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Foreword

ISO (the International Organization for Standardization) isaworldwide federation of national standards
bodies (1ISO member bodies). The work of preparing International Standards is normally carried out
through 1SO technical committees. Each member body interested in a subject for which a technical

committee has been established has the right to be represented on that committee.

International

organizations, governmental and non-governmental, in liaison with 1SO, also take part inthework. 1SO
collaborates closely with the International Electrotechnica Commission (IEC) on all matters of

ele
Int]
Dr
for

bo

At

trotechmicastamdardization.

Ernational Standards are drafted in accordance with the rules given in the ISO/IEC Directives,) Par
bft International Standards adopted by the technical committees are circulated to the member bod
voting. Publication as an International Standard requires approval by at least 75 %’of the mem

lies casting a vote.

ention is drawn to the possibility that some of the elements of this partiof 1SO 10303 may be

sulpject of patent rights. 1SO shall not be held responsible for identifying any or all such patent righ

Int
au

Th
(19
im
IS

Thi
IS
int
co
is

Th
as

Arl
on

ernational Standard 1SO 10303-41 was prepared by Technical-Committee ISO/TC 184, Industt
omation systems and integration, Subcommittee SC 4, Industrial data.

s second edition of 1SO 10303-41 constitutes a technical revision of the first edit
IO 10303-41:1994), which is provisionally retained(to”support continued use and maintenance
blementations based on the first edition, and to satisfy the normative references of other partg
D 10303. This edition incorporates the corrections published in 1SO 10303-41/Cor.1:1999.

s International Standard is organized as a-Series of parts, each published separately. The parts
D 10303 fall into one of the followingSeries: description methods, integrated resources, applicat

nformance testing. The series are described in 1SO 10303-1. A completelist of parts of 1SO 103
ailable from Internet:

<htt p=y/ www. ni st. gov/sc4/editing/step/titles/>.

ngle conceptyal product data model.

nexes Avand B form a normative part of this part of SO 10303. Annexes C to F are for informat
y.

spart of 1SO 10303 isamember of theintegrated resources series. The integrated resources spedi

L 3.
ies
her
the
tS.

ial
on

of
of

of
on

brpreted constructs, application {protocols, abstract test suites, implementation methods, and
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I ntroduction

ISO 10303 is an International Standard for the computer-interpretabl e representation and exchange 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 makesit suitable not only for neutral file exchange, but also asabasisfor implementing and
sharing product databases and archiving.

1 of

ISP 10303 are:

a) feneric product description resources,

1) application_context_schema;

2) product_definition_schema;

3) product_property _definition_schema;
4) product_property_representation_schema.
b) peneric management resources,

1) management_resources_schema.

C) Bupport resources.

1) action_schema;

2) approval_schema;

3) certification_schema;

4) contract_schema;

5) date_time schema;

6) document_schema;

7)€ffectivity _schema;

8) external_reference_schema;

9) group_schema;

10) measure_schema;

11) person_organization_schema;
12) security_classification_schema;
13) support_resource _schema;
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14) basic_attribute _schema.

The groupings of resource schemas into these major subdivisions are shown in Figure 1. In addition,
Figure 1 shows the relationship of the schemas in this part of 1SO 10303 to other schemas that belong
totheintegrated resources of thisInternational Standard using the EXPRESS-G notation. EXPRESS-G
is defined in annex D of 1SO 10303-11. The schemas illustrated in Figure 1 are components of the
integrated resources.

The generlc product descrl ptl on resources provide an overall orgamzan on for the mtegrated resources
e atprovjde

Th
res

Th
md

uirements that are specified in the application reference model.

ent
Lal
riC
the

e support resources are a set of shared resource constructs that are used by the 1SO 10303 integrated

ources. They provide an underlying consistency across the resotirces of 1SO 10303.

sedition incorporates modifications that are upwardly compatible with the previous edition. Th
difications to the EXPRESS specifications have been done so that:

instances encoded according to 1SO 10303-21 [2] ‘and that conform to an 1SO 10303 applicat
protocol based on the previous edition of thisgpart, also conform to a revision of that applicat
protocol based on this edition;

interfaces that conform to SO 10303<22[3] and to an SO 10303 application protocol based on

£Se

on
on

the

previous edition of this part, also(cenform to a revision of that application protocol based on this

edition;

the mapping tables of 180-10303 application protocols based on the previous edition of this gart

remain valid in arevision of that application protocol based on this edition.
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Generic product Stpport resour ces
description resour ces
date time schema action_schema
application_context schema |-—e
; J document_schema group_schema
product_definition_schemaL .
| ’ effectivity_schema approval_sehema
product_property_definition
schema * [ support resource. person organization_
y schema schema
product_property
( Tepresentafion scheme externa _reference: Security_classification
Schema Shema
material_property definition_
schema —— measire_schema contract_schema
represenation schema basic_attribute schema certification_schema
—g -
rocess_propesty-schema !
.‘ PSS PR Generic management resour ces
|
management_resource_schema

Figure 1l - Therelationship of the schemas of this part to the 1 SO10303
integration ar chitecture
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Technical modifications to ISO 10303-41:1994 are categorized as follows. changes to the EXPRESS
declarations, new EXPRESS declarations, and changes to definitions of EXPRESS entity data types.

The following EXPRESS declarations have been modified:
— action;

— action_assignment;

—[action_directive,

—1laction_method;
—1laction_method_relationship;
—laction_relationship;
—laction_request_assignment;
—1laction_request_solution;
—1laction_resource;
—1laction_resource_relationship;
—lacyclic_action_method_relationship;
—lacyclic_action_relationship;
—lacyclic_action_resour ce_relationship;
—/lacyclic_approval_relationship;
—1lacyclic_document_relatienship;
—lacyclic_external_sour ce_relationship;
—1lacyclic_greup_relationship;

—lacyclic organization_relationship;

—lacyclic product category relationship;

— acyclic_product_definition_formation_relationship;
— acyclic_product_definition_relationship;

— acyclic_shape aspect_relationship;

— ahead_or_behind;

— application_context;
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— approval_assignment;
— approval_date _time;
— approval_relationship;
— approval_role;

— bag_to_set;

—|certification_assignment;

—|characterized_object;

—|context_dependent_shape representation;

—|contract_assignment;

—|coordinated_universal_time_offset;

—|date role;

—|date time role;
—|dated_effectivity;
—1|day_in_month_number;
—1|day_in_year_number;
—|derived_unit;
—|dimensions for_si_unit;
—|document;
—|document_reference;
—|document)relationship;

—|effectivity;

— effectivity_assignment;

— external_referent_assignment;

— external_source;

— external_sour ce_relationship;

— group;

XViii
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— group_assignment;
— group_relationship;
— name_assignment;

— organization;

— organization_relationship;

—I[organization_rol€,
—|organizational _address,
—|organizational _pr oj ect;
—|person;
—|person_and_organization;
—|person_and_organization_role;
—|person_role;
—|personal_address;

—|product;
—|product_category_relationship;
—|product_definition;
—|product_definition_relationship;
—|product_definition_substitute;
—|product_definition: shape;
—|product_definition_formation_relationship;

—|product_definition_effectivity;

—Ilpraduct_definition formation;

— property_definition;

— property_definition_representation;
— relatives _of_product_definitions,
— relatives _of_shape representations;

— second_in_minute;
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— security_classification_assignment;
— shape_aspect;

— shape_aspect_relationship;

— shape_definition_representation;

— S_unit;

—Jtime role;

—|valid_calendar_date;
—|versioned_action_request;

—|week_of year_and_day_date.

The following EXPRESS declarations have been added:
—laction_method_assignment;
—Jaction_method_role;
—1lacyclic_characterized_object_relationship;
—1lacyclic_contract_relationship;
—lacyclic_effectivity_relationship;
—lacyclic_event_occurrence_relationship;
—lacyclic_externally_defined)item_relationship;
—1lacyclic_general_property_relationship;
—lacyclic_identification_assignment_relationship;
—lacyclic.organizational_project_relationship;

—/lacyelic_product_relationship;

— acyclic_time_interval_relationship;
— application_context_relationship;
— attribute_classification_assignment;
— attribute_type;

— attribute_value_assignment;
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— attribute value role;

— celsius_temperature_measure;

— celsius_temperature_measure _with_unit;
— characterized_object_relationship;

— classification_assignment;

—|[classfication_Tol€;
—1|contract_relationship;
—|date_time_or_event_occurrence;
—|derived_property_select;
—|description_attribute;
—|description_attribute_select;
—|document_production_association;
—|document_representation_type;
—|document_usage constraint_assignment;
—|document_usage role;
—|effectivity_context_role;
—|effectivity_context_assignment;

— |effectivity_relationship;
—/|event_occurrencg;
—|event_occurrence_assignment;

—levent_occurrence context_role;

—levent occurrence context assgnment;

— event_occurrence_relationship;

— event_occurrence_role;

— external_identification_assignment;
— externally_defined_item_relationship;

— general_property;
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— general_property_association;
— general_property_relationship;
— get_description_value;

— get_id_value;

— get_name_value;

—|get_product_definitions;
—|get_property_definition_representations,
—|get_role;

—|get_shape _aspects;

—|id_attribute;

—|id_attribute select;
—lidentification_assignment_relationship;
—lidentification_assignment;
—lidentification_role;
—litem_identified_representation_usageé;
—|[name_attribute;

—|name _attribute select;

—|object_role;

—|organizational, project_role;
—|organizational _project_assignment;

—|organizational_project_relationship;

— product_definition_context_association;
— product_definition_context_role;

— product_or_formation_or_definition;
— product_relationship;

— relative_event_occurrence;
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— represented_definition;
— role_association;
—role select;

— time _interval,

— time_interval_assignment;

—[fime_Interval_based_elfectivity;
—1{time_interval_relationship;
—I{time_interval_role;
—1{time_interval_with_bounds;
—[type_check_function.

The definitions of the following EXPRESS entity data types have been-modified:
—laction;

—laction_directive;
—action_method;
—1laction_method_relationship;
—laction_relationship;
—1laction_request_solution;
—laction_request_status;
—action_resource;
—laction_resgut.ce_relationship;

—laction_resour ce_type;

—laction status;

— address;

— amount_of substance measure with_unit;
— amount_of substance unit;

— application_context_element;

— application_context;
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— application_protocol_definition;
— approval;

— approval_date _time;

— approval_relationship;

— approval_role;

—l|approval_status;
—|area_measure_with_unit;
—larea_unit;

—|calendar_date;

—|certification;

—|certification_type;
—|characterized_definition;
—|characterized_object;
—|characterized_product_definition;
—|context_dependent_measure;
—|context_dependent_shape representation;
—|context_dependent_unit;
—{contract_type;
—|conversion_based_unit;
—|coordinatéd_universal_time_offset;

—|date. role;

— date time role;

— date_time_sdlect;

— dated_effectivity;

— derived_unit_element;

— descriptive_measure;
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— document;

— document_relationship;

— document_type;

1 SO 10303-41: 2000(E)

—[document_with_class,
—|effectivity;
—|electric_current_measure_with_unit;
—|electric_current_unit;
—|executed_action;
—|external_referent_assignment;
—|external_source _relationship;
—|externally_defined_item;
—1|global_unit_assigned_context;
—|group_relationship;
—1lhour_in_day;

—lidentifier;

—|label;

—(length_measur ecwith_unit;
—|length_unig;

—[library~assignment;

—llibrary context;

— local_time;

— lot_effectivity;

— luminous _intensity _unit;

— luminous_intensity_measure_with_unit;

— mass_measure_with_unit;
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— mass_unit;

— name_assignment;
— named_unit;

— ordinal_date;

— organization_relationship;

—1lorganization_role
—|organizational _proj ect;
—|parameter_value;
—|person_and_organization_role;
—|person_organization_select;
—|person_role;
—|plane_angle_measure with_unit;
—|plane_angle_unit;
—|pre_defined_item;

—|product;

—|product_category;
—|product_category_relationship;
—|product_concept_context;
—|product_contéext;
—|product<{definition;

—|product_definition_effectivity;

— product_definition_formation_relationship;

— product_definition_formation_with_specified_source;
— product_definition_relationship;

— product_definition_shape;

— product_definition_context;
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— product_definition_substitute;

— property_definition_representation;
— property_definition;

— ratio_measure_with_unit;

— ratio_unit;

1 SO 10303-41: 2000(E)

—[Security_classification;
—|security_classification_level;
—|serial_numbered_effectivity;
—|shape_aspect;
—|shape_aspect_relationship;
—|shape_definition;
—|shape_definition_representation;
—|shape_representation;
—|shape_representation_relationship;
—|si_unit;
—|solid_angle_measure_with_unit;
—|solid_angle_unit;

—|source;

—|source _item;

—|supportedsitem;

—|text;

—Ithermodynamic temperature measure with unit;

— thermodynamic_temperature_unit;
— time_measure_with_unit;

—time rolg;

— time_unit;

— versioned_action_request;
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volume_measure_with_unit;
volume_unit;

year _number.

In this International Standard the same English language words may be used to refer to an object in the
real world or concept, and as the name of an EXPRESS data type that represents this object or concept.
Thefol I owi ng typographl caI conventionis used to di stl ngmsh between these If aword or phrase occurs

Dd
str

e name of an EXPRESS data type may be used to refer to the data type itself, or to an.instance of
atype. Thedistinction between these usesisnormally clear fromthe context. If thereisalikelihgod
pmbiguity, either the phrase "entity datatype” or "instance(s) of" isincluded injthe text.

uble quotation marks (* ") denote quoted text. Single quotation marks. (') denote particular t
ng values.

the

ext

XXViii
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|ndustrial automation systems and integration —
Product data representation and exchange —
Part 41.

| ntegrated generic resour ce:

Fundamentals of product description and support

Th

Th

1.

Th

generic product description resources;
generic management resources,
Support resources.

e schemas that are specified in this part of 1SO 10303 are organized according to these subdivisig

L Generic product description resources

d
p

Th

r%;%entation of products and their properties. It aso specifies | SO 10303 integrated resources for
r

e following are within the scope of-this subdivision:

the identification of a product;

Scope

s part of 1SO 10303 specifies the following:

s subdivision of 1SO 10303-41 specifies the resource constructs for the high level structure for

>
®

ription of generic aspects of product usage\categorization of products and associations betwegen
ducts.

the categorization of aproduct;
the characterization'of a product in one or more application contexts,
the definition‘of relationships among products;

the identification of the properties of a product or of a portion of a product;

the‘identification of arepresentation of a property:

EXAMPLE A 3D geometric model or atable of numerical values are different representations of properties of a
product.

©

the description of the application context for which product datais defined.

SO 2000 - All rights reserved
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1.2 Generic management resour ces

Thissubdivision of SO 10303-41 specifiesthe resource constructsto associate administrative datawith
product data.

The following are within the scope of this subdivision:

1.

the structure for associating product data with related administrative data.

Support resour ces

Th

angl their units, and basic data types.

Th

2

Th
pre
ar]-
arg

ssection of 1SO 10303-41 specifiestheresource constructsfor administrativedata, physical quanti{

e identification and description of the following are within the scope of this subdiyision:
the identification of documents;

the actions, action requests, and the status of actions;

the certification, approvals, security classifications, and effectivities,

the contracts;

the people and organizations,

the specification of dates and times;

the provision of mechanisms for grouping'items and referring to information that is defined outs
an exchange;

the physical quantities and their units.

the provision of mechanismsto define values for id, name, description and role attributes.

Nor mativver efer ences

e foll owing normative documents contain provisions which, through reference in thistext, constit
visions of+this part of 1ISO 10303. For dated references, subsequent amendmentsto, or revisions
of these publications do not apply. However, parties to agreements based on this part of 1SO 103

encouraged to investigate the possibility of applying the most recent editions of the normatj

ies

de

Lte
of,
03
ve

documentsdicatedbetow, —For undated Teferances, the tatesteditionm of the Tormmative docar

it

referred to applies. Members of 1SO and IEC maintain registers of currently valid International
Standards.

SO 31 (al parts), Quantities and units.

ISO 1000:1992, S unitsand recommendations for the use of their multiples and of certain other units.

SO 8601:1988, Data elements and i nter change for mats - I nformation inter change - Representation of
dates and times.
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ISO/IEC 8824-1:1998, | nformation technol ogy — Abstract Syntax Notation One (ASN.1): Specification
of basic notation.

SO 10303-1:1994, Industrial automation systems and integration — Product data representation and
exchange — Part 1: Overview and fundamental principles.

SO 10303-11:1994, Industrial automation systems and i ntegration —Product data representation and
exchange — Part 11: Description methods: The EXPRESS language reference manual.

SO 10303-43:2000, Industrial automation systems and i ntegration — Product data representation and

exd

IS
ext

IS
ext

3
3.

Fo

THange— Part 43 mtegrated generic Tesour Ce. Repr eSentation Structures.

hange — Part 44: Integrated generic resource: Product structure configuration.

hange — Part 49: Integrated generic resources: Process structure and properties.

Terms, definitions, and abbreviations

L Termsdefined in SO 10303-1

" the purposes of this part of 1SO 10303, the following terms and definitions given in 1ISO 1030

apply:

application;

application context;
application interpreted model;
application protocol;
application reference model;
data;

information:

integrated resource;

D 10303-44:2000, Industrial automation systems and integration —Product data representation and

D 10303-49:1998, Industrial automation systems and integration — Product data repr esentation gnd

©

Haformation;
product;

product data;

structure.
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3.2 Termsdefined in 1SO 8601

For the purposes of thispart of SO 10303, thefollowing terms and definitionsgiven in ISO 8601 apply:
— calendar date;

— calendar week;

— calendar year;

—[common year;
—|coordinated universal time;

—|day;

—|Gregorian calendar;

—1hour;

—|leap year;

—Illocal time;

—|minute;

—|month;

—Jordina date;

—|second:;

—|week;

—|year.

3.8 Other ¢erms and definitions

Forf the purposesof this part of ISO 10303, the following terms and definitions apply:

331

NOTE The agreement may be formalized in a document.

332

annotated EXPRESS schema

an EXPRESS schema for which a natural language definition is given with each CONSTANT, TY PE,
ENTITY, RULE, FUNCTION or PROCEDURE construct.

EXAMPLE Clause 5.2 of an application protocol contains an annotated EXPRESS schema.
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333

class of products
the set of all products satisfying atype of product. The elements of the set are referred to as members
of the class.

NOTE 1 A classneed not have any members.

NOTE 2 Thedefinition of the type will determine whether the size of the set varies with time.

NOTE 3 Thisdefinition was adapted from |SO/IEC 10746-2:1996 [1].

3.3
an

NQ
prd

EX
3.3
tyf
ap
pre

NG

Fo

4

Th
ney

EX

reﬂ obj ect

4 Abbreviations

4
object that is existing or was existing in the real world and that can or could be uniquely identifi

TE Anindividual object may result from amanufacturing processor it may exist indepenédently of any hun
Cess.

IAMPLE The Moon isan individual object that is not the result of a human process.

5

e of product

redicate characterizing a collection of products. A product isof the type, or satisfiesthetype, if
pdicate holds for that product.

TE Thisdefinition was adapted from | SO/IEC 10746-2;1996 [1].

" the purposes of this part of 1SO 10303, the'following abbreviations.
Sl International System of Units

URL Uniform Resource L ocator

Applicationcontext

e following €XPRESS declaration begins the application_context_schema and identifies
fessary external references.

PRESS specification

*

ed.

the

the

SCHENMA appl i cati on_cont ext _schemns;

REFERENCE FROM basic_attri bute_schema -- 1SS0 10303-41
(description_attribute,

get _descri ption_val ue,
get id_ val ue,
id_attribute);

REFERENCE FROM date_ti me_schenmn -- 1S0O 10303-41
(year _nunber);

REFERENCE FROM support _resource_schena -- 1S0O 10303-41
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(identifier,

(*

| abel ,
text);

NOTE 1 The schemas referenced above are specified in the following part of 1SO 10303:

basic_attribute schema clause 22 of this part of 1SO 10303

date time _schema clause 16 of this part of 1SO 10303

nnnnn 1 L on colhopa o elanca 20 af thic ot Af 1M 1N02ND

NG

NQ
0

=

Nd
the

4.

Th
prg

pafticular sets of product data.

Th

4,
Th

tha
elg

4,
4,

An

ap
the

TMH'J\JI L_r mul U\(_‘NI LA REL" Y OGO U UT LNiTo '.Iw CUN T OO A VUJUVUY
TE 2 Seeannex D for agraphical presentation of this schema using the EXPRESS-G notation,

TE 3 A listing of the complete EXPRESS schema specified in this part of 1SO 10303, without commg
bther explanatory text, is available from the Internet - see annex C.

TE 4 Thisschemaisone of the generic product description resource schemas. Therelationships betw
generic product description resource schemas are given in annex E.1.

L I ntroduction

e subject of theapplication_context_schemaisthe applicableusagesof product data. Thissche
Vvides amechanism for application protocolsto define aframe of reference or context that applie

s schema also provides a means to identify application protocols.

% Fundamental concepts and assumptions

e meaningful exchange of product datarequirestheidentification of the application context in wh
t product datais defined. An application context may have several context elements. Each cont

ment may be referenced by a different set of product data.
B Application‘context entity definitions
B.1 applieation_context

application-context is a context in which product data is defined and has meaning.
blicationxcontext represents varioustypes of information that relate to product data and may aff
meaning and usage of that data.

nts

een

ma
510

ch
ext

AN
ect

EX

PRESS chacification
< SpeCHTcaton

*

ENTI TY appl i cation_cont ext;

application . label;
DERI VE
description . text := get_description_value (SELF);
id . identifier := get_id_value (SELF);
| NVERSE
context _elenents : SET [1:?] OF application_context_el enent
FOR frane_of reference;
VWHERE

WRL : SIZEOF (USEDI N (SELF, ' BASI C_ATTRI BUTE_SCHEMA.' +
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' DESCRI PTI ON_ATTRI BUTE. DESCRIBED | TEM )) <= 1;
WR2 : SIZEOF (USEDI N (SELF, 'BASI C ATTRI BUTE_SCHEMA. ' +
"I D_ATTRIBUTE. IDENTIFIED I TEM)) <= 1;
END ENTITY; -- application_context

(*

Attribute definitions

application: the label by which the application_context is known.

NOTE 1 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
thigentity, or i arm agregment of COmImon Understanding betwee the partners sharng this mformation.

description: the text that characterizes the application_context.
NOTE 2 Thedescription attribute aids in defining the usage of product datain an applicatjon“context.

NOTE 3 Thisattributeisan upwardly compatible addition to application_context asgpecified in SO 10303-
4111994,

id:|theidentifier that distinguishes the application_context.

NQTE 4 Thisattributeisan upwardly compatible addition to application_context as specified in SO 10303-
4111994,

NQTE 5 The contextin which id is used as a discriminatingCharacteristic can be identified in an annotgted
Express schema that uses or specializes this entity, or by default, in an agreement of common understanding
betWween partners sharing this information.

context_elements: the set of instances of the entity-datatype application_context_element that defines
the various aspects of the application_context.

Formal propositions:

WR1: Each application_context-shall be the described_item in at most one description_attribute.
NOTE 6 Thedescription-attribute datatypeisdefined in clause 22 of this part of 1SO 10303.
WR2: Each application_context shall be theidentified itemin at most oneid_attribute.
NQTE 7 Theid: attribute datatypeisdefined in clause 22 of this part of 1SO 10303.

NOTE 8 A template for constraining the population of the entity data types defined in the basic_attribute -
sctlemaiis described in Annex E.

4.3.2 application_context_element

Anapplication_context_element isan aspect of an application context inwhich product dataisdefined.
This aspect contains information about the conditions in which the product data exists.

EXPRESS specification

*

ENTI TY application_context el ement
SUPERTYPE OF (ONEOF (library_context,
product _concept _cont ext,
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pr oduct _cont ext,
product _definition_context));

nane : | abel ;

franme_of reference : application_context;
END _ENTITY; -- application_context_el emrent

(*

Attribute definitions

name: the label by which the application_context_element is known.

EX

mg

4.

A A L. " TR D LI IR H TR D LT ! (W1 ! ! £
IANVIFTLL FUricuuria Ucrimmtrort, Py La UCTTTITU U, i sy ULLUTTTETNILE AT TAATIPICS Ul TIAITICS.

frame of reference: the application_context of which this application_context_element i
mber.
B.3 application_context_relationship
application_context_relationship relates two instances of application..context and provide

An
de

Nd
tha
sha

Nd
rel

NQ
sch

NQ
des

EX

cription of their relationship.

TE 1 Theroleof application_context_relationship can be defined in-the annotated EXPRESS schey
I use or specialize this entity, or by default, in an agreement of commen understanding between the partn
ring this information.

TE 2 Without any further specialization, thisrelationship doesnot imply that the product dataassociated W
hting_context are also associated with therelated_context:

TE 3 Relationships represented using this entityzmay be parent child relationship. Annotated EXPRE
emas that use or specialize this entity specify whether or not the relationship is directed.

TE 4 Thisentity, together with the apphication_context entity, is based on the relationship templ ate tha

)
EN

EN
(*

At

cribed in annex E.3.

PRESS specification

TI TY applicati on\context relationship;

hane : label;

description . OPTIONAL text;

rel ati ng_context : application_context;

el ated_cehtext : application_context;

D ENTI RY;)'-- application_context_rel ationshi p;
ribute definitions

°Z)
o]

nas
E'S

ith

SS

tis

name: the label by which the application_context_relationship is known.

description: thetext that characterizestheapplication_context_r elationship. Thevalueof theattribute
need not be specified.

rel

ating_context: one of the instances of application_context that isa part of the relationship.

NOTE 5 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.
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related_context: the other instance of application_context that 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 6 Themeaning of thisattribute can be defined in the annotated EX PRESS schemas that use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

434 application_protocol_definition

An application_protocol_definition isthe identification of an application protocol.

PRESS specification

*

ENTI TY application_protocol definition;

5t at us : label;

appl i cation_interpreted nodel _schenma_nane : | abel;

appl i cati on_protocol _year . year _nunber;

appl i cation . application_context;
END ENTITY; -- application_protocol _definition;

(*

Attribute definitions

stgtus: the label that provides a user interpretable designation fop the level of completion of the actipn.

Q)

application_interpreted_model_schema _name: the EXPRESS schema name of the applicat|on
interpreted model.

application_protocol_year : theyear when theapplication protocol attai ned the statusgiven by the stgtus
attfibute.

application: the application context of thieapplication protocol.

485 library context
The library_context is atype of application_context_element that represents information about a
libfary, and defines a context for elements of the library. Thisinformation applies to product data that
is felated to alibrary-threugh use of the library_assignment entity data type (see 8.4.29).

EXPRESS specification

*

ENTI TY\UN brary_cont ext

SUBTYPE OF (application_context_el enent);
ibrary reference : |abel;

END ENTITY; -- library_context

(*

Attribute definitions

SEL F\application_context_element.name: thelabel that identifiesor characterizesthetypeof library.

NOTE The name attribute can represent the nature of the source of the library, the nature of the contents of the
library, or both.

EXAMPLE 1 'Dewey Decimd', '1SO 13584 library', and 'supplier catalogue' are examples of type of library.
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lib

EX

rary_reference: the label that identifies the library.

AMPLE 2 'ACME self-propelled rocket sleds catalogue' is an example of alibrary name.

4.3.6 product_concept_context

A product_concept_context is a type of application_context_element that defines a context for a
product_concept (see SO 10303-44).

A product_concept_context represents information that relates to the characterization of potential

pufchasers of aproduct. Such information may affect the meaning and usage of the product data:

EX

PRESS specification

*

EN

EN
(*

TI TY product _concept _cont ext

SUBTYPE OF (application_context el enent);
rar ket _segnent _type : | abel;

D ENTITY; -- product_concept cont ext

Attribute definitions

market_segment_type: the label that identifies the kind of .cohsumer preferences associated wit
praduct.

EXJAMPLE 'Luxury automobiles, ‘laptop personal computers, and 'budget personal stereos are examples

ma

4,

Thi
inf
the

NQ
corl
sch

EX
of
att

rket_segment_types.

B.7 product_context

e product_context isatype of application_context_element that representslife cycleindepend
prmation about a product (see 5.4.1). Thisinformation describes the discipline in which data ab
product are created or used.

nmon values for the attributes of the product_context entity datatype in order to establish consistency am
emas that relate to the.same types or kinds of products.

uildingsrespectively can each constrain the values of the name attributeto be'building', and thediscipline_t
i bute to.be ‘architecture’.

5 of

ent
DUt

TE 1 Different annotated-EXPRESS schemas that use or specialize this entity data type can make usg of

bng

AMPLE 1 Twoannotated EXPRESS schemasthat specify product datastructuresfor design and construction

ype

EX

PRESS specification

*

ENTI TY product _cont ext
SUBTYPE OF (application_context el enent);
di scipline_type : |abel;

END ENTI TY; -- product_cont ext

(*

10
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Attribute definitions

SEL F\application_context_element.name: thelabel that identifiesaparticul ar industry, subject area,
or kind of product for which product datais created or used.

NOTE 2 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

EXAMPLE 2 'ship), 'aircraft' and 'building' are examples of names of product contexts.

NQTE 3 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or'specialize
thig entity, or in an agreement of common understanding between the partners sharing this information.

EXIAMPLE 3 ‘electronics, 'engineering’, and ‘architecture’ are examples of discipline types:

4.8.8 product_definition_context

Theproduct_definition_context isatypeof application_context_element that representsinformat(on
abput the stage in the product life cycle for which aproduct_defjnition (see 5.4.4) iscreated or used.

NOTE 1 Different annotated EXPRESS schemas that use or specialize this entity data type can make UST of
common values for the attributes of the product_definition “context entity data type in order to mainfain
consistency between schemas that relate to the same or relatedife-cycle phases.

EXAMPLE 1 Two annotated EXPRESS schemas that:specify product data structures for conceptual design and
detpiled design of process plants respectively can each constrain the values of the name attribute to be ‘concepfual
degign’ and 'detailed design’, and the life_cycle_stage attribute to be 'design'.

EXPRESS specification

*
)

ENTI TY product _definition_context

SUBTYPE OF (applicdtion_context el enent);

ife cycle _stage {abel;

END ENTITY; -- pr@duct_definition_context

Attribute definitions

SHL F\application_context_element.name: the label that identifies a subdivision or characterizat|on
of plifecycle stage for which product datais created or used.

=h

NOTE 2 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

EXAMPLE 2 'required' and 'planned’ are examples of names of product definition contexts, used in conjunction
with alife cycle stage of ‘thermal analysis.

life_cycle_stage: thelabel that identifies a stage in the life cycle of a product.

NOTE 3 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.
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EXAMPLE 3 ‘preliminary design' and 'manufacturing planning' are examples of life cycle stages.

EXPRESS specification

*

END SCHEMA; -- application_context_schenma

(*

5 Product definition

The following EXPRESS declaration begins the product_definition_schema and identifiés)the
negessary external references.

EXPRESS specification

) N

SCHEMA product _definition_schens;

REFERENCE FROM appl i cati on_context _schena -~/ SO 10303-41

RE]

RE]

RE]

RE]

(*

NG

product _cont ext,
product definition_context);

FERENCE FROM basic_attribute_sc
get _i d_val ue,

get nane_val ue,
nanme_attribute);

FERENCE FROM docunent _schenmm
docunent);

FERENCE FROM ef fectivity_schema
effectivity);

FERENCE FROM support _resouce_s
bag to_set,
identifier,

| abel ,
text);

application_context_schema
basic_attribute schema

document_schema

TE 1 The schemasreferenced above are specified in the following parts of 1SO 10303:

hema -- 1S0O 10303-41

-- |1 SO 10303-41

-- 1S0O 10303-41

chema -- |1 SO 10303-41

clause 4 of this part of 1SO 10303
clause 22 of this part of 1SO 10303

clause 9 of this part of 1SO 10303

effectivity_schema

support_resource_schema

clause 18 of this part of 1SO 10303

clause 20 of this part of 1SO 10303

NOTE 2 Seeannex D for agraphical presentation of this schema using the EXPRESS-G notation.

NOTE 3 A ligting of the complete EXPRESS schema specified in this part of 1SO 10303, without comments
or other explanatory text, is available from the Internet - see annex C.

NOTE 4 Thisschemaisoneof the generic product description resource schemas. The relationships between the
generic product description resource schemas are given in annex E.1.

12
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51 I ntroduction

The subject of the product_definition_schema is the identification of products, the categorization of
products, definitionsof products, and therel ationshipsamong them. Thisschemaprovidesfor thegeneric
aspects of product definition.

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

Fundamental concepts and assumptions

use of the entity data types of this schema to represent products is specified in the viéwpoint as
ined by the requirements of an annotated EXPRESS schema that uses or specializesthispart of 150
10803. Every product need not be represented by an instance of the entity data type-product. Some
praducts may be represented by other constructs in the integrated resources.

EXIAMPLE 1 Theconstructsproduct_definition_formation and product_definition, definedinthe produgt_-
deflinition_schema of thispart of 1SO 10303, are examples of other entity data typesthat may represent aproduct.

EXIAMPLE 2 Theconstruct action_resour ce, defined in1SO 10303-49, is an-example of an entity datatype that
represent a product.

A single product may have multiple groups of definitions,associated with it; each group isvalid in a
giien application context.

EXIJAMPLE 3 Anapplication context may bethe manufacture of ball-point pens. A particular design of ball-pint
pen has multiple versions. Each version is described through agroup of product definitions. An older version has
lid cap whereas amore recent version has a hole in the cap to prevent people from choking if they swallowy it.
The characteristics of the two versions would bedifferent from each other because the later version would haye a
holle in the cap whereas the earlier version wauldnot. This schemacould be used to define the ball-point pen with
lid cap as one product and the one with ahole in the cap as another. On the other hand it could also be useqi to
define both pens astwo versions of asingl€ product. The approach taken would depend upon the requirements of

EXAMPLE 4 Anintegrated circuit product will have afunctional definition represented by a circuit schemétic

initionsofyproducts may be related to each other in variousways. This part of 1SO 10303 proviges

EXAMPLE 5 Theball-point pen cap would berelated in an assembly relationship to the ball-point penitself and
one of the caps could be substituted for the other in some circumstances.

There are two ways to represent the concept of real object.

— areal object can be represented by an instance of product if the subject of an annotated Express
schemais concerned with real objectsor if it is needed to describe areal object at variouslife-cycle
stagesand in various configurations; inthiscase, if anreal object isidentified by aserial number, this
serial number can be stored in the id attribute of the product;

EXAMPLE 6 Anairplane, in service during 30 years, may have different configurations during its life.
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— areal object can be represented by an instance of product_definition if the subject of an annotated
Express schemais primarily concerned with the design phase of products and if the concept of real
object isconsidered as a particular stage in the design phase of aproduct; inthiscase, if area object
isidentified by aserial number, this serial_number can be stored in theid attribute of the product_-
definition.

EXAMPLE 7 A prototype may be considered as a particular definition of a product.

Product definition facts areindependent of properties. The waysin which these facts may be combined
are prescrl bed by the rel aI| onshi ps that are deflned in thlsschema. Each product definition fact can be

in annotated EXPRESS schemas that use or spedallsethe resources defined in this part of 1SO203D3.
NOTE An example of the way in which this schema may be used is given in annex F.1.
5.3 Product definition type definition: source

The sour cetypeisalist of aternate choices that enables one to characterizewhether aproduct istgbe
mgnufactured within an organization, bought, or the fact that this informatien’is not known.

EXPRESS specification

*
)

TYPE source = ENUMERATI ON OF

made,

bought ,

not _known) ;

END TYPE;, -- source

54 Product definition entity-definitions

54.1 product

A product represents a product-or atype of product (see 3.3.4).

NQTE 1 Theterm product’is defined in SO 10303-1.

EXAMPLE 1 TheSS Titanicisaproduct that could be represented by product.

EXIAMPLE. 2 Lifeboat is a class of products that could be represented by the entity data type product. Epch
lifgboat onthe SS Titanic is amember of this class.

A product depends on one or more instances of product context specifying aframe of reference that
determines the validity of the information held about the product or class of products.

NOTE 2 Productsthat this entity data type can represent include:

— products existing in the real world;

— products that may come into existence as a consequence of some realization process;
— products that are functions;

— products that require further detail so they may serve as the basis for other physically realizable
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products.

EXAMPLE 3 The computer used to edit this document, the Eiffel Tower, and coa are examples of products
existing in the real world.

EXAMPLE 4 A company develops anew lawnmower, a product that will be realized through a manufacturing
and assembly process.

EXAMPLE 5 Heating, lighting, and Internet connectivity are examples of functions.

) 0 ) Y its
man princi ples and components ThIS product may be used as the bass for a range of engmes that-stfare
characteristics such as multi-valve and operating temperature. Then, when defining anew engine, designerscreate
a specialization of this generic engine with specific characteristics such as cylinder volume and poweér)

NQTE 3 The products or classes of products that are represented by product are specified in annotgted
EXIPRESS schemas that use or specialize this entity data type.

EXPRESS specification

*

ENTI TY product;

d : identifier;

name . | abel;

description . OPTIONAL text;

frame_of _reference : SET [1:7?] OF product,context;
END ENTITY; -- product

Attribute definitions

id:|theidentifier that distinguishes the product.

NQTE 4 Themeaning of thisattribute canbe defined in the annotated EX PRESS schemas that use or specialize
thig entity, or in an agreement of common understanding between the partners sharing this information.

NQTE 5 The context in whieh.id is used as a discriminating characteristic can be identified in an annotgted
Express schema that uses or. specializes this entity, or by default, in an agreement of common understanding
betjveen partners sharingthis4nformation.

EXAMPLE 7 Parf numbers, stock item numbers, and serial numbers are examples of product identifiers.

name: the label by which the product is known.

EXAMPLE 8 'Widget' isan example of name.

description: the text that characterizes the product. The value of the attribute need not be specified.

frame_of_reference: aset of product_context entities that defines the contexts within which the data
associated with the product is relevant.

54.2 product_category
A product_category identifies atype of product

EXAMPLE In an application protocol whose context includes manufactured parts, 'mechanical part', ‘electrical
part', 'structural part', 'piping part', ‘water pipe, and 'hot water pipe' are examples of types of product
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EXPRESS specification

*

ENTI TY product category;

nane : label;

description : OPTIONAL text;
DERI VE

id . identifier := get_id value (SELF);
VWHERE

WRL : SIZEOF (USEDIN (SELF, ' BASI C_ATTRI BUTE_SCHEMA.' +

"I D_ATTRI BUTE. | DENTI FIED_| TEM )) <= 1;

END ENTITY; -- product_category

(*

At

ribute definitions

naj

de

specified.

id:

specified.

Nd
41

Nd
thi

Nd
Ex
bet]

Fo

me: the label by which the product_category is known.

bCription: the text that characterizes the product_category. The value of the attribute need not
the identifier that distinguishes the product_category. The value of this attribute need not
TE 1 Thisattribute is an upwardly compatible addition to product_category as specified in 1SO 103

1994.

TE 2 Themeaning of thisattribute can be definedin thelannotated EXPRESS schemasthat use or special
b entity, or in an agreement of common understanding between the partners sharing this information.

TE 3 The context in which id is used as a discriminating characteristic can be identified in an annota
hress schema that uses or specializes this entity, or by default, in an agreement of common understand
Wween partners sharing this information.

'mal propositions:

w

NG

Inf

R1: Each product_categery-shall be the identified_itemin at most one id_attribute.
TE 4 Theid_attribute’datatypeis defined in clause 22 of this part of 1SO 10303.

ormal_propositiens:

IP
att

tyy

|: If aprieduct_category participates in a product_category_relationship, the value of the na
ibuteshall not beidentical tothe nameattributewithinany of its parent product_category entity d
s,

be

be

ize

ted
ing

me
ata

NOTE 5 A template for constraining the population of the entity data types defined in the basic_attribute -
schema is described in Annex E.

54.3 product_category relationship

A product_category_relationship hierarchically relates one category with another and provides a
description of their relationship.

NOTE 1 Theroleof product_category_relationship can bedefined in the annotated EXPRESS schemas that
use or speciaizethisentity, or by default, in an agreement of common understanding between the partners sharing

16
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this information.

EXAMPLE 1 Thetwo sub-level product_categorys called ‘cold water pipe’ and 'hot water pipe' can be related
to each other through the more generic product_category called 'piping part' by using two product_category -
relationships, one product_category_relationship between 'piping part' and 'cold water pipe' and the other
product_category_relationship between 'piping part' and 'hot water pipe'.

If aproduct belongsto aproduct_category, it also belongs to all of the parent categories.

NOTE 2 Networks of instancesof product_category may be defined using this entity.

EXAMPLE 2 A product_category called 'piping part' may be the parent category of sub-categoriescalled '(jold
waler pipe' and 'hot water pipe. The product_category called 'hot water pipe’ may be a sub-category of-another
product_category caled 'boiler output pipe. Thisisan example of a product_category network.becausethe
praoduct_category called 'hot water pipe' has two parents.

NOTE 3 Thisentity, in conjunction with theproduct_category entity, isbased on the relationship template {hat
isdescribed in annex E.3.

EXPRESS specification

*

ENTI TY product category_rel ati onshi p;

hane : label;

description . OPTIONAL text;

Cat egory . product _cat egory;

sub_category : product _category;
VWHERE

WR1: acyclic_product _category relationship
(SELF, [ SELF.sub_category]);
END ENTITY; -- product _category_relationship

(*

Attribute definitions

name: the label by which the product_category_relationship is known.

description: the text that characterizesthe product_category_relationship. The value of the attribjte
negd not be specified.

calegory: the parent of the sub_category.

EXIAMPLE 3" 1n the previous example, 'piping part' would be the category for ‘cold water pipe' and ‘hot water
pipe.

sulp “category: achild of the category.

EXAMPLE 4 Inthe previous example ‘cold water pipe’ would be the sub_category for 'piping part' in one case
and 'hot water pipe would be the sub_category in the other.

Formal propositions;

WR1: A graph of product_category instances shall not be cyclic.

© 1SO 2000 - All rights reserved 17
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544 product_definition

The product_definition entity datatype represents an aspect of a product, or of aclass of products,

for

anidentified lifecycle stage. Thelifecycle stagefor which aproduct_definition exists may be further

characterized by discipline, by usage, or by both.

NOTE 1 The product_definition entity type supports the representation of different views of a product
different purposes. Multiple views of the same product, or classof products, are represented by different instan
of product_definition for the same product_definition_formation.

EXAMPLE 2 Each individua lifeboat on the SS Titanic can be represented by ag~instance of produgt_-

deflinition, in which the associated product represents the class of products whose members are the lifeboats

The usage of a product_definition in another context is specified through its participation it

prpduct_definition_relationship as the related_product_definition in which the using contexy i

specified by the frame_of _referenceof therelating_product_definition.

If gproduct_definition isconstderedinmultiplecontexts, theproduct_definition_context_associat
shall be used to specify acollection of product_definition_contexts.

EXPRESS specification

*)
ENTI TY product _defini t| on;

for
ces

| as

an

of

on

d : identifier;
Heschiption : OPTI ONAL text ;
f or.mat i on : product _definition_formation;
rame of reference — product definition context;
DERI VE
nane . label := get_nane_val ue (SELF);
VWHERE

WRL : SIZEOF (USEDI N (SELF, 'BASI C_ATTRI BUTE_SCHEMA. ' +
" NAME_ATTRI BUTE. NAVED I TEM )) <= 1;
END ENTITY; -- product_definition

(*
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Attribute definitions

id:

theidentifier that distinguishes the product_definition.

NOTE 3 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

NOTE 4 The context in which id is used as a discriminating characteristic can be identified in an annotated
Express schema that uses or specializes this entity, or by default, in an agreement of common understanding
between partners sharing this information.

Sp

for

frame of_reference: the product_definition_context in which the product_definition is defined.

naj

Nd
41

NG

Fo

dtr iption: the text that characterizesthe product_definition. The value of the attribute need.fot

ified.

mation: the product_definition_formation to which the product_definition relates:

me: the label by which the product_definition is known.

TE 5 Thisattributeisan upwardly compatible addition to product_definition as specifiedin SO 103
1994.

TE 6 Thename attribute datatypeisdefined in clause 22 of thi's part of 1SO 10303.

'mal propositions:

NQ
sch

4.5 product_definition_context_association

R1: Each product_definition shall be the named item in at most one name_attribute.

ema isdescribed in Annex E.

roduct_definition_context_association associatesaproduct_definition_context withaprodug
inition, and specifiesthe meaning of this association.

TE 1 Product.definition_context_association may be used to associate a using context to a produg

inition. Thedefining context is associated to the product_definition using product_definition.frame_g

TE 7 A template for constraining the population of the entity data types defined in the basic_attributge -

be

t__

ign'.

For such a case, the product_definition_context_association would relate the product_definition with the
product_definition_context characterizingthecontext 'process planning design' andthe nameof theroleattribute

wol

uld be 'other relevant context'.

EXPRESS specification

*

ENTI TY product _definition_context _association;
definition : product _definition;
franme_of _reference : product _definition_context;

EN

©

rol e : product _definition_context_role;
D ENTITY; -- product_definition_context_association

SO 2000 - All rights reserved
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(*

Attribute definitions

definition: the referenceto a product_definition associated to a context.

frame of_reference: the product_definition_context that defines the stage in the product life cycle
with which the product_definition isto be associated.

role: the product_definition_context_role that specifies the purpose of the association of the context

f lot-ef £ £ ALY Y Y ) ! RPN D LI £ il ol oot PRULL Y
Of s dlTic_Ul_TCTITT TNLT Al midutc Wittt Jruouutl _Uuciitintiorm U UiIice Uchiminiurt att Tdutc,

NQTE 2 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or,specialize
thig entity, or in an agreement of common understanding between the partners sharing this information

54.6 product_definition_context_role
A product_definition_context_role describes the purpose of aproduct_definition_context.

EXPRESS specification

*

ENTI TY product _definition_context_role;

npre . | abel;
description : OPTIONAL text ;
END ENTITY; -- product_definition_context sole

Attribute definitions

name: the label by which the product_definition_context_roleis known.

description: thetext that characterizesthe product_definition_context_role. Thevalueof theattribjte
negd not be specified.

54.7 product_definition_effectivity
A product_definitien)effectivity istheidentification of avalid use of aparticular product_definition

in |the context of<iiS participation in a given product_definition_relationship. The referen¢ed
product_definitionistherelated _product_definition attributeof theproduct_definition_relationship.

=

NQTE 1 Thisentity datatypeiskeptinthiseditioninorder to ensure upward compatibility. Theentity datatype
effectivity _assignment, introduced in this edition of this part of 1SO 10303, provides extended capabilities.

NOTE 2 Appropriate subtypesof product_definition_relationship and further information about the way to
describe assemblies are specified in SO 10303-44.

EXPRESS specification

*

ENTI TY product _definition_effectivity
SUBTYPE OF (effectivity);
usage : product_definition_rel ationship;
VWHERE
WR1 : SIZEOF (USEDI N ( SELF, ' MANAGEMENT_ RESOURCES_SCHEMNA. ' +
" EFFECTI VI TY_ASSI GNVENT. ASSI GNED_EFFECTIVITY' )) = 0;
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END ENTITY; -- product_definition_effectivity

(*

Attribute definitions

usage: the product_definition_relationship that defines the context of the effectivity.

Formal propositions:

WR1: A product_definition_effectivity shall not bereferred to aseffectivity_assignment.assigned_-

eff fi\lify
5.4.8 product_definition_for mation
A product_definition_formation is acollector of definitions of a product.

EX
vey

Ssar

EX

AMPLE 1 An application interpreted model could use this entity to support the identification of differ
sions of a single product. Each version would be described by a group of instances of the entity datat

)
EN

UN
EN

product_definition and each group, identified by aproduct_definition_for mationjwould be associated with
ne product.
PRESS specification
TI TY product _definition_formation;
d : identifier;
description : OPTIONAL text;
bf _product : product;
QUE
URL: id, of_product;
D ENTITY; -- product_definitionChornmation
ribute definitions

At

id:
NG
Ex
bet]
EX|

de
ne

the identifier that distinguishes the product_definition_formation.
TE 1 The context in‘\which id is used as a discriminating characteristic can be identified in an annots
hress schema that uses-or specializes this entity, or by default, in an agreement of common understand
Wween partners sharing this information.

AMPLE 2. \Part version number is an example of aproduct_definition_formation identifier.

5Cr iption: the text that characterizes the product_definition_formation. The value of the attrib
b hot be specified.

ent

ype
the

ted
ing

ute

NOTE 2 Thisattribute may be used to depict differencesin the purpose and function of different formations of

as

ngle product.

of product: the product to which the product_definition_formation belongs.

NOTE 3 A product is associated with one or more product_definition_formation instances through the
implicit inverse of this relationship.

Formal propositions;

©
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UR1: Theid of each product_definition_formation shall be uniquewithin the collection of product_-
definition_formationsthat are related to the same product (through their attribute of _product).

549 product_definition_formation_relationship

A product_definition_formation_relationship relatestwo instances of the entity datatype product_-
definition_formation and provides an identification and description of this relationship.

NOTE 1 A relationship may exist between instances of the entity datatype product_definition_formation that
relate to different instances of the entity datatype product or between different formations of the same product.

NOTE 2 Theroleof product_definition_formation_relationship can be defined in the annotated EXPRESS
schlemas that use or specialize this entity, or by default, in an agreement of common understanding between the
paritners sharing this information.

NOTE 3 Relationships represented using this entity may be parent child relationship. Annetated EXPRESS
schlemas that use or specidize this entity specify whether or not the relationship is directed.

NQTE 4 This entity, together with the product_definition_formation entity,\is'based on the relationghi
tenpplate that is described in annex E.3.

p

EXPRESS specification

*)

ENTI TY product _definition_formation_rel ati onshi p;

d . hdentifier;
name ‘(\abel ;
description ;7 OPTI ONAL t ext;
el ating_product _definition_formaticen : product_definition_formation;
el at ed_product _definition formatilon : product _definition_formation;
END ENTITY; -- product_definitionchormation_rel ationship

(*

Atfribute definitions

id:{the identifier that distinguishes the product_definition_formation_relationship.

NOTE 5 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

NOTE 6 The context in which id is used as a discriminating characteristic can be identified in an annotgted
Express schemadthat uses or specializes this entity, or by default, in an agreement of common understanding
between parthers sharing this information.

name: the label by which the product_definition_formation_relationship is known.

description: thetext that characterizesthe product_definition_formation_relationship. The value of
the attribute need not be specified.

relating_product_definition_formation: one of theinstances of product_definition_formation that
isapart of the relationship.

NOTE 7 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

related_product_definition_for mation: the other instance of product_definition_formation that is
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apart of therelationship. If one element of the relationship is dependent up on the other, this attribute
shall be the dependent one.

NOTE 8 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

5.4.10 product_definition_formation_with_specified_source

A product_definition_formation_with_specified_sour ceisatypeof product_definition_formation
whose sourceisidentified to be either manufactured within an organization, bought, or the fact that this
information 1S not KNnown.

EXPRESS specification

*

ENTI TY product _definition formati on_with specified source

SUBTYPE OF (product_definition_formation);

reke_or _buy : source;

END ENTITY; -- product_definition_formation_w th_specified_source

(*

Atfribute definitions

make_or_buy: the characterization of the source of the produet_definition_for mation.

5.4.11 product_definition_relationship

A product_definition_relationship relatestwoinstancesof theentity datatypeproduct_definition gnd
prgvides an identification and description of this rélationship.

NOTE 1 A relationship may exist betweeniihstances of the entity datatype product_definition that relatg to
different instances of the entity data type ptoduct or between different definitions of the same product.

EXAMPLE 1 The relationships.within a bill-of-materials structure are examples of product_definitiop_-
relptionship entity data types that associate different products. The relationship between a sketch and adetalled
degignisanexampleof aproduct_definition_relationship that associatesdifferent definitionsof asingleprod

NQTE 2 A singleproduct_definition may be used more than once within the description of aproduct.

EXAMPLE 2 The'Same component could be used more than once in the same assembly. Each usage of the
component weuld be specified as an instance of the product_definition_relationship entity.

NOTE, 3 Theroleof product_definition_relationship can be defined in the annotated EXPRESS schemas fhat
usg ar-specialize this entity, or by default, in an agreement of common understanding between the partners sharfing

thl ;I IfUIIIIOtiUI .

NOTE 4 Relationships represented using this entity may be parent child relationship. Annotated EXPRESS
schemas that use or specialize this entity specify whether or not the relationship is directed.

NOTE 5 Thisentity, together with the product_definition entity, is based on the relationship template that is
described in annex E.3.
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EXPRESS specification

*

ENTI TY product _definition_rel ationshi p;

id : identifier;

nane : | abel;

description . OPTIONAL text;

rel ating_product _definition : product_definition;

rel ated_product _definition : product_definition;
END ENTITY; -- product_definition_relationship

(*

Atfribute definitions

id:{the identifier that distinguishes the product_definition_relationship.

NOTE 6 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
thig entity, or in an agreement of common understanding between the partners sharing this)information.

NOTE 7 The contextin whichid is used as a discriminating characteristic can-be identified in an annotgted
Express schema that uses or specializes this entity, or by default, in an agréement of common understanding
between partners sharing this information.

name: the label by which the product_definition_relationship’is known.

description: thetext that characterizesthe product_definition_relationship. Thevalueof theattribjte
negd not be specified.

relating_product_definition: one of the instanees of product_definition that is a part of fhe
rel gtionship.

NQTE 8 Themeaning of thisattribute cahbe defined in the annotated EX PRESS schemas that use or specialize
thig entity, or in an agreement of common_understanding between the partners sharing this information.

EXJAMPLE 3 If the product_definition_relationship is an assembly component relationship, the relating_-
product_definition may be the assembly.

relftedJ)roduct_defi nition: the other instance of product_definition that isapart of therelationship.
If one element of thetelationship is dependent upon the other, this attribute shall be the dependent one.

NQTE 9 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
thig entity, orin’'an agreement of common understanding between the partners sharing this information.

EXAMPLE 4 Inanassembly,therelated_product_definition may betheproduct_definition thatisan elenrent
of the-assembhy-

54.12 product_definition_substitute

A product_definition_substitute is an association of a product_definition with a product_-
definition_relationship. Theassociation statesthefact that theproduct_definition may replace, inthe
context of the relationship, the product_definition that is specified in the related_product_definition
attribute of the product_definition_relationship.

NOTE 1 If aproduct_definition_relationship exists between acomponent part and its assembly, aproduct_-
definition_substitute could be used to capture an allowable substitute, that is, adiff erent component part that may
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be used as a replacement in the same assembly.

EXAMPLE 1 Two kinds of ball-point pens may be manufactured: a standard model and adeluxe model. Each
model of the pen would be specified asaseparate product_definition related to aparticular kind of nib: astandard
nib and adeluxe nib, respectively. Thefact that the deluxe nib and the standard nib are interchangeable only in the
context of the standard model of ball-point pen can be established with this construct.

EXPRESS specification

*

EN

EN
(*

At

TI TY product _definition_substitute;

jescri ption : OPTIONAL text;

context _relationship : product_definition_relationship;
substitute_definition : product_definition;

Rl VE

name . label := get_nane_val ue (SELF);
FRE

MR1 : context_rel ationship.rel ated_product_definition :<>
substitute_definition;
WR2 : S| ZEOF (USEDI N ( SELF, ' BASI C_ATTRI BUTE_SCHEMA. '_(+
' NAME_ATTRI BUTE. NAMED | TEM ) ) <=01;
D ENTITY; -- product_definition_substitute

ribute definitions

de
ne

seription: the text that characterizes the product_definition_substitute. The value of the attrib
bd not be specified.

CO
r

htext_relationship: the product_definition relationship that specifies the context in which
lacement may occur.

EXIAMPLE 2 Inthe previous example, therelating product_definition of aproduct_definition_relations|
identified as a context_relationship would-be the standard model of the ball-point pen and the related_produgt_-
defiinition would be the standard nib.

Su

pstitute_definition: the product_definition that acts as an alowed replacement for the relates

praduct_definition of the context_relationship.

EX

naj

NG
41

AMPLE 3 In theprevious example, this attribute would identify the deluxe nib .
me: the labgl by which the product_definition_substitute is known.

TE¢ 2~This attribute is an upwardly compatible addition to product_definition as specified in 1SO 103
1994.

ute

the

hip

i -

Formal propositions:

WR1: A product_definition shall not be defined as a substitute for itself.

WR2: Each product_definition_substitute shall be the named_item in at most one name_attribute.

NOTE 3 Thename attribute datatypeis defined in clause 22 of this part of 1SO 10303.

NOTE 4 A template for constraining the population of the entity data types defined in the basic_attribute -
schema is described in Annex E.

©
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54.13 product_definition_with_associated _documents

A product_definition_with_associated_documentsisaproduct_definition in which the associated
documents participate in the definition of the product.

EXPRESS specification

*

ENTI TY product _definition_w th_associ ated_docunents

EN
(*

At

SUBTYRE-OR{-prodtet—defaiton)-
Hdocunment ation_ids : SET[1:?] OF docunent;
D ENTITY; -- product_definition with_associ ated docunents

ribute definitions

do
p

=

5.4

A
p

=

EX

cumentation_ids: the set of instances of document entity data type that are)associated with
pduct_definition.

1.14 product_related product_category

product_related product_category isaproduct_category-that identifies members of the clasg

¢ducts that satisfy the type identified by the category.

PRESS specification

)
EN

EN

At

TI TY product _rel at ed_product _cat egory

SUBTYPE OF (product category);

products : SET [1:?] OF product;

D ENTI TY; -- product _rel at edcproduct _cat egory

ribute definitions

o
=

5.4

A
idg

Nd

pducts: aset of produetsthat belong to the product_related product_category.

1.15 prodact_relationship

product_relationship relates two instances of the entity data type product and provides
Intification‘and description of their relationship.

the

of

an

Sp

information.

TE 1 The role of product relat|onsh|p can be defined in the annotated EXPRESS schemas that usg

NOTE 2 Relationships represented using this entity may be parent child relationship. Annotated EXPRESS
schemas that use or specialize this entity specify whether or not the relationship is directed.

NOTE 3 Thisentity, together with the product entity, is based on the relationship template that is described in
annex E.3.

26
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EXPRESS specification

*

ENTI TY product _rel ati onshi p;

id : identifier;
nane : label;
description . OPTIONAL text;
rel ati ng_product : product;
rel ated_product : product;

END _ENTITY; -- product_rel ationship

(*

Atfribute definitions

id:

NOTE 4 The contextin which id is used as a discriminating characteristic can be identified in an annotg
Express schema that uses or specializes this entity, or by default, in an agreement of ‘common understand
between partners sharing this information.

name: the label by which the product_relationship is known.

degcription: the text that characterizes the product_relationshif.)The value of the attribute need
be|specified.

relating_product: one of the instances of product that is a part of the relationship.

NOTE 5 Themeaning of thisattribute can be defined itithe annotated EXPRESS schemasthat use or special

thi

related_product: the other instance of praduct that is apart of the relationship. If one element of
rel gtionship is dependent up on the othér;-this attribute shall be the dependent one.

NQTE 6 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or special

thi
5.
5.

Theacycliedproduct_category_relationship function determineswhether the graph of instances of
en'}ity datartype product_category that contains relation as one of its links contains a cycle. T

fu

theidentifier that distinguishes the product_relationship.

b entity, or in an agreement of common understandinig between the partners sharing this information.

b entity, or in an agreement of common understanding between the partners sharing this information.

b Product definition function definitions

b.1 acyclic_product_category relationship

ction may be used to evaluate either aproduct_category_relationship or any of its subtypes.

ted
ing

not

ize

the

ize

the
his

The function returns TRUE if no cycle has been detected. Otherwiseit returns FALSE.

NOTE The algorithm of the function is explained in annex E.2.

EXPRESS specification

*

FUNCTI ON acycl i c_product category rel ationship

©

(relation : product_category_rel ationship;
children : SET of product category): BOOLEAN,

LOCAL
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X . SET OF product _category rel ationship;
| ocal _children : SET OF product_category;
END_LOCAL;
REPEAT i := 1 to H I NDEX(children);
IF relation.category :=: children [i] THEN
RETURN( FALSE) ;
END | F;
END_REPEAT,;

X := bag_to_set (USEDI N (rel ati on. cat egory,
' PRODUCT_DEFI NI TI ON_SCHEMA. "' +

P ULV _/ & W p \I UINO

ocal children := children + rel ation. category;
F SIZEOF(x) > 0 THEN
REPEAT i := 1 to HI I NDEX(X):

I F NOT acyclic_product _category_relationship(x[i], |ocal_children) TH
RETURN( FALSE) ;
END | F;
END_REPEAT;
FND | F;
RETURN( TRUE) ;
END_FUNCTI ON; -- acyclic_product_category_rel ationship

Arpument definitions:

relffation: (input) the candidate product_category_relationship to be checked.

children: (input) the set of instances of the entity data type product_category that the functior
ching for in the category field of the relation argument.

5.5.2 acyclic_product_definition_formation_relationship

The acyclic_product_definition_formation_relationship function determines whether the graph
ingtances of the entity data type product_definition_formation that contains relation as one
links contains a cyckei~ This function may be used to evaluate either
prpduct_definition_for mation) relationship or any of its subtypes.

function returns TRUE if no cycle has been detected. Otherwise it returns FALSE.
NOTE 1 Theagorithm of the function is explained in annex E.2.
NQTE 2 _This function is not used in this schema. It is defined here because other 1SO 10303 integrg

tha use this function.

EN

S

of
of

ted

urces andrapplication protocolsthat usethe product_definition_formation_relationship entity includerdles

EXPRESS specification

*

FUNCTI ON acyclic_product _definition fornmation_relationship

(relation : product _definition_formation_rel ati onshi p;
rel atives . SET [1:?] OF product _definition_formation;
specific_relation : STRING : BOCOLEAN;
LOCAL
X . SET OF product _definition formation_rel ationship;
END_LOCAL;

IF relation.rel ating_product_definition_formation IN relatives THEN
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Ar

1 SO 10303-41: 2000(E)

RETURN ( FALSE) ;
END | F;
X := QUERY (pdf <* bag_to_set
(USEDIN (relation.relating_product_definition_formation,
' PRODUCT_DEFI NI TI ON_SCHEMA. ' +
' PRODUCT_DEFI NI TI ON_FORMATI ON_RELATI ONSHI P. " +
' RELATED_PRODUCT_DEFI NI TI ON_FORVATI ON' ) ) |
specific_relation I N TYPEOF (pdf));
REPEAT i := 1 TO HI I NDEX(X);
I F NOT acyclic_product_definition_formation_relationship

(x[i],

I Bi allves T 1 Ui cll.i UIT. 1 Ui cll.i "y __PI Uu'uul_u'ufi Ili li UII_II Ul Ilbll.i UTIT,
specific_relation) THEN
RETURN( FALSE) ;
END | F;
END REPEAT;
RETURN( TRUE) ;

pument definitions:

rel

fu

P
rel

S.

The acyclic_product_definition_relationship function determines whether the graph of instances
the entity datatype product_definition'that containsrelation asone of itslinks containsacycle. T
function may be used to evaluateeither a product_definition_relationship or any of its subtypes.

The function returns TRUE'if )no cycle has been detected. Otherwiseit returns FALSE.

NOTE 1 Theagorithm-of the function isexplained in annex E.2.

NOTE 2 Thisfunction is not used in this schema. It is defined here because other 1SO 10303 integrg
respurces and.application protocolsthat usethe product_definition_relationship entity include rulesthat use

furfction.

EXPRESS specification

relrrtives: (input) the set of instances of the entity data type product_definition_for mation that

fation: (input) the candidate product_definition_formation_relationship to be checked.
ctionissearchingforintherelating_product_definition_forimation parameter of therel ation argume

fationship entity.

b.3 acyclic_product_definition_relationship

*

the
Nt.

eeific_relation: (input) thefully qualified name of asubtype of theproduct_definition_for mation_-

of
his

ted
his

FUNCTI ON acyclic_product _definition_relationship

©

(relation : product _definition_rel ationship;
rel atives . SET [1:?] OF product _definition;
specific_relation : STRING : BOCOLEAN;
LOCAL
X . SET OF product _definition_relationship;
END_LOCAL;

IF relation.rel ating_product_definition IN relatives THEN
RETURN ( FALSE) ;

SO 2000 - All rights reserved
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END FUNCTI ON; -- acyclic_product _definition_relationship

Arpument definitions:

END_| F;

X = QUERY (pd <* bag_to_set
(USEDI N (relation.rel ating_product _definition,
' PRODUCT_DEFI NI TI ON_SCHEMA. '+
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. '+
" RELATED PRODUCT _DEFINITION )) |

specific_relation IN TYPEOF (pd));
REPEAT i := 1 TO HI I NDEX(X);
I F NOT acyclic_product _definition_relationship
(x[i],

relatives + relation.relating_product_definition,

N
RETURN( FALSE) ;
END_ | F;
END_REPEAT;
RETURN( TRUE)

reliation: (input) the candidate product_definition_relationship to be.checked.

o

Y
en

Theacyclic_product_relationship function determineswhether the graph of instances of theentity d
type product that contains relation asonhe of itslinks contains a cycle. This function may be usec
evaluate either aproduct_relationship or any of its subtypes.

The function returns TRUE if(no cycle has been detected. Otherwiseit returns FALSE.
NOTE 1 Theagorithm-of-the function isexplained in annex E.2.

NQTE 2 This function is not used in this schema. It is defined here because other 1SO 10303 integrg
respurces and application protocols that use the product_relationship entity include rules that use this functi

EXPRESS-specification

fity.

5.b.4 acyclic_product_relationship

tives: (input) the set of instances of the entity data type product_definition that the functior
ching for in the relating_product_definition parameter of the relation argument.

beific_relation: (input) thefully qualified name of asubtypeof theproduct_definition_relationsh

30

S

i

P

ata
to

ted

NEH-EN ou,yt,: f c—t othtet 1 etattonshi 1Y
(relation : product _rel ationship;
rel atives . SET [1:?] OF product;
specific_relation : STRING : BOCOLEAN;
LOCAL
X . SET OF product _rel ationship;
END_LOCAL;

IF relation.relating_product INrelatives THEN
RETURN ( FALSE) ;
END | F;
X := QUERY (prod <* bag to_set
(USEDI N (relation.relating_product,

© 1SO 2000 - All rights reserved


https://standardsiso.com/api/?name=28ae6d6595d58bf51d548b8b5e30228f

1 SO 10303-41: 2000(E)

' PRODUCT_DEFI NI TI ON_SCHEMA. ' +
' PRODUCT_RELATI ONSHI P. " +
' RELATED_PRODUCT')) |
specific_relation I N TYPECF (prod));
REPEAT i := 1 TO HI I NDEX(X);
I F NOT acyclic_product _rel ationship
(x[i],
relatives + relation.relating_product,
specific_relation) THEN
RETURN( FALSE) ;
END_| F;
END—REPEAT;
RETURN( TRUE) ;
END_FUNCTI ON; -- acyclic_product_relationship

Arpument definitions:

reffation: (input) the candidate product_relationship to be checked.

relfatives: (input) the set of instances of the entity data type product that the function is searching ffor
infherelating_product parameter of the relation argument.

specific_relation: (input) the fully qualified entity name of atypeof product_relationship entity
555 get_product_definitions

The get_product_definitions function returns for_any instance of product the set of instanceg of
prpduct_definition that refer to the product threugh an instance of product_definition_fomation

=

NQTE Thisfunction is not used in this schema

EXPRESS specification

*)
FUNCTI ON get _pr oduct _defli ni ti ons
( c_def _instance/: product ) : SET OF product _definition;

LOCAL

pd_set : ‘SET OF product_definition_formation :=[];
pdr _sety\.) SET OF product _definition :=[];
END_L.OCAL;

1 _set«="bag _to_set (USEDIN (c_def_instance,
PRODUCT_DEFI NI TI ON_SCHEMA. PRODUCT_DEFI NI TI ON_FORMATI ON. OF_PRODUCT" ) ) ;

ke

(SIZEQE (pd set) < 1 ) THEN RFTURN (pdr _set) .
END | F;
*

Return enpty SET, if no property_definition_formation is found.
*
REPEAT i:= 1 to H I NDEX (pd_set);
pdr_set := pdr_set + bag to set (USEDIN (pd_set[i],
' PRODUCT_DEFI NI TI ON_SCHENMA. PRODUCT_DEFI NI TI ON. FORMATI ON' ) ) ;
END_REPEAT;
RETURN ( pdr_set);
END_FUNCTI ON;

(*
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Argument definitions:

c_def_instance: (input) the candidate product to be checked.

EXPRESS specification

*

END SCHEMA; -- product_definition_schema
(*

6 Product property definition

The following EXPRESS declaration beginsthe product_property_definition_schema.and identifiies
the necessary external references.

EXPRESS specification

*)
SCHEMA product _property _definition_scheng,

REFERENCE FROM pr ocess_property_schena -- 1SO 10303-49
action_property,
resour ce_property);

REFERENCE FROM product _definition_schema -- 1 SO 10303-41
product _definition,
product _definition_relationship);

REFERENCE FROM support resource_schena -- 1SS0 10303-41
bag_to_set,
identifier,
| abel ,
text);
REFERENCE FROM basi c_att ri but e _schema -- 1 SO 10303-41

(get _id_val ue,
id_attribute);
(*

NOTE 1 The schemasveferenced above are specified in the following parts of 1SO 10303:
process property schema SO 10303-49
product_definition_schema clause 5 of this part of 1SO 10303

support_resource_schema clause 20 of this part of 1SO 10303

NOTE 2 Seeannex D for agraphical presentation of this schema using the EXPRESS-G notation.

NOTE 3 A ligting of the complete EXPRESS schema specified in this part of 1SO 10303, without comments
or other explanatory text, is available from the Internet - see annex C.

NOTE 4 Thisschemaisone of the generic product description resource schemas. The relationships between
the generic product description resource schemas are given in annex E.1.
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6.1 I ntroduction

Th

e subject of the product_property_definition_schema is the characteristics of an object.

6.2 Fundamental concepts and assumptions

Th

Th

enfity characterizing atype of property or by its name attribute.

EX
Ssun

Nd

Eal
on

is schema provides resources for the identification of:

types of prapertiesto he identified and described:

relationship or ashape_definition.

e meaning of each assigned property may be defined either by its association with-aninstance of
AMPLE 1 Thedefinition of the surface finish of ashapeisindependent of the Wway in which the shape or
face finish is represented.

TE Inthepreviousexample, both thedefined surfacefinish and the shape could have multiple representatic

ch characteristic may beassociated withasinglechar acter ized: object or product_definition or w
e product_definition in the context of another. Each characteristic isindependent of the numbey|

a
jr

Th

pait of 1SO 10303 establishes the following-assumptions:

EX

EX

EX
ISV

tya% of representations of that characteristic. Each characteristic may be associated with the shapd

properties assigned to a characterized_object, a product_definition, a product_definitiof_-

the

the

ns.

ith
or
of

roduct, an element of the shape of a product, or the'rel ationship between elements of the shape gf a

duct.

spart of 1SO 10303 distinguishes between the definition of aproduct and its possible usages. T

the definition of a given object is characterized by a set of unique properties.
AMPLE 2 A product canpot have two shapes simultaneously.

any usage of the object-i's characterized by a set of unique properties.
AMPLE 3 A _product, like glue, may have different shapes depending on its usage.

a property characterizes either the definition or one of the usages of an object.

his

vhite isasingleitemin arepresentation for the appearance property of chair x. Thiscolour is shareable am

AMPLE 4 Theappearance of chair x isaunique property of that chair. The colour designating that the cxair

ng

many representations for the properties of many different objects.

6.3 Product property definition type definitions

6.3.1 characterized_definition

The characterized_definition type allows for the designation of a characterized object, a
characterized_product_definition or ashape _definition to which properties may be assigned.

©

SO 2000 - All rights reserved
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EXPRESS specification

*

TYPE characterized definition = SELECT
(characterized object,

characterized_product _definition,
shape_definition);

END TYPE;, -- characterized definition

(*

6.8:2 charactertzed product _defimition

The characterized_product_definition type alows for the designation of aproduct_definition qr a

prpduct_definition_relationship to which properties may be assigned.

ection of a product_definition_relationship means that the property is appliedto the relates
duct_definition attribute in the context of its relating_product_definition attribute.

TE This enables properties of a given product that depend on the usages of thisproduct to be described,

IAMPLE The shape of a gasket depends upon whether or not it is an glement of an assembly and, if it ig
ment of an assembly, the shape depends upon the assembly in which it-participates.

PE characterized_product _definition = SELECT

product _definition_relationship);
D TYPE; -- characterized product~definition

8.3 derived_property select

e derived property select)type alows for the selection of a property_definition,
ion_property, or aresource property.

PE deri ved-property_sel ect = SELECT

j__

an

an

pr
NC
EX
elg
EXPRESS specification
*)
TY|
product definition,
EN
(*
6
Th
acl
EXPRESS specification
*)
TY|
property definition,
act i~on_property,
r €sour ce_property);
EN

D-TYPE; -- derived_property_sel ect

(*

6.3.4 shape_definition

Theshape_definition typeallowsfor thedesignation of aproduct_definition_shape, ashape_aspect,
or a shape_aspect_relationship.

Referencesto ashape_aspect_relationship arereferencesto therelationship itself and not to one of the
associated shape_aspects.
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EXPRESS specification

*

TYPE shape_definition = SELECT

(product _definition_shape,
shape_aspect,
shape_aspect _rel ati onshi p);

(EL\ID_TYPE; -- shape_definition

6.4 Product property defimtionentity defmitions

6.4.1 characterized_object

A gharacterized_object is the identification of an item not deemed a product (see5.4.1 ) that has
associated property information.

NOTE 1 A characterized_object is characterized by the properties which refer toiit.

NOTE 2 Thepropertiesof acharacterized_object may be used as an environmental condition under whichfthe

prg

EX

perties of a product are measured.

atnmosphere may be described with instances of the entity data typecharacterized_object.

EX

PRESS specification

*

EN

EN
(*

At

TI TY characterized_object;

name . | abel;

description : OPTI ONAL text;

D ENTITY; -- characterized object

ribute definitions

naj

de
be

6.4

me: the label by which the characterized_object is known.

5Cr i ption: the text-that characterizes the characterized _object. The value of the attribute need
specified.

1.2 characterized_object_relationship

A

and provides an identification and description of this relationship.

AMPLE If aproduct has a set of properties that are measured within aroom or an atmosphere, the roon or

hot

tharacterized_object_relationship relatestwoinstancesof theentity datatypecharacterized_obj

ect

NOTE 1 Theroleof characterized_object_relationship can be defined in the annotated EXPRESS schemas
that use or specialize this entity, or by default, in an agreement of common understanding between the partners
sharing this information.

NOTE 2 Relationships represented using this entity may be parent child relationship. Annotated EXPRESS
schemas that use or specialize this entity specify whether or not the relationship is directed.

NOTE 3 Thisentity, together with the characterized_object entity, is based on the relationship template that
is described in annex E.3.

©
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EXPRESS specification

*

ENTI TY characteri zed_obj ect _rel ati onshi p;

name . | abel;

description : OPTIONAL text;

rel ati ng_object : characterized _object;

rel ated_object : characterized_object;
END ENTITY; -- characterized_object _relationship
(*
Attribute definitions

name: the label by which the characterized_object_relationship is known.

description: the text that characterizes the characterized object_relationship.-The value of

att

rel

NOTE 4 Themeaning of thisattribute can be defined in the annotated EX PRESS schemas that use or special

thi

rel

elgment of the relationship is dependent upon the other, attribute shall be the dependent one.

Nd

thi

6.4

A

NQ
prd

NG

EX

EX

ibute need not be specified.

lating_object: one of the instances of characterized_object that is a part of the relationship.

b entity, or in an agreement of common understanding between the partfiers sharing this information.
lated_object: the other instance of characterized object.that is a part of the relationship. If ¢

TE 5 Themeaning of thisattribute can be defined in theannotated EXPRESS schemasthat use or special
b entity, or in an agreement of common understanding-between the partners sharing this information.

1.3 general_property
jeneral_property identifies atype of property.

TE 1 An annotated Express-schema can use this entity to identify a property selected in a library
perties.

TE 2 If needed, ageneral_property may be amember of agroup.
AMPLE 1 "Kinematic viscosity", defined in 1SO 31, isan example of ageneral_property.

PRESS.specification

*)

EN

TETY general _property;

the

ize

ne

ize

of

d 1 dentrfier;
nane : label;
description : OPTIONAL text;

END ENTITY; -- general _property

(*

Attribute definitions

id:

theidentifier that distinguishes the general_property.

NOTE 3 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or speciaize
this entity, or in an agreement of common understanding between the partners sharing this information.

36
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NOTE 4 The context in which id is used as a discriminating characteristic can be identified in an annotated
Express schema that uses or specializes this entity, or by default, in an agreement of common understanding
between partners sharing this information.

name: the label by which the general_property is known.

EXAMPLE 2 'Kinematic viscosity' is an example of name.

ingance of property_definition that defines the kinematic characteristies©f an instance of product_definitjon
defining the fluid.

EXPRESS specification

*)

ENTI TY general _property_associ ati on;

name . | abel;

jescri ption . OPTI ONAL t ext,

pase_definition . general .proeperty;

Herived_definition : derivedcproperty_sel ect;
WHERE

WR1: SIZEOF( USEDI N( derived_definition,
' PRODUCT_PROPERTY_DEFI NI TI ON_SCHEMA. '+
"“\GENERAL_PROPERTY_ASSCCI ATI ON. '+
“DERI VED DEFINITION )) = 1;

WR2: derived _defimnition.nane = base _definition. nang;

END ENTITY; -- geberal property association

Attribute definitions

name: thelabel by which the general_property_association is known.

description: the text that characterizesthe general property asscociation, The value of the aftriblte
need not be specified.

base definition: the general_property that provides the definition of the considered characteristic.

derived_definition: the derived property select, for which the identification of the considered
characteristic is provided by ageneral_property.

Formal propositions;

WR1: The derived definition shall be referred to by at most one general_property _association.
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WR2: The attribute name of the derived_definition shall be the same asthe attribute name of the base_-
definition.

6.4.5 general_property relationship

A general_property_relationship relates two instances of the entity datatype general_property and
provides an identification and description of this relationship.

NOTE 1 This entity, together with the general_property entity, is based on the relationship template that is
degcribed in annex E.3

EXPRESS specification

*
)
ENTI TY general _property_rel ati onshi p;

nane . | abel;
jescri ption : OPTIONAL text;
relating _property : general property;
el ated_property : general _property;
END ENTITY; -- general property relationship

Attribute definitions

name: the label by which the general _property relationship is known.

NOTE 2 Themeaning of thisattribute can be defined in the'annotated EXPRESS schemas that use or specialize
thisg entity, or in an agreement of common understanding, between the partners sharing this information.

description: thetext that characterizesthe general _property _relationship. The value of the attribjte
negd not be specified.

relating_property: one of the instance of general_property that isa part of the relationship.

NQTE 3 Themeaning of thigattribute can be defined in the annotated EXPRESS schemas that use or specialize
thig entity, or in an agreement, of common understanding between the partners sharing this information.

related _property; the'other instance of general_property that is a part of the relationship. If ¢ne
elgment of the relationship is dependent upon the other this attribute shall be the dependent one.

NQTE 4 Themeaning of thisattribute can be defined in the annotated EX PRESS schemasthat use or specialize
thig entity,,or in an agreement of common understanding between the partners sharing this information.

1 G d
6.4-6 produc

A product_definition_shapeisatype of property_definition. It identifiesthe shape of an object. A
product_definition_shape identifies the shape of a characterized object or of one of the types
reachable as characterized_product_definition.

NOTE 1 A product_definition_shape need not be associated with any geometric representation.

NOTE 2 Earlyinthedesign of aproduct there may not be aspecific ideaabout the shape of the product but there
may be certain characteristics of the shape that are to be represented. Those product shape characteristics can be
attached to the product shape using this entity.
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EXAMPLE A geometric representation of shapeis not needed to assert facts such as, "a shape must fit within a
5 centimetre cube”.

EXPRESS specification

*

ENTI TY product _definition_shape

SUBTYPE OF (property definition);
UNI QUE

URL: SELF\property definition.definition;
VWHERE
WR1: Sl ZECF

[ ' PRODUCT _PROPERTY_DEFI NI TI ON_SCHEMA. CHARACTERI ZED PRODUCT _DEFI NI-TI-ON

' PRODUCT_PROPERTY_DEFI NI TI ON_SCHEMA. CHARACTERI ZED_OBJECT"' ] *|TYPEOF
(SELF\ property_definition.definition))>0;
END ENTI TY; -- product_definition_shape

Formal propositions;

UR1: There shall not be two instances of product_definition_shape referring to the same item.

WR1: The definition attribute shall not refer to a shape definition:
6.4.7 property_definition

A property_definition isa property that characterizes@single object.

NQTE 1 Thetype of the characterized item is one 0fithe entity types that may be selected directly or indiregt
with characterized_definition.

y

NQTE 2 Therole of property_definition,can be defined in the annotated EXPRESS schemas that usg or
spdciaize this entity, or by default, in anlagreement of common understanding between the partners sharing this
infprmation.

EXPRESS specification

*)
ENTI TY propertycdefinition;

hane T abel ;

descri pti on=" OPTI ONAL text;

definiticon~ : characterized_definition;
DERI VE

d . identifier := get_id _value (SELF);
VWHERE

VRD : Sl ZEOF (USEDI N (SELF, ' BASI C ATTRI BUTE_SCHEMA. ' +
"TD ATTRI BUTE. TDENTTFTED T TEM)) <= 1,
END ENTITY; -- property_definition

(*

Attribute definitions

name: the label by which the property_definition is known.

description: thetext that characterizesthe property_definition. The value of the attribute need not be
specified.
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definition: the item whose property is identified.

id: the identifier that distinguishes the property_definition. The value of this attribute need not be
specified.

NOTE 3 Thisattributeisan upwardly compatible addition to property_definition as specified in SO 10303-

41:

1994.

NOTE 4 The meaning of thisattribute can be defined in the annotated EXPRESS schemasthat useor specialize

thi

ctandina bhohavoon tha nartnare chavina th o

Nd
Ex
bet]

Fo

ontit roonmaont-of o nd nf naiay
\4III.IL], Ot IIIWIKMIU\(III\JIL O vullllll\.lllullu\.;lotwn.ullu PCYV CCrtrC T triCroorar g thSHTrerHRaHBhR:

TE 5 The contextin which idis used as a discriminating characteristic can be identified in an @nnots
hress schema that uses or specializes this entity, or by default, in an agreement of common understand
Wween partners sharing this information.

'mal propositions:

W
NG

N(
sch

6.4

EX
shg
as{

EX

R1: Each product_definition shall be the identified_item in at most oned) attribute.
TE 6 Theid_attribute datatypeis defined in clause 22 of this part of }SO 10303.

TE 7 A template for constraining the population of the entity data fypes defined in the basic_attribut
ema s described in Annex E.

1.8 shape aspect

thape _aspect is an identified element of the shape of an object.

AMPLE 1 Consider the product_definition-shape of abolt. One might distinguish, as an element of
pe, the concept of thethreaded portion of itsshank. Thisportion of the shape could be specified using ashap
ect entity so that other properties, such as surface finish, may be associated with it.

PRESS specification

)
EN

DE
VA

TI TY shape_aspect,;

hane : label;

description . OPTIONAL text;

pf _shape . product _definition_shape;

pbr oduct _defvinitional : LOQA CAL;

Rl VE

d . identifier := get_id value (SELF);

FRE

WR1 ~ SI ZEOF (USEDI N ( SELF, ' BASI C_ATTRI BUTE_SCHENA. ' +

ted
ing

his
e__

' 1D ATTRI BUTE | DENTLEI l:n ITl:M\\ <= 1.

END _ENTI TY; -- shape_aspect

(*

Attribute definitions

name: the label by which the shape aspect is known.

description: the text that characterizes the shape aspect. The value of the attribute need not be
specified.

of

40

_shape: the product_definition_shape of which this entity is an aspect.
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EXAMPLE 2 If the identified aspect is the threaded portion of a bolt's shank, this attribute would be the
product_definition_shape of the bolt.

product_definitional: anindication that theshape aspect isonthephysical boundary of theproduct_-
definition_shape. If the value of this attribute is TRUE, the shape_aspect being identified is on such
aboundary. If thevalueis FALSE, the shape aspect being identified is not on such aboundary. If the
value is UNKNOWN, it is not known whether or not the shape aspect being identified is on such a
boundary.

EXJAMPLE 3 If theidentified shape_aspect isthe threaded portion of abolt's shank, the value of this attriljute
wopld be TRUE. If it isthe centre-line, the value would be FALSE.

id:|theidentifier that distinguishesthe shape _aspect. Thevalue of this attribute need natbe specififed.
NQTE 1 Thisattributeisan upwardly compatible addition to shape_aspect as specifiegin)SO 10303-41:1994.

NOTE 2 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
thig entity, or in an agreement of common understanding between the partners sharing this information.

NOTE 3 The context in which id is used as a discriminating characteristic can be identified in an annotgted
Express schema that uses or specializes this entity, or by default, in-an/agreement of common understanding
between partners sharing this information.

Formal propositions;

WRL1: Each shape aspect shall be the identified jtem in at most oneid_attribute.
NQTE 4 Theid_attribute datatype is defined(n clause 22 of this part of 1SO 10303.

NQTE 5 A template for constraining thepopulation of the entity data types defined in the basic_attribute -
sctlema is described in Annex E.

6.4.9 shape _aspect relationship

thape_aspect_relationship relates two instances of the entity data type shape_aspect and provigles
identification and_description of their relationship

L >

NOTE 1 Therale of shape aspect_relationship can be defined in the annotated EXPRESS schemas that use
or gpeciaizethisentity, or by default, in an agreement of common understanding between the partners sharing this
infprmation.

=

NQTE’ 2 If one shape aspect is part of another, this entity could be used to associate the two shape aspegts.

NOTE 3 Each shape aspect entity may have different properties.

NOTE 4 No actual physical relationship is established between rel ated instances of the entity datatype shape -
aspect.

EXAMPLE 1 A shape aspect_relationship might relate two instances of the entity datatype shape aspect
whose representations are the equivalent surfaces of amould and a moulded product. The shape of the mould is
not spatially related to the moulded product.

NOTE 5 Relationships represented using this entity may be parent child relationship. Annotated EXPRESS
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schemas that use or specidize this entity specify whether or not the relationship is directed.

NOTE 6 Thisentity, together withthe shape_aspect entity, isbased on therel ationship template that isdescribed
inannex E.3.

EXPRESS specification

*

ENTI TY shape_aspect _rel ati onshi p;

name . _label;
jescri ption : OPTIONAL text;
el ati ng_shape_aspect : shape_aspect;
f el at ed_shape_aspect : shape_aspect;
DERI VE
d . identifier := get_id _value (SELF);
VWHERE

WR1 : SI ZEOF (USEDI N ( SELF, ' BASI C_ATTRI BUTE_SCHEMA. ' +
"I D_ATTRI BUTE. | DENTI FI ED_| TEM )) <= &3

END ENTITY; -- shape_aspect _rel ationship

(*

At

ribute definitions

name: the label by which the shape_aspect_relationship is kaown.

de

noi

rel

be specified.

fating_shape_aspect: one of the instances of siape_aspect that is a part of the relationship.

NOTE 7 Themeaning of this attribute can be defined in the annotated EX PRESS schemas that use or special

thi

E entity, or in an agreement of common understanding between the partners sharing this information.

EXAMPLE 2 A shape aspect that isapocket with five faces would play therole of relating_shape asped

fiv

rel

b instances of the entity data type.shape_aspect_relationship: one per face.

fated_shape_aspect: the other instance of shape _aspect that is a part of the relationship. If

elgment of the relationship’is dependent upon the other, this attribute shall be the dependent one.

NOTE 8 Themeaning of thisattribute can be defined in the annotated EX PRESS schemas that use or special

thi

b entity, or in.an.agreement of common understanding between the partners sharing this information.

EXIAMPLE3 In the previous example each of the five instances of the entity data type shape aspeq

rel

hti oAship would have adifferent shape_aspect entity intherelated_shape aspect field. Therewould be

for|each side and one for the bottom of the pocket.

5eription: thetext that characterizesthe shape _aspect_relationship. The value of the attribute n¢ed

ize

Lin

ne

ize

t__
pne

id: theidentifier that distinguishestheshape _aspect_relationship. Thevalue of thisattribute need not

be

specified.

NOTE 9 Thisattributeisan upwardly compatible addition to shape_aspect_relationship as specified in ISO
10303-41:1994.

NOTE 10 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

NOTE 11 The context in which id is used as a discriminating characteristic can be identified in an annotated

42
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Express schema that uses or specializes this entity, or by default, in an agreement of common understanding
between partners sharing this information.

Formal propositions:

WRL1: Each shape aspect_relationship shall be the identified _itemin at most oneid_attribute.

NOTE 12 Theid_attribute datatypeis defined in clause 22 of this part of 1SO 10303.

scHema is described in Annex E.

6.b Product property definition function definitions

6.p.1 acyclic_characterized object_relationship

Theacyclic_characterized_object_relationship function determineswhetherthe graph of instances of
the entity datatypecharacterized_object that containsr elation asone of ifslinkscontainsacycle. This
function may be used to evaluate either a characterized_object_reationship or any of its subtypes.

The function returns TRUE if no cycle has been detected. Othenwise it returns FALSE.
NOTE 1 Thealgorithm of the function is explained in annex E:2:

NOTE 2 Thisfunction is not used in this schema. It'is-defined here because other 1SO 10303 integrgted
respurces and application protocols that use the char actetized_object_relationship entity include rules that pse

thi$ function.

EXPRESS specification

*)
FUNCTI ON acyclic_characterized_object _rel ati onship

rel ation . Characterized object _relationship;
relatives ~\SET [1:?] OF characterized_object;
specific_relation %/ STRING : BOOLEAN;
| OCAL
X . SET OF characterized_object_rel ationshi p;
FND L OCAL;

F rel atiyon.relating _object INrelatives THEN
RETURN ( FALSE) ;
END \F;
K= QUERY (ca <* bag_to_set
(IIQI:nI N (r elation relati ng_nhj ect
' PRODUCT_PROPERTY_DEFI NI TI ON_SCHENA. ' +
' CHARACTERI ZED_OBJECT_RELATIONSHI P. " +
' RELATED_OBJECT'))
specific_relation IN TYPEOF (ca));
REPEAT i := 1 TO HI I NDEX(X);
I F NOT acyclic_characterized object _relationship
(x[i],
relatives + relation.rel ating_object,
specific_rel ation) THEN
RETURN( FALSE) ;
END | F;
END_REPEAT;
RETURN( TRUE) ;
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END _FUNCTI ON; -- acyclic_characterized_object_relationship

(*

Argument definitions:

rel

ation: (input) the candidate char acterized_object_relationship to be checked.

relatives: (input) the set of instances of the entity data type char acterized_object that the function is
searching for in the relating_characterized_object parameter of the relation argument.

P

relfationship entity.

6.
Th
fu
Th
NG

NQ
res
fur

EX

5.2 acyclic_general_property_relationship

ction may be used to evaluate either ageneral_property_relationshig-arany of its subtypes.
e function returns TRUE if no cycle has been detected. Otherwise it-returns FALSE.

TE 1 Thealgorithm of the function is explained in annex E.2,

)
FU

TE 2 This function is not used in this schema. It is defined here because other 1SO 10303 integrg
burces and application protocols that use the general_property_relationship entity include rulesthat use
ction.

PRESS specification
NCTI ON acyclic_general property relationship

rel ation . generdal _property_rel ationshi p;

rel atives . SER [1:?] OF general property;

specific_relation :(STRING : BOCOLEAN;
| OCAL

X . SET OF general property relationship;

FND L OCAL;

F relation~relating_property INrelatives THEN
RETURN, \(FALSE) ;
FND | F;
=-QUERY (genp <* bag to_set
(USEDI N (relation.rel ating_property,

eeific_relation:  (input) the fully qualified entity name of a type of characterized_objegt_-

pacyclic_general_property_relationship function determineswhether the graph of instances of |
enrllity data type general_property that contains relation as one of its links contains a cycle. T

he
his

ted
his

' PRODUCT_PROPERTY_DEFI NI TI ON_SCHENA. '+

EN

44

" GENERAL _PROPERTY_RELATTONSHIP. © +
' RELATED_PROPERTY')) |
specific_relation I N TYPECF (genp));
REPEAT i := 1 TO HI I NDEX(X);
I F NOT acyclic_general property_relationship
(x[i],
relatives + relation.relating_property,
specific_relation) THEN
RETURN( FALSE) ;
END_| F;
END_REPEAT;
RETURN( TRUE) ;
D FUNCTION; -- acyclic_general _property_relationship
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Argument definitions:

rel

ation: (input) the candidate general_property_relationship to be checked.

relatives: (input) the set of instances of the entity data type general_property that the function is
searching for in the relating_general_property parameter of the relation argument.

SPECITIC_Telation: (input) the Talty qualified entity name of atype of general_property_reation
enfity.
6.5.3 acyclic_shape aspect_relationship

Th
US§
Th
Nd
NG
res

fun

EX

d to evaluate either ashape_aspect_relationship or any of its subtypes.
e function returns TRUE if no cycle has been detected. Otherwise itreturns FALSE.

TE 1 Thealgorithm of the function is explained in annex E.2.

")
FU

F relation{refati ng _shape _aspect IN relatives THEN
RETURN (FALSE) ;

FND | F;

K := QUERY (sa <* bag_to_set

(USEDI N (rel ation.rel ati ng_shape_aspect,

' PRODUCT_PROPERTY_DEFI NI TI ON_SCHEMA. ' +

hip

pacyclic_shape aspect_réationship function determineswhether the graph of instancesof theentity
dafatype shape_aspect that containsrelation as one of itslinks contains acycle,\Phisfunction may

be

ted

TE 2 Thisfunction is not used in this schema. It is defined here because other 1SO 10303 integrg
purces and application protocols that use the shape _aspegt, relationship entity include rules that use this
ction.

PRESS specification
NCTI ON acycl i c_shape_aspect. relationship

rel ation . shape aspect _rel ationshi p;

rel atives . SET.[Z1:?] OF shape_aspect;

specific_relation : STRING : BOOLEAN;
| OCAL

X : SET OF shape_aspect _rel ati onshi p;

END_LOCAL;

' SHAPE_ASPECT_RELATI ONSHI P. ' +

EN
(*

©

" RELATED _SHAPE _ASPECT™ ) ) |
specific_relation IN TYPEOF (sa));
REPEAT i := 1 TO HI I NDEX(x);
I F NOT acyclic_shape_aspect _relationship
(x[i],
relatives + relation.rel ating_shape_aspect,
specific_rel ation) THEN
RETURN( FALSE) ;
END | F;
END_REPEAT,;
RETURN( TRUE) ;
D FUNCTI ON; -- acyclic_shape_aspect _rel ationship

SO 2000 - All rights reserved
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Argument definitions:

rel

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

relatives: (input) the set of instances of the entity datatype shape_aspect that the function is searching
for in the relating_shape aspect parameter of the relation argument.

specific_relation: (input) thefully qualified nameof asubtypeof theshape aspect_r elationship entity.

of

p Of

6.b.4 get_shape aspects
The get_shape aspects function returns for any instance of characterized_definition-the set
ingtances of shape_aspect that refer to theinstance of char acterized_definition throughianinstancg
product_definition_shape.
NQTE Thisfunction isnot used in this schema
EXPRESS specification
*)
FUNCTI ON get _shape_aspects
( c_def _instance : characterized definitiken”) : SET OF shape_aspect|
LOCAL
pd_set : SET OF product_definition_shape :=[];
pdr_set : SET OF shape_aspect := [}
END_LOCAL
pH_set := bag to_set (QUERY(pd <* USEDI N (c_def _instance,
' PRODUCT_PROPERTY_DEFI NI TI ONASCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' )
| * PRODUCT _PROPERTY_DEFI NIXF- ON_SCHEMA. PRODUCT_DEFI NI TI ON_SHAPE' | N
TYPECF(pd)));
IF (SIZEOF (pd_set) < 1¢ THEN RETURN (pdr_set);
END | F;
( *
Return enpty-SET, if no property_definition is found.
*)
REPEAT i:= 1 to~HVI NDEX (pd_set);
pdr _set :=-pdr_set + bag_to_set (USEDI N (pd_set[i],
' PRODUCTAPROPERTY_DEFI NI TI ON_SCHENA. SHAPE_ASPECT. OF _SHAPE' ) ) ;
END_REPEAT;
RETURN ({pdr_set);
END_FUNETHON;
( *
Argument aefinitions:

c_def_instance: (input) the candidate characterized_definition to be checked.

EXPRESS specification

*

END _SCHEMA; -- product_property_definition_schema

(*

46
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The following EXPRESS declaration begins the product_property_representation_schema
identifies the necessary external references.

EXPRESS specification

*

SCHEMA product _property representati on_schens;

and

RE]

RE]

RE]

RE]

RE]

RE]

(*

NG

FERENCE FROM basic_attribute_schena
description_attribute,

get description_val ue,

get _nane_val ue,

nane_attribute);

FERENCE FROM nat eri al _property _definition_schena
property_definition_rel ationship);

FERENCE FROM product _definition_schemm
product _definition,
product _definition_rel ationship);

FERENCE FROM product _property_definiti on_schenrs
characterized definition,

general _property,

product defi nition_shape,

property_definition,

shape_aspect,

shape_aspect _rel ati onshi p);

FERENCE FROM represent ati on_schena
representation,
representation_item
representation_rel ationship;

usi ng_representations);

FERENCE FROM support (rnesource_schenma
bag to_set,

| abel ,

text);

basic_attribute schema

- 1SO 10303-41

- ~1'SO 10303- 45

- 1580 10303-41

- 1580 10303-41

- 1580 10303-43

- 180 10303-41

TE 1 The'schemas referenced above are specified in the following parts of 1SO10303:

clause 22 of this part of 1SO 10303

product_definition_schema

Tmatertat_property _defimtion schema—1SO-1030325

clause 5 of this part of 1SO 10303

product_property definition_schema clause 6 of this part of 1SO 10303

representation_schema SO 10303-43

support_resource_schema

clause 20 of this part of 1SO 10303

NOTE 2 Seeannex D for agraphical presentation of this schema using the EXPRESS-G notation.

©
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NOTE 3 A ligting of the complete EXPRESS schema specified in this part of 1SO 10303, without comments
or other explanatory text, is available from the Internet - see annex C.

NOTE 4 Thisschemaisone of the generic product description resource schemas. The relationships between

the

generic product description resource schemas are given in annex E.1.

71 I ntroduction

The subject of the product_property_representation_schema is the representation of properties.

The requirements addressed by this schema are:

—[the ability to associate a representation with a property_definition that it represents;

the

def

7.2 Fundamental concepts and assumptions

The following assumptions apply to the product_property. representation_schema:

the ability to identify arepresentation as representing a shape;

inition.

properties;

it is possible to have more than one representation of a single property;

entity data type product_definition;

any property of aproduct_definition isan identifiable concept independent of how, or even if, if
represented.

NOTE Representation’schemas are definedin other parts of SO 10303. This schema providesastructure withi
whjch these respurces can be brought together to represent the properties of a product.

7.8 Product property representation type definition: represented -
delefi nition

ability to identify relationships between the representations of shapesand to state that the identifjed
relptionships are the representations of zero, one or more instances of the entity data type produdt_-

this International Standard will include various<types of representations ranging from simple
collections of geometry to more elaborate coltections of representations of different kinds| of

a single representation may be used'to represent a property of zero, one, or many instances of the

is

n

The represented_definition type allows for the designation of a general_property, a property_-
definition, a property_definition_relationship, a shape_aspect, or ashape_aspect_relationship.

EXPRESS specification

*

TYPE represented_definition = SELECT

48

(general _property,
property _definition,
property_definition_relationship,
shape_aspect,
shape_aspect _rel ati onshi p);

© 1SO 2000 - All rights reserved
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END TYPE;, -- represented_definition

(*

74 Product property representation entity definitions

74.1 context_dependent_shape representation

A context_dependent_shape representation is the association of a shape representation_-
relationship with aproduct_definition_shape. The product_definition_shape identifies the shape

of
de

NQ
sch

paritners sharing this information.

EXIAMPLE 1 A gasket's shape depends upon whether the gasket isparticipating in an assembly relationship g

if i

EXJAMPLE 2 The position of a bolt's shape depends upon the way it is positioned in a given assembly.

EX

a product_definition as it plays the role of the reated_product_delinition in a produd
inition_relationship.

TE 1 Theroleof context_dependent_shape representation can be defined in the annotated EXPRE
emas that use or specialize this entity, or by default, in an agreement of common understanding between

isapart of an assembly, the product or products with which it is assembled.

PRESS specification

*)

ENTI TY cont ext _dependent shape_repr esent atgon;

[ epresentation_rel ation : shape_nepresentation_rel ationship;
r epresented_product _relation : produet definition_shape;
DERI VE
description . text' := get_description_value (SELF);
hane : «[(abel := get_nane_val ue (SELF);
VWHERE

EN
(*

At

VWR1 : ' PRODUCT_DEFI NI TI ON_SEHEMA. PRODUCT_DEFI NI TI ON_RELATI ONSHI P

I N TYPECF (SELF.represented product _relation.definition);
WR2 : SIZEOF (USEDI N ( SELF, ' BASI C_ATTRI BUTE_SCHENA. ' +

'“BESCRI PTI ON_ATTRI BUTE. DESCRI BED | TEM )) <= 1;
WR3 : S| ZEOF (USEDI N\ (SELF, ' BASI C_ATTRI BUTE_SCHEMA. ' +

' NAME_ATTRI BUTE. NAMED | TEM )) <= 1;

D ENTITY; -- context dependent _shape_representation

ribute definitions

reppresentation_relation: ashape representation_relationship that isassociated with the product_-

def

inition-shape.

r

resented_proauct_reration. a proauct_derinition_siape tdl [derntiies the Shape or e rel

product_definition in the context of aproduct_definition_relationship.

ed

description: the text that characterizes the context_dependent_shape_representation. The value of
the attribute need not be specified.

NOTE 2 Thisattribute is an upwardly compatible addition to context_dependent_shape representation as
specified in 1SO 10303-41:1994.

name: the label by which the context_dependent_shape _representation is known.

©
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NOTE 3 Thisattribute is an upwardly compatible addition to context_dependent_shape representation as
specified in 1SO 10303-41:1994.

Formal propositions:

WR1: The represented_product_relation shal identify the shape of a product_definition_-

rel

ationship.

WR2: Each context_dependent_shape representation shall be the described_item in at most one

d corintian attribhiita
CperTptron—attrrioute

NG

w
att

Nd

NQ
sch

7.4

An
as

TE 4 Thedescription_attribute datatypeis defined in clause 22 of this part of 1SO 10303.

R3: Eachcontext_dependent_shape representation shall bethenamed_iteminat mostonenam
ribute.

TE 5 Thename attribute datatype isdefined in clause 22 of this part of 1SO 10303.

TE 6 A template for constraining the population of the entity data types defined in the basic_attribut
ema isdescribed in Annex E.

1.2 item_identified representation_usage

item_identified_representation_usageidentifiesar epresentation_item within arepresentat
peing the element that describes a particular component-or part of the property that isdescribed by

r

resentation.

on
the

EXIAMPLE Inanapplication protocol, aninstanceof representation describesthe shapeof aproduct. One elenfent

sed
the

of fherepresentation - acurve- representsthe boundary of aholeintheproduct. Thisentity datatypemay beu
to $tate that the curve describes the hole, in the-context of the entire representation describing the shape of
prgduct.
EXPRESS specification
*)
ENTITY item.identifi ed _represent ati on_usage;

name . | abel;

jescri ption . OPTI G\IAL t ext;

definition . represented_definition;

liIsed_r epriesentation : representation;

dentified item . representation_item

VWHERE

WRL, \SELF. used_representation IN

usi ng_ represent ati ons(SELF identified_item;

E EI‘I’T; II, == ILCIIIIUCIILI IICU _I'Cyl CDCIIL G.I.IUII __uoaytc

(*

Attribute definitions

nai

me: the label by which theitem_identified_representation_usage is known.

description: the text that characterizes the item_identified_representation_usage. The value of the
attribute need not be specified.

definition: the identification of the general_property, property_definition, property_definition_-

50
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relationship, shape_aspect, or shape_aspect_relationship that is represented.

used_representation: therepresentation that describes the property or aspect of which the definition
isapart or component, and that contains the identified_item (directly or indirectly) as one of itsitems.

identified_item: the representation_item that describes the identified property or aspect of the
representation.

Formal propositions:

WR1: Therepresentation_item that isidentified shall belong to the set of items of the r epr esentation
referred to by the attribute used_representation, or shall participate in the definition of one of-theitefns.

74.3 property_definition_representation

A |property_definition_representation is an association between a propefrty_definition and a
regresentation of the property.

EXPRESS specification

*)
ENTI TY property definition_representation;

definition : represented_definition
sed_representation : representation;

DERI VE
description . text := get_desctiption_value (SELF);
hane : label := get_nane_val ue (SELF);

VWHERE

VRl : S| ZEOF (USEDI N ( SELF, ' BASI‘€ ATTRI BUTE_SCHEMA.' +

' DESCRI PTkON_ATTRI BUTE. DESCRI BED | TEM )) <= 1;
WR2 : S| ZEOF (USEDI N ( SELF, '-BASI C_ATTRI BUTE_SCHEMA. ' +

' NAVESAFTRI BUTE. NAMVED | TEM )) <= 1;

END ENTITY; -- property_defiinition_representation

(*

Atfribute definitions

definition: the identifieation of the general_property, property_definition, property_definition_-
relationship, shape-aspect, or shape _aspect_relationship that is represented.

usgd_representation: the representation of the property or aspect of the representation.

degcription: the text that characterizes the property_definition_representation. The value of the
attfibute need not be specified.

NOTE 1 Thisattributeisan upwardly compatibleadditionto property_definition_representation asspecified
in SO 10303-41:1994.

name: the label by which the property_definition_representation is known.

NOTE 2 Thisattributeisan upwardly compatibleadditiontoproperty_definition_representation asspecified
in 1SO 10303-41:1994.

Formal propositions:
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WR1: Each property_definition_representation shall be the described item in a most one
description_attribute.

NOTE 3 Thedescription_attribute datatypeisdefined in clause 22 of this part of 1SO 10303.

WR2: Each property_definition_representation shall be the named_item in at most one name_-
attribute.

NOTE 4 Thename attribute datatypeis defined in clause 22 of this part of 1SO 10303.

NQTE 5 A template for constraining the population of the entity data types defined in the basic_attribute -
schema is described in Annex E.

7.4.4 shape_definition_representation

A shape definition_representation is the association of a shape_representation’with a product_-
definition_shape or with aproperty_definition characterizing a shape_definition.

EXPRESS specification

*

ENTI TY shape_definition_representation

SUBTYPE OF (property definition_representation);

VWHERE

WR1: (' PRODUCT_PROPERTY_DEFI NI TI ON_SCHENA. PRODUCT_DEFI NI TI ON_SHAPE' | N
TYPECF ( SELF. definition))
oR
(' PRODUCT_PROPERTY_DEFI NI TI ON (SCHEMA. SHAPE_DEFI NI TION I N
TYPEOF (SELF. definition.defiqition));

WR2: ' PRODUCT_PROPERTY_REPRESENTATI ON_SCHEMA. SHAPE REPRESENTATI ON' I N
TYPEOF( SELF. used_represent dti on);

END ENTITY; -- shape_definitignrepresentation

(*

Formal propositions:

WR1: Theinherited definition attributeshall bea product_definition_shapeor a property_definition
whose definition attribute is a shape_definition.

WR2: Theinhefited used_representation attribute shall be a shape_representation.

745 shape representation

A ghape representation isatype of representation that represents a shape.

EXPRESS specification

*

ENTI TY shape_representation
SUBTYPE OF (representation);
END ENTITY; -- shape representation

(*
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7.4.6 shape representation_relationship

A shape_representation_relationship isatype of representation_relationship in which at least one
of the instances of the entity data type r epresentation is a shape_representation.

EXAMPLE Therepresentation of the shape of abolt may berelated to the representation of aposition if the bolt
isapart of an assembly.

EXPRESS specification

*

EN
Vw_l

EN

Fo

TI TY shape_representation_rel ationship
SUBTYPE OF (representation_relationship);
FRE
WR1: ' PRODUCT_PROPERTY_REPRESENTATI ON_SCHEMA. SHAPE REPRESENTATION | N
(TYPEOF( SELF\representati on_rel ati onship.rep_1) +
TYPECOF( SELF\representation_rel ati onship.rep_2));
D ENTITY; -- shape_representation_rel ationship

'mal_propositions;

7.

Th

7.5 Product property representationdunction definitions

R1: At least one of the two representations in the shape representation_relationship shall b
hpe _representation.

b.1 relatives of product_definition

e relatives of product_definitions function finds al of the instances of the product_definit

on

enfity data type that are related to one:dr’more elements of the definition_set argument. Only thpse

rel
in

EX

ptionships that are established by the subtype of the product_definition_relationship entity gi
he relation_subtype argument ‘are'considered by this function.

PRESS specification

")
FU

NCTI ON rel atives_of _product_definitions
definition set . SET OF product _definition;
rel ati on.Subtype : STRING : SET OF product_definition;

FUNCTEON | ocal _rel atives_of _product _definitions
(definition_set . SET OF product _definition;
total _definitions : SET OF product_definition;

en

©

relation subt ype STRI I\I(-‘.) - SET_CE pr oduct definition:
LOCAL
| ocal _def . SET OF product_definition :=[];
| ocal _pdr . SET OF product _definition relationship :=1];
local _total : SET OF product_definition :=[];
END_LOCAL;

REPEAT i := 1 TO HI | NDEX(definition_set);
| ocal _pdr := local _pdr +
bag to _set (USEDI N
(definition_set[i],
relation_subtype + '.RELATI NG PRODUCT DEFINITION ));
END_REPEAT,;
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RE
EN

Ar

REPEAT i := 1 TO HI I NDEX(| ocal _pdr);
| ocal _def := local _def + local _pdr[i].related product _definition;
END_REPEAT,;

I F (SI ZEOF(| ocal _def) - SIZEOF(total definitions)) = 0 THEN
RETURN (| ocal _def);
ELSE
local total := total _definitions + |ocal def;
RETURN(| ocal _def +
(1 ocal _rel atives_of _product _definitions
(local _def - total _definitions, local _total, relation_subtype))
END | F;

TURN (local relatives of product _definitions
(definition_set, definition_set, relation_subtype));

D FUNCTION, -- relatives_of product_definitions

pument definitions:

d
op

(0]

rel
rel

7.

Th

repr esentation entity datatypethat are related ta'one or more elements of the shape_rep_set argume

NQ
and
fun

EX

inition_set: (input) the set of instances of the entity data type produet’ definition upon wh
brations are performed.

tionship entity.
.2 relatives_of shape representations

e relatives of shape representations function finds al of the instances of the shap
TE Thisfunctionisnot used in thisschema. Itisdefined here because other 1SO 10303 integrated resour
application protocols that use the identifieation_assignment_relationship entity include rules that use

ction.

PRESS specification

")
FU

NCTI ON rel ati ves)of _shape_representations
(shape_representation_set : SET OF shape_representation)
SET OF shape_representation;

FUNCTI ON\Y'ocal _rel ati ves_of _shape_representati ons

(shape representation_set : SET OF shape_representation;
total reps . SET OF shape_representation) : SET OF
shape_representation;

)

ch

tion_subtype: the fully qualified name of an entity that is a sulstype of the product_definitiof_-

11%
||

Nt

ces
his

LOCAL
| ocal _shape_rep : SET OF shape_representation := [];
| ocal _srr . SET OF shape_representation_relationship :=1];
| ocal _total . SET OF shape_representation :=[];
END_LCOCAL;
REPEAT i := 1 TO HI | NDEX(shape_representation_set);
local _srr :=local _srr + QUERY (rr <* bag_to_set

(USEDI N( shape_representation_set[i],
' REPRESENTATI ON_SCHENMA. REPRESENTATI ON_RELATI ONSHI P. REP_1')) |

' PRODUCT_PROPERTY_REPRESENTATI ON_SCHENA. SHAPE_REPRESENTATI ON_RELATI ONSHI P'

IN TYPECF (rr));
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END_REPEAT,;
REPEAT i := 1 TO HI I NDEX(| ocal _srr);
| F ' PRODUCT_PROPERTY_REPRESENTATI ON_SCHEMA. ' +
' SHAPE_REPRESENTATI ON_RELATI ONSHI P' | N TYPEOF(| ocal _srr[i])
THEN
| ocal _shape rep := local _shape rep + local _srr[i].rep_2;
END | F;
END_REPEAT,;
| F SI ZECF (Il ocal _shape_rep - total _reps) = 0 THEN
RETURN (shape_representation_set);
ELSE
lgcal total = totalreps =+ |l gcal—shaperep;
RETURN( | ocal _shape_rep + (local _rel atives_of _shape_representati ons
(local _shape rep - total _reps, local total))

~

END_ | F;
END_FUNCTI ON;

RETURN (1 ocal relatives_of shape_representations

(shape_representati on_set, shape_representation_set));
END FUNCTION; -- relatives_of shape representations

Arpument definitions:

shape representation_set: (input) the set of instances of the entity data type shape representation to
beloperated on.

7.5.3 get_property_definition_representations
Theget_property_definition_representations funetion returnsfor any char acterized_definition the

setf of property_definition_representation that refer to the characterized definition through a
property _definition.

=

EXPRESS specification

*)

FUNCTI ON get _property_definiti on_representations

( c_def _instance): characterized definition )
SET OF property_definition_representation

LOCAL

pd_set £ SET OF property definition :=[];

pdr_set— SET OF property definition_representation :=[];
END~LOCAL;;

d_sety,»= bag_to_set (USEDI N (c_def instance,
" PRODUCT _PRCOPERTY_DEFI NI TI ON_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TI ON )|) ;

o

F (SIZEOF (pd_set) < 1) THEN RETURN (pdr_set).
END | F;
*

Return enpty SET, if no property definition is found.

*

REPEAT i:= 1 to H I NDEX (pd_set);

pdr_set := pdr_set + bag_to_set (USEDI N (pd_set[i],

* PRODUCT_PROPERTY_REPRESENTATI ON_SCHEMA.

PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION ) ) ;

END_REPEAT,;

RETURN ( pdr_set);

END_FUNCTI ON;

(*
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Argument definitions:

c_def_instance: (input) the candidate characterized_definition to be checked.

EXPRESS specification

*

END SCHEMA; -- product property representati on_schema

(*

Th
ne

EX

M anagement resour ces

fessary external references.

PRESS specification

il

oo B O s B

RE]

HEMA managenent _r esour ces_schens;
FERENCE FROM action_schenms;

FERENCE FROM appl i cati on_cont ext _schenm
library context);

FERENCE FROM approval _schens,;

FERENCE FROM basic_attri bute_schenm
get _role,

bbj ect _rol e,

ol e_associ ation);

FERENCE FROM certificatiof_schens;

FERENCE FROM cont r act_sscheng;

FERENCE FROM dat e_t\iire_schenms;

FERENCE FROM doetunent _schenms;

FERENCE FROM ef fectivity_schensg;

FERENCE~FROM ext ernal _reference_schemn
ext ernal’_source);

FERENCE FROM group_schens;

e following EXPRESS declaration begins the management_resources _schema andidentifies

| SO 10303-41

| SO 10303-41

| SO 10303-41
| SO 10303-41

| SO 10303-41
| SO 10303-41
| SO 10303-41
| SO 10303-41
| SO 10303-41

| SO 10303-41

| SO 10303-41

the

REFERENCE FROM per son_organi zati on_schens;

REFERENCE FROM security classification_schens;

REFERENCE FROM support _resource_schens;

(*

| SO 10303-41
| SO 10303-41
| SO 10303-41

NOTE 1 The schemas referenced above are specified in the following parts of 1SO 10303:

56

action_schema clause 10 of this part of 1SO 10303

application_context_schema clause 4 of this part of 1SO 10303

© 1SO 2000 - All rights reserved


https://standardsiso.com/api/?name=28ae6d6595d58bf51d548b8b5e30228f

approval_schema
basic_attribute schema
certification_schema
contract_schema

date time _schema

| SO 10303-41:2000(E)

clause 12 of this part of 1SO 10303
clause 22 of this part of 1SO 10303
clause 11 of this part of 1SO 10303
clause 13 of this part of 1SO 10303

clause 16 of this part of 1SO 10303

NG

NQ
0

=

NQ
wal

Th

document_schema
effectivity_schema
external_reference schema
group_schema
person_organization_schema
security_classification_schema

support_resource_schema

TE 2 Seeannex D for agraphical presentation of this schemausing the EXPRESS-G notation.

TE 3 A listing of the complete EXPRESS schema speCified in this part of 1SO 10303, without commg

clause 9 of this part of 150 10303

clause 18 of this part of 1SO 10303
clause 19 of this part of 1SO 10303
clause 17 of this part of 1SO 10303
clause 15 of this part of 1SO 10303
clause 14 of this part of SO 10303

clause 20 of this parf'of 1SO 10303

bther explanatory text, is available from the Internet - see annex C.

TE 4 This schema contains generic management resources that conform to the template in annex E.2.

 in which generic management resources are'uised is also described in annex E.2.

A1 I ntroduction

8.

T

e subj ect of the management, resour ces_schema is the association of management datawith ot

ects of product datain specific application contexts.

Fundamental concepts and assumptions

rel ationship between management type dataand other aspectsof product datai sapplication-speci
Mpnagement data may be assigned to various kinds of product data. The assignment of managem
data can be defined in a generic manner and then specialized according to each considered applicat

context.

Nts

he

ner

C.
ent
on

NOTE

In the following definitions, the expression "assigned product data' means "the product data that are

referenced by subtypesof the generic abstract supertypesof thisschema'. Useof thesegeneric constructsisdefined
inannex E.2.

8.3

Management resour ces type definition: attribute type

The attribute _type data type alows for the designation of alabel or atext that can be assigned to an
attribute of an entity.

©

SO 2000 - All rights reserved
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EXPRESS specification

*

TYPE attribute type = SELECT

(1 abel,
text);
END TYPE;, -- attribute_type
(*
8.4 M anagement resour ces entity definitions
8.4.1 action_assignment

Arlaction_assignment is an association of an action (see 10.4.1) with product data.

EXPRESS specification

*
)
ENTI TY action_assi gnnent
ABSTRACT SUPERTYPE;
nssi gned_action : action;
DERI VE
ol e . object _role := get _role (SELE);
VWHERE
WR1 : Sl ZEOF (USEDI N ( SELF, ' BASI C_ATTRI BUTE: SCHEMA. ' +
" ROLE_ASSCOCI ATION. | TEM W TH ROLE')) <= 1;
END ENTITY; -- action_assi gnnent

Attribute definitions

assigned_action: the instance of the action-entity data type that is to be associated with product data.

role: theobject_rolethat specifiesthepurpose of the association of theaction_assignment with prodpct
data.

NQTE 1 This attributeis an enhancement to the definition of action_assignment using a method the is
up\yvardly compatible with'|S© 10303-41:1994.

Formal propositions

WR1: Eachiaction_assignment shall be the item with_rolein at most one role_association.

NOTEN2 A template for constraining the population of the entity data types defined in the basic_attribute -
schema is described in Annex E.

8.4.2 action_method_assignment
Anaction_method_assignment isan association of an action_method (see 10.4.3) with product data.

EXPRESS specification

*

ENTI TY acti on_mnet hod_assi gnnment
ABSTRACT SUPERTYPE;
assigned_action_method : action_nethod;
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role . action_nethod role;
END ENTITY; -- action_method_assi gnment

(*

Attribute definitions

assigned_action_method: the instance of the action_method entity data type that is to be associated
with the product data.

role: the action method role that specifies the purpose of the association of the action method_-
assignment with product data.

NOTE The values related to this attribute can be specified in an annotated EXPRESS schema that”useg or
spdciaizesthisentity, or in an agreement of common understanding between the partners sharing thisinformation.

8.4.3 action_method_role

Arjaction_method_roledefinesarolefor anaction_method_assignment andadescription of that role.
EXIAMPLE 'Process XYZ'isan action_method. An action_method_assignment assigns the action_method
to fhe definition of aspecific mechanical part. Theaction_method_rolefor the action_method_assignment is
'Process to mill mechanical part'.

EXPRESS specification

*

ENTI TY action_method_rol e;

hane : label;
description : OPTI ONAL text;
END ENTITY; -- action_nethod_role

(*

Atfribute definitions

name: the label by which thefaction_method_roleis known.

NOTE The meaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
thig entity, or in an agreement of common understanding between the partners sharing this information.

desgcription: thetext that characterizesthe action_method_role. The value of the attribute need not{be
specified.

8.4.4 action_request_assignment

An action_request_assignment is an association of a versioned_action_request (see 10.4.14) with
product data.

EXPRESS specification

*

ENTI TY action_request _assi gnnent

ABSTRACT SUPERTYPE;

assigned_action_request : versioned_action_request;
DERI VE

rol e . oObject role := get _role (SELF);
VWHERE
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WRL : SIZEOF (USEDI N (SELF, 'BASI C ATTRI BUTE_SCHEMNA. ' +
' ROLE_ASSCCI ATION. I TEM WTH ROLE' )) <= 1;
END ENTITY; -- action_request_assi gnnent

(*

Attribute definitions

assigned_action_request: the instance of the versioned_action_request entity datatype that isto be
associated with product data.

ith product data.

Wi

NQTE 1 Thisattributeisan enhancement to the definition of action_request_assignment using amethod §hat
is upwardly compatible with 1SO 10303-41:1994

NOTE 2 The valuesrelated to this attribute can be specified in an annotated EXPRESS schema that uses$ or
specializesthisentity, or inan agreement of common understanding between the partners sharing thisinformatijon.

Fofmal propositions;

WR1: Eachaction_request_assignment shall betheitem_with_relein at most onerole_associatipn.

NOTE 3 A template for constraining the population of the entity data types defined in the basic_attribute -
schlema is described in Annex E.

8.4.5 approval_assignment

Ar approval_assignment is an association of anapproval (see 12.3.1) with product data.

EXPRESS specification

*)
ENTI TY approval _assi gnment
ABSTRACT SUPERTYPE;

nssi gned_approval :~approval ;
DERI VE

fol e ! object role := get role (SELF);
WHERE

WR1 : Sl ZEOE-(WSEDI N ( SELF, ' BASI C_ATTRI BUTE_SCHEMA. ' +
' ROLE_ASSCCI ATION. I TEM WTH ROLE' )) <= 1;
END ENTI TY;w5=- approval _assi gnment

(*

Attribdte definitions

assigned_approval: the instance of the approval entity data type that 1STo be associaied with product
data.

role: the object_role that specifies the purpose of the association of the approval_assignment with
product data.

NOTE 1 Thisattribute is an enhancement to the definition of approval_assignment using a method that is
upwardly compatible with 1SO 10303-41:1994

NOTE 2 The vauesrelated to this attribute can be specified in an annotated EXPRESS schema that uses or
specializesthisentity, or in an agreement of common understanding between the partners sharing thisinformation.
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Formal propositions:

W

R1: Each approval_assignment shall be theitem with _rolein at most onerole_association.

NOTE 3 A template for constraining the population of the entity data types defined in the basic_attribute -
schema is described in Annex E.

8.4.6 attribute classification_assignment

Anatiribuie-classication_assignment isan associan on of A chassto an At biteof an e

in
rol

EXPRESS specification

brder to characterizeit further. The meani ng of the class of the existing attribute is determined-by
e,

*

ENTITY attribute_classification_assignment

hssi gned_cl ass . group;

att ri but e_nane . label;

fol e . classification_role;
END ENTITY; -- attribute_classification_assignnent

At

ABSTRACT SUPERTYPE;

ribute definitions

asgigned_class: the group that serves as a classification.

att
an

role: the classification_role that specifies the purpose of the association of the attribut

cld

NC
Spé
8.

AT
an

ro‘

attribute of the assigned entity.

ssification_assignment with product data.

TE The values related to-this attribute can be specified in an annotated EXPRESS schema that uses
icializesthisentity, or in an agreement of common understanding between the partners sharing thisinformati

.7 attribute value assignment

attribute‘value _assignment is an association of an additional value to a string valued attributg
exigting entity. Therelationship of the additional value to the existing attribute is determined by

ribute_name: theattributefor whichtheclassificationisdefined. Theattribute_nameshall identify

11
1

or

p Of
the

e~ The entity that has the attribute for which an additional value is specified is identified

by

spectatizatons of attribute_value_assignment.

EXPRESS specification

*

ENTITY attri bute_val ue_assi gnnent

ABSTRACT SUPERTYPE;

attribute nane : |abel;

attribute value : attribute_ type;

role : attribute_value_role;
END_ENTITY; -- attribute_val ue_assi gnnent
(*
© 1SO 2000 - All rights reserved
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Attribute definitions

attribute_name: the attribute for which the additional value is defined. The attribute_name shall
identify an attribute of the assigned entity.

NOTE 1 Theidentified attribute may be defined in the entity or inherited from a supertype.

EX

ro
aSy

NOTE 2 Thevaluesrelated to this attribute can be specified in an annotated EXPRESS)Schema that useq
specializesthisentity, or in an agreement of common understanding between the partnerssharing thisinformeti

Inf

AMPLE 'name' and 'description’ are examples for the attribute_name.

e the attribute _value_role that specifies the purpose of the association of the attribute‘valu
i gnment with product data.

ormal propositions:

| PIL: Thetype of attribute value assignment.attribute value (lakel or text) shall be the same as

type of the attribute specified by attribute value _assignment.attribute_name.
8.4.8 attribute value role
Arl attribute_value_role describes the purpose of «an additional value assigned to an attribute of
entity.
EXPRESS specification
*)
ENTITY attribute_val ue_ral e;
hane : label;
description : OPTI ONAD 't ext;
END ENTITY; -- attribute_value_ role
(*
Attribute definitions
name: the label by which the attribute value roleis known.
EXIAMPLE 'Additional marketing name', 'primary value, or 'trandated' are examples for name.

8.4.9 certification_assignment

A certification_assignment is an association of a certification (see 11.3.1) with product data.

62

the

an
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EXPRESS specification

*

ENTITY certification_assi gnment
ABSTRACT SUPERTYPE;
assigned certification : certification;

DERI VE

rol e . Object role := get _role (SELF);
VWHERE

WRL : SIZEOF (USEDI N ( SELF, ' BASI C ATTRI BUTE_SCHEMA. ' +

' ROLE_ASSCCI ATION. I TEM WTH ROLE' )) <= 1;

END_ENITTY; -- certrircatron_asstgnment
(*
Attribute definitions
assigned_certification: the instance of the certification entity data type that is tobe-associated w
praduct data.

ro
pr

NG
up

Fo

e: the object_rolethat specifiesthe purpose of the association of the certification_assignment w
duct data.

TE 1 Thisattributeisan enhancement to the definition of certification_assignment using a method tha
vardly compatible with 1SO 10303-41:1994

'mal_propositions;

w

N(
sch

4.10 classification_assignment

emaisdescribed in Annex E.

A ¢lassification_assignment is\an association of a class to product data.
EXPRESS specification
*
ENTI TY cl assificati on_assi gnnent
ABSTRACT (SUPERTYPE;
hssi gned)cl ass . group;
Fol e . classification_role;
END ENTI'TY; -- classification_assignnent

(*

R1: Each certification_assignment shall be theitem with_rolein at most one role_association.

TE 2 A template for constraining the population of the entity data types defined in the basic_attributge -

ith

ith

tis

Attribute definitions

assigned_class: the group that serves as aclass.

role: the classification_role that specifies the purpose of the association of the classification_-
assignment with product data.

NOTE The values related to this attribute can be specified in an annotated EXPRESS schema that uses or
specializesthisentity, or in an agreement of common understanding between the partners sharing thisinformation.

©
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8.4.11 classification_role

A classification_role defines arole for aclassification_assignment and a description of that role.

EXPRESS specification

*

ENTITY cl assification_role;

nane : label;

description : OPTIONAL text;
END ENTITY; -- classification role
(*
Attribute definitions
name: the label by which the classification_roleis known.
degcription: the text that characterizes the classification_role. The value of-the attribute need not|be
specified.
8.4.12 contract_assignment
A gontract_assignment is an association of acontract (see.13:3.1) with product data.
EXPRESS specification
*)
ENTI TY contract _assi gnment

ABSTRACT SUPERTYPE;

nssi gned _contract : contract;
DERI VE

ol e . object-vole := get _role (SELF);
VWHERE

WR1L : SI ZEOF (USEDI N (SELF, ' BASI C_ ATTRI BUTE_SCHEMA. ' +

“ROLE_ASSCCI ATION. I TEM WTH ROLE' )) <= 1;
END ENTITY; -- contract_assi gnnent
(*
Attribute definitions
assigned_contract: the instance of the contract entity data type that is to be associated with product
data.
ith

or

rol(‘ed: the'object_role that specifies the purpose of the association of the contract_assignment w

uct data

NOTE 1 This attribute is an enhancement to the definition of contract_assignment using a method that is
upwardly compatible with SO 10303-41:1994

NOTE 2 Thevaluesrelated to this attribute can be specified in an annotated EXPRESS schema that uses or
speciaizesthisentity, or in an agreement of common understanding between the partners sharing thisinformation.

Fo

rmal propositions;

WR1: Each contract_assignment shall be theitem with _rolein at most onerole_association.
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NOTE 3 A template for constraining the population of the entity data types defined in the basic_attribute -
schema is described in Annex E.

8.4.13 date and_time_assignment
A date_and_time_assignment is an association of adate_and_time (see 16.4.4) with product data.

EXPRESS specification

*

ENTI TY date_and_ti ne_assi gnment

ABSTRACT SUPERTYPE;

hssi gned _date _and tine : date_and_tine;
fol e . date_tinme_role;
END ENTITY; -- date_and_tine_assi gnment

Attribute definitions

assigned_date_and_time: the instance of the date_and_time entity data type that is to be associated
with the product data.

role: thedate time rolethat specifiesthepurposeof theassociation'of thedate and_time assgnment
with product data.

NQTE The values related to this attribute can be specified‘h an annotated EXPRESS schema that use§ or
spdciaizesthisentity, or in an agreement of common understanding between the partners sharing thisinformation.

EXIAMPLE 'Completed on'isan exampleof rolethatimay be used to characterize thefact that the assigned_date -
and_time defines the date and time of that day when some action completed.

8.4.14 date assignment
A fate assignment is an assoeiation of a date (see 16.4.3) with product data.

EXPRESS specification

*
)

ENTI TY dat e_aSsi gnnent

ABSTRACT .SUPERTYPE;

Assi gnedhdate : date;

ol e . date_role;

END_ENTKTY; -- date_assignment

(*

Attribute definitions

assigned_date: the date that is to be associated with the product data.

role: the date_role that specifies the purpose of the association of the date_assignment with product
data.

NOTE The values related to this attribute can be specified in an annotated EXPRESS schema that uses or
specializesthisentity, or in an agreement of common understanding between the partners sharing thisinformation.
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EXAMPLE 'Creation date' isan example of rolethat may be used to characterize thefact that the assigned product
data has been created on the assigned_date.

8.4.15 document_reference

A document_referenceis an association of adocument (see 9.4.1) with product data.

EXPRESS specification

*

EN

TI TY docunent reference
ABSTRACT SUPERTYPE;
nssi gned_docunent : docunent;

sour ce . label;
DERI VE

ol e . Object role := get _role (SELF);
WHERE

WR1 : SIZEOF (USEDI N (SELF, ' BASI C ATTRI BUTE_SCHEMNA. ' +

' ROLE_ASSCCI ATION. | TEM W TH _ROLE' ) <= 1;

END_ENTI TY; -- docunent_reference
(*
Attribute definitions
assigned_document: theinstance of thedocument entity datatypethat isto be associated with prod
data.

solir ce: the label stating the origination of the assigned_document.

EX

ro
or

NG
up

NG
P

Fo

AMPLE Engineering' and 'library' are examplesof sources.

duct.

TE 1 This attribute is an enfiancement to the definition of document_reference using a method thg
vardly compatible with |SO10303-41:1994

TE 2 The values rélated to this attribute can be specified in an annotated EXPRESS schema that use;
icializesthis entity, OFn an agreement of common understanding between the partners sharing thisinformeti

'mal propositions;

w

R1: Each document_reference shall be theitem with_rolein at most onerole_association.

e: theobject_rolethat specifiesthe purpese of the association of thedocument_reference_rolewji

ict

s

b Or

NC

TE, 3 A template for constraining the population of the entity data types defined in the basic attribut

schema is described in Annex E.

8.4.16 document_usage constraint_assignment

A document_usage constraint_assignment is an association of adocument_usage constraint (see
9.4.6) with product data.
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PRESS specification

*

ENTI TY docunent _usage_constrai nt _assi gnnent
ABSTRACT SUPERTYPE;
assi gned_docunent _usage : docunent _usage_constraint;

rol e : docunent _usage_rol €;
END ENTITY; -- docunent _usage_constrai nt _assi gnnent
(*
Attribute definitions

assigned_document_usage: the instance of the document_usage constraint entity data typethaf i
asgociated with the product data.

CO

NQ
SpP§

Nd
cor
ing

roLe: thedocument_usage rolethat specifiesthe purpose of the association of the decument_usag

A.17 document_usage role

straint_assignment with product data.

ici alizes this entity, or in an agreement of common understanding between the parthers sharing thisinformati

straint. Such multiple instances can refer to the same instance-of_document_usage role or to diffey
[ances.

A |document_usage role defines a role for.a>document_usage constraint_assignment andg
description of that role.
EXPRESS specification
*
ENTI TY docunent usage_ral'e;
hane . | abel;
description : OPTI ONAL text;
END ENTITY; -- docunent_usage_role
( *
Attribute definitions
name: the label by which the document_usage role is known.
NOTE “The meaning of this attribute can be defined in the annotated EXPRESS schemas that use or special
thisenfity _or in an agreement of common understanding between the partners sharing this information

TE 1 Thevauesrelated to this attribute can be specified in an annotated EXPRESS schema that useg or

on.

TE 2 Multiple constraints can be expressed by multiple instances©f (a subtype of) document_usage -

ent

ize

EXAMPLE Examples of document_usage role.name are 'applying process constraint' and 'applying material
constraint.'

description: the text that characterizes the document_usage role. The value of the attribute need not

be

©

specified.

SO 2000 - All rights reserved
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8.4.18 effectivity_assignment

An effectivity_assignment is an association of an effectivity (see 18.3.2) with product data.

EXPRESS specification

*

ENTITY effectivity_assi gnment
ABSTRACT SUPERTYPE;

assigned effectivity : effectivity;

DERI VE

fol e . oObject role := get _role (SELF);
WHERE

WR1l : S| ZEOF (USEDI N ( SELF, ' BASI C_ATTRI BUTE_SCHEMA.' +

' ROLE_ASSCCI ATION. I TEM WTH ROLE' )) <= 1;

END ENTITY; -- effectivity_assignnent
( *
Attribute definitions
assigned_effectivity: theinstance of the effectivity entity datatypethatisto be associated with product
data.
role: the object_role that specifies the purpose of the association of the effectivity _assignment with
praduct data.
NQTE 1 This attribute is an enhancement to the definition of effectivity_assignment using a method that is
upyvardly compatible with SO 10303-41:1994
Fofmal propositions:
WR1: Each effectivity_assignment shall’ be the item with_role in at most one role_association.
NOTE 2 A template for constrainihg the population of the entity data types defined in the basic_attribute -
schlema is described in Annex E,
8.4.19 effectivity context_assignment
Arjeffectivity _context_assignment identifiesacontext for theassociation of aneffectivity _assignment
with product data.
EXPRESS specification
*)
ENTTTY effectivity_cont ext_assl gnnent

ABSTRACT SUPERTYPE;
assigned_effectivity_assignnment : effectivity_assignment;

role . effectivity context _role;

END ENTITY; -- effectivity_context_assi gnment

(*

Attribute definitions

assigned_effectivity_assignment: theinstance of the effectivity_assignment entity datatypethat isto

be

68
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role: the effectivity_context_role that specifies the purpose of the association of the effectivity_-
context_assignment with product data.

8.4.20 effectivity_context_role

An effectivity_context_roledefinesarolefor an effectivity_context_assignment and adescription of
that role.

EXPRESS specification

*

ENTITY effectivity context _role;

hane : label;
description : OPTIONAL text;
END ENTITY; -- effectivity_context_role

(*

Atfribute definitions

name: the label by which the effectivity_context_roleis known.

NOTE The meaning of this attribute can be defined in the annotated EXPRESS schemas that use or specialize
thig entity, or in an agreement of common understanding between the'partners sharing this information.

EXIAMPLE 'Manufacturing location' isan example of the name of an effectivity _context_rolethat may be used
to ¢haracterize the fact that if effectivity is assigned to product'data in the context of a particular plant, this plant
plays the role of a manufacturing location.

description: thetext that characterizesthe effectivity _context_role. Thevalue of the attribute need hot
be|specified.

8.4.21 event_occurrence’ assignment

Ar] event_occurrence_assignment is an association of an event_occurrence with product data.

EXPRESS specification

*
)

ENTI TY event oecurrence_assi gniment

ABSTRACT (SUPERTYPE;

hssi gned)event _occurrence : event_occurrence;

fol e . event _occurrence_rol e;

END ENTI'TY; -- event_occurrence_assi gnment

(*

Attribute definitions

assigned_event_occurrence: the instance of the event_occurrence entity data type that is to be
associated with product data.

role: the event_occurrence role that specifies the purpose of the associations of the event_-
occurrence_assignment with product data.
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8.4.22 event_occurrence _context_assignment

An event_occurrence_context_assignment identifies a context for the association of an event_-
occurrence_assignment with product data.

EXAMPLE Fortheevent_occurrence 'start of production’, the product for which production startsisthe context
for that event_occurrence.

EXPRESS specification

*
)

ENTI TY event _occurrence_cont ext _assi gnment

ABSTRACT SUPERTYPE;

Assi gned_event _occurrence_assi gnment : event _occurrence_assi gnnent;

fol e . event_occurrence_context’rol e;

END ENTITY; -- event_occurrence_cont ext _assi gnnent

(*

Attribute definitions

asgsigned_event_occurrence_assignment: theinstanceof theevent_occurrence assignment entity data
type that is to be associated with product data.

role: the event_occurrence _context_role that specifies the purpose of the association of the event_-
ocgurrence _context_assignment with product data.

8.4.23 external_identification_assignment

Arexternal_identification_assignment isatype of identification_assignment that is defined in the
context of an external_sour ce (see 19.4.1).

The source id shall be avalid identifier in the context of the source.

EXPRESS specification

*
)

ENTI TY external _identification_assi gnment

ABSTRACT SUPERTYPE

SUBTYPE OF~(\dentification_assignnment);

sour ce : external _source;

END _ENTI Yy ¥-- external _identification_assi gnment

(*

Attribute definitions

sour ce: the exter nal_sour ce that specifies the context in which in the source_id is defined.

8.4.24 external_referent_assignment

Anexternal_referent_assignment isanidentification of product datareferenced from outsi de sources.
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EXPRESS specification

*

ENTI TY external referent_assi gnnent
ABSTRACT SUPERTYPE;

assi gned_nane : |abel;
DERI VE

rol e . Object role := get _role (SELF);
UNI QUE

URL : assigned_nane;
VWHERE

WR1T . SITZEO- (USEDIN (SELCF, " BASTC ATTRIBUTE_SCHEVA. ™ +

" ROLE_ASSCOCI ATION. | TEM WTH ROLE' )) <= 1,

END ENTITY; -- external _referent_assi gnnment
(*
Attribute definitions
assigned_name: the label by which the external_referent_assignment is known!
NQTE 1 Themeaning of thisattribute can be defined in the annotated EX PRESS schemas that use or special
thig entity, or in an agreement of common understanding between the partnerssharing this information.

role: theobject_rolethat specifiesthe purpose of the association-0f theexternal_referent_assignm

W

NC
tha

Fo

h product data.

TE 2 Thisattributeis an enhancement to the definition of,exter nal_refer ent_assignment using a metl
L is upwardly compatible with 1SO 10303-41:1994

'mal_propositions;

UH

w
asy

N(
sch

8.4
A

EX

21: The assigned_name shall be uniquel

R1: Each external_referent_assignment shall be the item_with_role in a most one rol
jociation.

TE 3 A template for constraining the population of the entity data types defined in the basic_attribut
ema is described in Annex E.

.25 group_assignment

hroup_assighment is an association of agroup (see 17.3.1) with product data.

PRESS specification

ize

ent

hod

11%
|I

*

ENTI TY gr oup_assi gnnment
ABSTRACT SUPERTYPE;

assigned_group : group;

DERI VE

role . object_role := get_role (SELF);

WHERE

WR1 : SIZEOF (USEDI N (SELF, 'BASIC ATTRI BUTE_SCHEMA.' +
" ROLE_ASSOCI ATION. | TEM W TH RCLE')) <= 1,

END _ENTITY; -- group_assi gnnent

(*

©
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Attribute definitions

assigned_group: the instance of the group entity data type that is to be associated with product data.

role: theobject_rolethat specifiesthe purpose of the association of thegr oup_assignment with product
data.

NOTE 1 This attribute is an enhancement to the definition of group_assignment using a method that is
upwardly compatible with SO 10303-41:1994

Formal propositions:

WR1: Each group_assignment shall be the item_with_role in at most one role_associatiory:

NOTE 2 A template for constraining the population of the entity data types defined in the basic_attribute -
sctlema is described in Annex E.

8.41.26 identification_assignment

Aridentification_assignment isan association of an identification with product data. The assignment
is made within a specified role.

EXPRESS specification

*

ENTITY identification_assi gnnent
ABSTRACT SUPERTYPE;

assigned id ;@ identifier;
fol e . identification_role;
END ENTITY; -- identification_assi-gnnent

Attribute definitions

assigned_id: the identification-associated with the product data.

NQTE The meaning of ¢his attribute can be defined in the annotated EXPRESS schemas that use or specidlize
thig entity, or in an agfeerment of common understanding between the partners sharing this information.

role: the identification_role that specifies the purpose of the association of the identification -
$ignment with product data.

the

8.4.27 identification_assignment_relationship

Anidentification_assignment_relationship relatestwo instancesof theentity datatypeidentification_-
assignment and provides an identification and description of their relationship.

NOTE 1 The role of identification_assignment_relationship can be defined in the annotated EXPRESS

schemas that use or specidize this entity, or by default, in an agreement of common understanding between the
partners sharing this information.

72 © 1SO 2000 - All rights reserved


https://standardsiso.com/api/?name=28ae6d6595d58bf51d548b8b5e30228f

1 SO 10303-41: 2000(E)

NOTE 2 Relationships represented using this entity may be parent child relationship. Annotated EXPRESS
schemas that use or specialize this entity specify whether or not the relationship is directed.

NOTE 3 Thisentity, together with theidentification_assignment entity, is based on the relationship template
that is described in annex E.3.

EXPRESS specification

*

ENTITY identification_assignnent_rel ationship;

hame T T aberl,

description . OPTIONAL text;

relating identification_assignnent : identification_assignnment;

Felated_identification_assignment : identification_assignnent;
END ENTITY; -- identification_assignnent _relationship

(*

Attribute definitions

name: the label by which the identification_assignment_relationship iskhown.

description: thetext that characterizes the identification_assignment-relationship. The value of the
attfibute need not be specified.

relating_identification_assignment: one of theinstancesofidentification_assignment that isapart
of the relationship.

NOTE 4 Themeaning of this attribute can be defined iithe annotated EXPRESS schemasthat use or specialize
thig entity, or in an agreement of common understanding between the partners sharing this information.

related_identification_assignment: the ather instance of identification_assignment that is a par{ of
therelationship. If one element of the relationship is dependent upon the other, thisattribute shall bethe
dependent one.

NQTE 5 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
thig entity, or in an agreement of common understanding between the partners sharing this information.

8.4.28 identification_role

Arlidentification_role defines arole for an identification_assignment and a description of that role.

EXPRESSspecification

*)

ENTTTY tdentification_role,
name . | abel;
description : OPTI ONAL text;
END ENTITY; -- identification_role

(*

Attribute definitions

name: the label by which the identification_roleis known.

NOTE The meaning of this attribute can be defined in the annotated EXPRESS schemas that use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.
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description: the text that characterizes the identification_role. The value of the attribute need not be
specified.

8.4.29 library assignment

Alibrary_assignment isatypeof external_referent_assignment that assignsalibrary_context toan
externally referenced document.

EXPRESS specification

*
)

ENTITY |ibrary_assi gnnment

ABSTRACT SUPERTYPE

SUBTYPE OF (external referent _assignnent);

frane_of _reference : library_context;

UN QUE

UR1: frame_of reference;

END ENTITY; -- library_assi gnnment

(*

Attribute definitions

frame of _reference: thelibrary_context in which the libraryyassignment is defined.

Formal propositions;

UR1: Theframe of reference shall be unique.

8.4.30 name_assignment
A pame_assignment is an identificationof a name used to designate product data.

EXPRESS specification

*
)

ENTI TY nane_assi gnpent

ABSTRACT SUPERTYPE,

Assi gned_nane~:\1abel ;
DERI VE

ol e . object_role := get_role (SELF);
VWHERE

WR1 : SLZEOF (USEDI N ( SELF, ' BASI C_ATTRI BUTE_SCHEMA. ' +
' ROLE_ASSOCI ATION. I TEM WTH ROLE')) <= 1;
END ENTI TY; -- nane_assi gnment

(*

Attribute definitions

assigned_name: the label by which the product datais known.

role: theobj ect_r olethat specifiesthe purpose of the association of thename_assignment with product
data.

NOTE 1 Thisattributeisan enhancement to thedefinition of name_assignment using amethod that isupwardly
compatible with 1SO 10303-41:1994
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Formal propositions:

WR1: Each name_assignment shall be theitem_with_rolein at most onerole_association.

NOTE 2 A template for constraining the population of the entity data types defined in the basic_attribute -
schema is described in Annex E.

8.4.31 or ganization_assignment

An

EXPRESS specification

*
)

ENTI TY or gani zati on_assi gnnent

ABSTRACT SUPERTYPE;

nssi gned_or gani zati on : organi zati on;

ol e . organi zation_rol e;

END ENTITY; -- organization_assi gnnent

(*

Attribute definitions

assigned_organization: the instance of the organization entity data type that is to be associated with
the product data.

role: the organization_role that specifies the purpose of the association of the organization -
assignment with product data.

EXIAMPLE 'Supplier' is an example of arole that may be used to characterize the fact that the assigned product
datp has been released by the assigned_organization.

8.4.32 or ganizational_project_assignment

Ar] organizational_pr oject{ assignment is an association of an organizational _pr oject with product
data.

EXPRESS specification

ENTI TY organi zati onal _proj ect _assi gnnent

ABSTRAET. SUPERTYPE;

hsshgned_organi zati onal _project : organi zational _project;

r ole . organi zational _project _role;
) ENTTTY; -- organi zati onal _pr 0] ect _ass! gnnent

E
(*

Attribute definitions

assigned_organizational_pr oj ect: the instance of the organizational_project entity datatypethat is
to be associated with product data.

role: the organizational_project_role that specifies the purpose of the association of the
organizational _project_assignment with product data.
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8.4.33 organizational_project_role

An organizational_project_role defines a role for an organizational_project_assignment and a
description of that role.

EXPRESS specification

*

ENTI TY organi zati onal _project _role;

ane - 1l abel -
description : OPTI ONAL text;
END ENTITY; -- organizational project_role

(*

Atfribute definitions

name: the label by which the or ganizational_project_roleisknown.
degcription: the text that characterizes the or ganizational_project_role;
8.4.34 person_and_organization_assignment

A person_and_or ganization_assignment isan association of aper son_and_or ganization (see 15.4.9)
with product data.

EXPRESS specification

*
)

ENTI TY person_and_or gani zat i on_assighnment

ABSTRACT SUPERTYPE;

nssi gned_person_and_or gani zation : person_and_or gani zati on;

fol e . person_and_organi zati on_rol e;

END ENTITY; -- person_and_organi zati on_assi gnnment

(*

Attribute definitions

assigned _person_and\or ganization: theinstance of theper son_and_or ganization entity datatypethat
is o be associatedWwith the product data.

role: the person_and_organization_rolethat specifies the purpose of the association of the persomn_-
ang_organization_assignment with product data.

EXIAMPLE 'Contact person'isan exampleof arolethat may be used to characterizethefact that information aljout
the assigned product data can be obtained with contacting the mentioned person in the specified organization.

8.4.35 person_assignment
A person_assignment is the association of a person (15.4.8) with product data.

EXPRESS specification

*

ENTI TY person_assi gnnent
ABSTRACT SUPERTYPE;
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assi gned_person : person;
rol e . person_role;
END ENTI TY; -- person_assi gnnent

(*

Attribute definitions

assigned_per son: the instance of the person entity data type that is to be associated with product data.

role: the person_role that specifies the purpose of the association of the person_assignment with
pr¢duct data.

NOTE Thefunction of the per son with respect to the assignment is usually aconsequence of the functjons of the
peson within his organization.

EXIAMPLE 'Designer' and 'creator' are examplesof rolesthat may be used to characterizethefact'that the assighed
praduct data has been designed or created by the assigned_per son.

8.4.36 security_classification_assignment

AIecurity_classification_assignment isan association of asecurity elassification (see 14.3.1) with
product data.

EXPRESS specification

*
)
ENTI TY security classification_assignnment
ABSTRACT SUPERTYPE;
nssi gned_security classification <\'security classification;
DERI VE
ol e . oObject role := get _role (SELF);
WHERE
WR1 : S| ZEOF (USEDI N ( SELF, )" BASI C_ATTRI BUTE_SCHEMA. ' +
" ROLE_ASSCOCI ATION. | TEM WTH ROLE' )) <= 1;
END ENTITY; -- securityselassification_assignnment

Attribute definitions

assigned_security, classification: theinstance of the security_classification entity datatypethatisto
bejassociated with product data.

ignment with product data.

ra%e: the Bbject_role that specifies the purpose of the association of the security classification -

NOTE 1 This attribute is an enhancement to the definition of security_classification_assignment using a
method that is upwardly compatible with SO 10303-41:1994

Formal propositions;

WR1: Each security_classification_assignment shall be the item with_role in at most onerole -
association.

NOTE 2 A template for constraining the population of the entity data types defined in the basic_attribute -
schema is described in Annex E.
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8.4.37 time_assignment
A time_assignment is an association of alocal_time (see 16.4.11) with product data.

EXPRESS specification

*

ENTITY ti me_assi gnnent
ABSTRACT SUPERTYPE;

assigned tinme : local tine;
fol e : tinme_role;
END ENTITY; -- tine_assignhnment

(*

Attribute definitions

assigned_time: theinstanceof the local _timeentity datatypethat isto be associatedwith product data.

role: thetime_rolethat specifies the purpose of the association of the timetassignment with prodpct
data.

EXJAMPLE 'Start time' is an example of arole that may be used to charatterize the fact that the assigned_time
deffines the time when some action was expected to start.

8.41.38 time_interval _assignment
A fime_interval_assignment is an association of atime _interval with product data.

EXPRESS specification

*)
ENTITY time_interval _assi gnient
ABSTRACT SUPERTYPE;

assi gned_tine_intervalel™s tine_interval;
fol e . time_interval _role;
END ENTITY; -- tinme_ilnterval _assi gnnent

(*

Atfribute definitions

assigned_time interval: theinstance of thetime_interval entity datatype that isto be associated with
product data.

ro‘e: the time_interval_role that specifies the purpose of the association of the time_intervel_-
assignment with product dala

8.5 M anagement resour cesfunction definition: acyclic_identification_-
assignment_relationship

The acyclic_identification_assignment_relationship function determines whether the graph of
instances of the entity data type identification_assignment that contains relation as one of its links
contains a cycle. This function may be used to evaluate either a
identification_assignment_relationship or any of its subtypes.
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The function returns TRUE if no cycle has been detected. Otherwise it returns FALSE.
NOTE 1 Thealgorithm of the function is explained in annex E.2.

NOTE 2 Thisfunction is not used in this schema. It is defined here because other 1SO 10303 integrated
resources and application protocolsthat use theidentification_assignment_relationship entity include rules that
use this function.

EXPRESS specification

*)

FUNCTI ON acyclic_identification_assignnent _relationship

rel ation : identification_assignment_relationship;
relatives . SET [1:?] OF identification_assignment;
specific_relation : STRING : BOCOLEAN;
| OCAL
X . SET OF identification_assignnment_rel@tionshi p;
FND L OCAL;

F relation.relating_identification_assignnent INrelatives THEN
RETURN ( FALSE) ;
FND | F;
XK .= QUERY (ia <* bag to_set
(USEDIN (relation.relating_identifpcati on_assi gnnent,
" MANAGEMENT_RESOURCES_SCHEMA. ' +
" | DENTI FI CATI ON_ASSI GNVENT_RELATI ONSHI P. " +
' RELATED | DENTI FI CATI ON_ASSI GNVENT' ) ) |
specific_relation IN TYPEGR.(ia));
REPEAT i := 1 TO HI | NDEX(X);
I F NOT acyclic_identification_assitgnnent_rel ationship
(x[i],
relatives + relation.relatiuig_identification_assignnent,
specific_rel ation) THEN
RETURN( FALSE) ;
END_| F;
FND REPEAT;
RETURN( TRUE) ;
END _FUNCTI ON;, -- acyckic identification_assignment_rel ationship

(*

Arpument definitions;

reffation: (input).the candidate identification_assignment_relationship to be checked.

r elfatives.(input) the set of instances of the entity datatypeidentification_assignment that thefunct{on
is Farchi ng for intherelating_identification_assignment parameter of the relation argument.

specific_relation: (input) the fully qualified entity name of a type of identification_assignment_-
relationship entity.

EXPRESS specification

*

END SCHEMA; -- nmanhagenent resources_schema

(*
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9

Document

Thefollowing EXPRESS declaration beginsthedocument_schemaandidentifiesthenecessary external
references.

EXPRESS specification

*

SCHEMA docunent _schens,;

RE]

RE]

(*

NG

NG

Nd
0

=

NG

Thi
the
inf

EX
€xg

1 I ntroduction

FERENCE FROM product _definition_schema -- 1 SO 10303-41
pr oduct,

product _definition,

product _definition_formation);

FERENCE FROM support _resour ce_schema -- |1 SO 10303-41
bag to_set,
identifier,
| abel ,
text);
TE 1 The schemasreferenced above are specified in the following part of 1SO 10303:

product_definition_schema clause 5 of this part of 1SO 10303
support_resource_schema clause 20of this part of 1SO 10303
TE 2 Seeannex D for agraphical presentation of this schema using the EXPRESS-G notation

TE 3 A listing of the complete EXPRESS schema specified in this part of 1SO 10303, without commg
bther explanatory text, is available from the Internet - see annex C.

TE 4 This schema contains support.resources.

e subject of the document_schema isthe citations of formal standards or documentsthat are outs
domain of this International Standard. These resource constructs are used to reference additio
prmation that is refevant to the description of the product.

IAMPLE_dnternational, national, and organizational standards, catalogues, and tables of engineering data
imples of formal standards or documents.

Nts

de
nal

are

0.

D Fundamental concepts and assumptions

Product data can include citations of other information sources.

EXAMPLE Hest treatment processesdocumentation can be specified using theresource constructsthat are defined
in this schema.

80
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9.3 Document type definition: product_or_formation_or_definition

The product_or_formation_or_definition type allows for the designation of aproduct, aproduct_-
definition_formation, or a product_definition.

EXPRESS specification

*
TYPE product _or fornmation_or_definition = SELECT
product

br oduct _definition_formation,
product _definition);

END TYPE;, -- product_or _formation_or_definition
(*

9.4 Document entity definitions

9.4.1 document

A gocument identifies a collection of information.
NOTE 1 Theinformation collected need not be represented in aformiat,conforming to any EXPRESS schefna.
EXIAMPLE JPEG and HTML files are examples of document.
NQTE 2 Thispart of ISO 10303 provides several resources to describe documents and to associate them with
prqduct data. Annex F.2 provides an explanation about-how to describe documents if they are to be considered

praducts.

EXPRESS specification

*

ENTI TY docunent;

d Sdentifier;
nanme v abel ;
description ! OPTIONAL text;
ki nd . docunent _type;

| NVERSE

[ epresentation)types : SET[0:?] OF docunment _representation_type
FOR represent ed_docunent ;
END _ENTI TY;«.%- docunent

Attributedefinitions

id: theidentifier that distinguishes the document.

NOTE 3 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

NOTE 4 The context in which id is used as a discriminating characteristic can be identified in an annotated
Express schema that uses or specializes this entity, or by default, in an agreement of common understanding
between partners sharing this information.

name: the label by which the document is known.
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NOTE 5 The name may include the source of the document, e.g. ISO.

description: the text that characterizesthe document. The value of the attribute need not be specified.

kind: the document_type that specifies the sort of data that the document describes.

representation_types. the set of document_representation_type entities that specifies the way a
document is represented.

0.4

A
do

2 documment _product _assocration

locument_product_association is an association between a document and a product,hetwee
cument and a product_definition_formation, or between a document and a product™definitig

na
hN.

ing

the

—
1 1

NOTE 1 Theroleof document_product_association can be defined in the annotated EXPRESS schemas fhat
usg or specializethisentity, or by default, in an agreement of common understanding betwieen'the partners sha
thig information.
NOTE 2 Thedocument_ product_association may establish an equivalencebetween the document and
praoduct_definition_formation or between the document and the product of the document and the produd
dﬁ;nition. This equivalence will provide a document with the versioning structure found in the produg
deflinition_schema.
EXPRESS specification
*)
ENTI TY docunent _product _associ ati on;

hane : label;

description . OPTIONAL text;

el ati ng_docunment : docunent;

r el at ed_pr oduct . product,_er_formation_or_definition;
END _ENTITY; -- docunent_produet _associ ati on
(*
Attribute definitions

name: the label by which-the document_product_association is known.

degcription: thetext that characterizesthe document_product_association. The value of the attrib|
negd not be specified.

rel

NQTE’ 3 Themeaning of this attribute can be defined in the annotated EX PRESS schemas that use or special

fating_document: the instance of document that is part of the association.

ute

ize

this entity, or in an agreement of common understanding between the partners sharing this information.

related_product: the instance of product, product_definition_formation or product_definition
entity data type associated with an instance of document.

NOTE 4 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.
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9.4.3 document_relationship

A document_relationship relates two instances of the entity data type document and provides a
description of their relationship.

NOTE 1 Theroleof document_relationship can be defined in the annotated EXPRESS schemas that use or
specialize this entity, or by default, in an agreement of common understanding between the partners sharing this

information.
NG ornsntpPsStTepresen Ag-thts-entity-may-beparent-chtte+etatronship—A
schlemas that use or specidize this entity specify whether or not the relationship is directed.
NQTE 3 Thisentity, together with the document entity, is based on the relationship template that i sdescri
in gnnex E.3.
EXPRESS specification
ENTI TY documnent _rel ati onshi p;
name . | abel;
description . OPTIONAL text;
r el ati ng_docunent : document;
f el at ed_docunent . docunent;
END ENTITY; -- docunent _rel ationship
(*
Attribute definitions
name: the label by which the document_relatiorship is known.
description: thetext that characterizesthedocument_relationship. Thevalue of the attribute need
be|specified.

relating_document: one of theinstances of document that is a part of the relationship.

NG
thi

TE 4 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or special
b entity, or in an agreement/of common understanding between the partners sharing this information.

not

ize

related_document:the other instance of document that isapart of the relationship. If one element of

the

NG
thi

relationshipis-dependent upon the other, this attribute shall be the dependent one.

TE 5<Fhemeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or special
b entity; or in an agreement of common understanding between the partners sharing this information.

ize

944 document_representation_type

A document_representation_type specifies the way a document is represented.

EXPRESS specification

*

ENTI TY document _r epresentati on_type;

name . | abel;
represent ed_docunent : docunent;

END ENTITY; -- docunent_representation_type

(*

©
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Attribute definitions

name: the label by which the document_representation_typeis known.

EXAMPLE 'Digital' and 'physical’ are examples for the name.

represented_document: the document for which the kinds of representation are specified.

9.4.5 document_type

A (Iiocu ment_typeisthekind of datathat aformal standard or document may provideinformation abclut.

NQTE Theapplicablevaluesof document_type can be defined in the annotated EXPRESS schemasthat us
spdcialize this entity, or by default, in an agreement of common understanding between the partners sharing

infprmation.

EXAMPLE 1 'Materid’, 'surfacefinish', and 'heat treatment process are all pieces of data that can be descri
implicitly, by reference to other documents (such as standards documents), rather than explicitly every timet
arelused.

EXPRESS specification

*)

ENTI TY documnent _t ype;

EN
(*

At

br oduct _data_type : | abel;
D ENTITY; -- docunent_type

ribute definitions

=

p

EX|
pra

9.1

pduct_data_type: the name of the kind;of data contained in a document.

vided by a standards document-for material.

1.6 document - usage constraint

b Or
his

bed
hey

AMPLE 2 'Material description”is an example of product data type that characterizes the information

A glocument_usage._constraint identifies aspecific subject areaor aspect fromwithin adocument gnd

gy
do

NG

es the relevant-information or text that applies. The semantics of the reference can be found in
cument itself.

the

TE, 17 Thisentity could be used to identify the clause of adocument and the content or portions of the confent

in lIhat clause that are relevant.

EXPRESS specification

*

ENTI TY docunent _usage_constrai nt;

source : document ;
subj ect _el enent . label;
subj ect _el ement _val ue : text;
END ENTITY; -- docunent_usage_constrai nt
(*
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Attribute definitions

sour ce: the document in which the subject_element originates
NOTE 2 Theinverse of thisrelationship is used to define multiple elements of adocument.
subject_element: the name of an element of the source.

subject_element_value: the label that conveys a specific value of the subject_element present in the
soyree:

EXIAMPLE For references to a 'surface finish' source the subject element may be a 'Clause-2.1surfpce
imperfection' and its associated subject_element_value may be 'no visible imperfections, 'no more‘than fwo
imEerfections that are more than 0.06 inch diameter within any given square inch of surface area, or |'no
imperfections under 10 times magnification'.

9.4.7 document_with_class
A gdocument_with_classis atype of document for which a classification.is specified.

EXIAMPLE 1 A surfacefinish document may beidentified by various classes, classA, classB, and classC. Epch
clabs of surface finish specifies various alowances for imperfectionsin'the surface finish. Class A may require
no yisibleimperfections, class B may require no morethan two impesfectionsthat are more than 0.06 inch diamgter
within any given square inch of surface area, and class C may require no imperfections under 10 tifnes
magnification.

EXPRESS specification

*

ENTI TY docunent_wit h_cl ass

SUBTYPE OF (docunent);

class @ identifier;

END ENTITY; -- docunent_with class
(*

Atfribute definitions

(’1_

clgss: theidentificatian of the data classification to which the document belongs.

NOTE The meaning of this attribute can be defined in the annotated EXPRESS schemas that use or specialize
thig entity, arlinan agreement of common understanding between the partners sharing this information.

EXAMBLE 2 Thevalue of thisattribute would be‘A’, ‘B’ or ‘C’ in the previous example.

9.5 Document function definition: acyclic_document_relationship
Theacyclic_document_relationship function determines whether the graph of instances of the entity
datatypedocument that containsr elation asoneof itslinkscontainsacycle. Thisfunction may beused
to evaluate either adocument_relationship or any of its subtypes.

The function returns TRUE if no cycle has been detected. Otherwiseit returns FALSE.

NOTE 1 Thealgorithm of the function is explained in annex E.2.
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NOTE 2 This function is not used in this schema. It is defined here because other 1SO 10303 integrated
resources and application protocol sthat usethedocument_relationship entity includerulesthat usethisfunction.

EXPRESS specification

*

FUNCTI ON acycl i c_docunent _rel ati onship

(relation : docunment _rel ati onshi p;
rel atives . SET [1:?] OF docunent;
specific_relation : STRING : BOCOLEAN;
| OCAL
X . SET OF docunent _rel ationshi p;
FND L OCAL;

F relation.rel ati ng_docunent IN relatives THEN
RETURN ( FALSE) ;
FND | F;
K .= QUERY (doc <* bag_to_set
(USEDI N (relation.relating_docunent,
' DOCUMENT_SCHEMA. ' +
' DOCUVMENT_RELATI ONSHI P. " +
' RELATED_DOCUMENT' ) )
specific_relation I N TYPEOF (doc));
REPEAT i := 1 TO HI | NDEX(X);
I F NOT acyclic_docunment_rel ationship
(x[i],
relatives + relation.relating_docunent-
specific_relation) THEN
RETURN( FALSE) ;
END_| F;
FND REPEAT;
RETURN( TRUE) ;
END_FUNCTI ON; -- acyclic_docunmentrel ati onship

(*

Arpument definitions:

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

relffatives: (input) the setofinstancesof theentity datatype document for which thefunctionissearch|ng
in the relating_document parameter of the relation argument.

specific_relatien: (input) the fully qualified name of a subtype of the document_relationship entity.

EXPRESS specification

*

END SCHEMA; -- docunent _schena
(*

10 Action

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

*

SCHEMA acti on_schens,;

REFERENCE FROM basic_attri bute_schema -- 1 SO 10303-41
(description_attribute,

get description_val ue,
get _i d_val ue,

get _nane_val ue,

id attribute,

RE]

(*

NG

NG

NQ
ol

=

NG

1d

Th
sta

EX
ai

1d

Ad

nane_attribute),

FERENCE FROM support _resource_schenma -- 1S0O 10303-41
bag_to_set,
identifier,
| abel ,
text);
TE 1 The schemas referenced above are specified in the following part ofN\SO 10303:

basic_attribute schema clause 22 of this part of 180 10303
support_resource_schema clause 20 of this part'of SO 10303
TE 2 Seeannex D for agraphical presentation of this schema using the EXPRESS-G notation.

TE 3 A listing of the complete EXPRESS schema-specified in this part of SO 10303, without comme
pther explanatory text, is available from the Internet="see annex C.

TE 4 Thisschema contains support reseurces.
1 I ntroduction

e subject of the action_schema is the description of actions, the reasons for these actions, and
fus of these actions.

AMPLE Reasonsforaction include evolving user requirements, manufacturing problems and difficulties
ke when a product 15in use.

2 Fundamental concepts and assumptions

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

Nnts

the

hat

10.3 Action type definition: supported_item

Thesupported_item allowsfor thedesignation of anaction_dir ective, anaction, or anaction_method.

NOTE This specifiesthe use of an action_resource.

©
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EXPRESS specification

*

TYPE supported_item = SELECT
(action_directive,

action,
action_net hod) ;
END TYPE;, -- supported item
(*
164 Acton-entity-detnittons

10.4.1 action
Arl action isthe identification of the occurrence of an activity and a description of itsyresult.

Ar] action identifies an activity that has taken place, is taking place, or is expected to take place in the
future.

Ar action has a definition that is specified by an action_method.

NQTE 1 In particular application domains, terms such as task, process, ‘activity, operation, and event may be
syrjonyms for action.

EXJAMPLE Change, distilling, design, aprocessto drill ahole,,and atask such as training someone are examples
of gctions.

EXPRESS specification

*)
ENTI TY acti on;

name . | abel;
jescri ption : OPTI ONAL, text ;
chosen_nethod : action ‘net hod;
DERI VE
d . ident¥fier := get_id value (SELF);
VWHERE

WR1 : Sl ZEOF (USEDI N ( SELF, ' BASI C_ATTRI BUTE_SCHEMA. ' +
"I D_ATTRIBUTE. IDENTIFIED I TEM )) <= 1;
END ENTI TY; -z~action

(*

Attribute definitions

name:the label by which the action is known.

description: the text that characterizes the action. The value of the attribute need not be specified.

chosen_method: the action_method that specifies the procedure selected to carry out the action and
adescription of the results of that action.

id: theidentifier that distinguishes the action.

NOTE 2 Thisattributeisan enhancement to the definition of action using amethod that is upwardly compatible
with 1SO 10303-41:1994

88 © 1SO 2000 - All rights reserved


https://standardsiso.com/api/?name=28ae6d6595d58bf51d548b8b5e30228f

1 SO 10303-41: 2000(E)

NOTE 3 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

NOTE 4 The context in whichid is used as a discriminating characteristic can be identified in an annotated
Express schema that uses or specializes this entity, or by default, in an agreement of common understanding
between partners sharing this information.

Formal propositions;

WR1: Each action shall be theidentified itemin at most oneid_attribute.

NOTE 5 Theid_attribute datatypeis defined in clause 22 of this part of 1SO 10303.

NOTE 6 A template for constraining the population of the entity data types defined in the basichattribute -
sctlema is described in Annex E.

10.4.2 action_directive

Arl action_directive is an authoritative instrument that provides directions to achieve the specifjed
requits.

I

EXIAMPLE SO Directives Part 3 provides guidance for the devel opment of standards documents within | S§

EXPRESS specification

*)
ENTI TY action_directive;

name . | abel;

description : OPTI ONAL text;

anal ysi s . text;

Coment . text;

[ equest s . SET[1:?] OF aersioned_action_request;
END ENTITY; -- action_directive

(*

Atfribute definitions

name: the label by which the action_directive is known.

degcription: thétext that characterizes the action_directive. The value of the attribute need not|be
specified.

anplysisianinformal description of theresults of the analysisthat was carried out on the elements of the
requests set. The request sets are the ver sioned_action_requests referenced in the requests attri bL,te.

NOTE Thereasonthat different requests are satisfied by theaction_directive could be recordedin thisattribute.
comment: an informal description of any other pertinent information.

requests: aset of versioned_action_request entity data types that defines the expected results.
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10.4.3 action_method

Anaction_method isthe definition of an activity. Thisdefinitionincludesthe activity’ s objectivesand
effects.

NOTE Thisdefinition may be the basis for actions or the solution for action requests.

EXAMPLE Fortheaction whose nameattributeis'servedinner', thenameattributeof relatedinstanceof action_-
method could be 'cook by recipe' or 'purchase takeout food'.

EX

PRESS specification

)
EN

EN
(*

At

TI TY action_net hod;

nane . | abel;
description : OPTI ONAL text;
consequence : text;

bur pose . text;
D ENTITY; -- action_nethod
ribute definitions

naj

de

specified.

consequence: an informal description of the effects of the action_method.

pu
10

An
prd

NQ
o]
inf

=

NQ
des

me: the label by which the action_method is known.

bCription: the text that characterizes the action_method. The value of the attribute need not

I pose: an informal description of the ebjectives of the action_method.

4.4 action_method relationship

vides an identification and description of this relationship.

TE 1 Theroleefaction_method_relationship can be defined in the annotated EXPRESS schemas that
fpeci alize this entity, or by default, in an agreement of common understanding between the partners sharing
Drmation.

TE , 2~This entity, together with the action_method entity, is based on the relationship template thg
cribed in annex E.3.

be

action_method_relationship relates two instances of the entity data type action_method and

use
his

[ is

NOTE 3 Thisentity may be used to define a procedural relationship among constituent activities.

EXPRESS specification

*

ENTI TY action_net hod_r el ati onshi p;

name . | abel;
description : OPTIONAL text;
relating_nmethod : action_nethod,;
rel ated nmethod : action_nethod,
END ENTITY; -- action_nethod_rel ationship
(*
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Attribute definitions

name: the label by which the action_method_relationship is known.

description: thetext that characterizestheaction_method_r elationship. Thevalueof theattribute need
not be specified.

relating_method: one of the instances of action_method that is a part of the relationship.

NC‘I'I_ ATl H £ bl o ottt b 4 ba-clafi cia-tla. ot N/ OO L oot H H
L™ = TTICITCAanTiyur tunmo dattifoutT LA VC UTTTTICUTTITU T ANTNTULALTU LA T TAL OO oUTITT TGO Al USC U o JTUL |Ze

thig entity, or in an agreement of common understanding between the partners sharing this information.

rellated_method: the other instance of action_method that isa part of therelationship. If,one’element
of the relationship is dependent upon the other this attribute shall be the dependent one.

NOTE 5 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
thig entity, or in an agreement of common understanding between the partners sharing this’information.

10.4.5 action_relationship

Arlaction_relationship relatestwoinstancesof theentity datatypeaction and providesanidentificat{on
angl description of thisrelationship.

NOTE 1 Therole of action_relationship can be defined in‘the annotated EXPRESS schemas that usg or
spgcialize this entity, or by default, in an agreement of commeR’understanding between the partners sharing this
infprmation.

EXPRESS specification

*)
ENTI TY action_rel ati onshi p;

name . | abel;
jescri ption : OPTI GNAL text;
relating_action : acthon;
el ated_action : action;
END ENTITY; -- actian-relationship

(*

Attribute definitiohs

name: the label by which the action_relationship is known.

degcription: the text that characterizes the action_relationship. The value of the attribute need nol1 be
spécified.

relating_action: one of theinstances of action that is a part of the relationship.

NOTE 2 Themeaning of this attribute can be defined in the annotated EXPRESS schemasthat use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

related_action: the other instance of action that 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 3 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.
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10.4.6 action_request_solution

An action_request_solution is an association between aversioned_action_request and an action_-
method that is a potential solution for the request.

EXPRESS specification

*

ENTI TY action_request _sol uti on;

t hod action nethod;
[ equest . versioned_action_request;
DERI VE
Hescription : text := get_description_value (SELF);
name . label := get_nane_val ue (SELF);
VWHERE

EN
(*

At

WR1 : SIZEOF (USEDI N ( SELF, ' BASI C_ATTRI BUTE_SCHEMA. ' +

' DESCRI PTI ON_ATTRI BUTE. DESCRI BED_| TEM))Y <= 1;
WR2 : Sl ZEOF (USEDI N ( SELF, ' BASI C_ATTRI BUTE_SCHEMA. ' +

' NAVME_ATTRI BUTE. NAMED | TEM )) <= 1;
D ENTITY; -- action_request_solution

ribute definitions

mg

thod: the action_method that is a potential solution.

request: the ver sioned_action_request for which a solution is specified.

degcription: the text that characterizes the actionzrequest_solution.

NOTE 1 This attribute is an upwardly compatible addition to action_request_solution as specified in |
10303-41:1994.

name: the label by which the action_request_solution is known.

NOTE 2 This attribute is an-upwardly compatible addition to action_request_solution as specified in |
10303-41:1994.

Formal propositions:

w

NG

R1: Eachaction_request_solution shall bethedescribed_itemin at most onedescription_attriby

TE 3,~Thedescription_attribute datatypeis defined in clause 22 of this part of 1SO 10303.

w

SO

SO

R2~ Fach ar‘finn_rpql lpr:r_qnll ition shall bethe nampd_ifpm in at most one namp_;n‘trihl ite

NOTE 4 Thename attribute datatypeis defined in clause 22 of this part of 1SO 10303.

NOTE 5 A template for constraining the population of the entity data types defined in the basic_attribute -
schema is described in Annex E.

10.4.7 action_request_status

Anaction_request_statusisthe association of a status with an versioned_action_request.

92
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EXPRESS specification

*

ENTI TY action_request st at us;

st at us : label;
assi gned_request : versioned_action_request;

END ENTITY; -- action_request_status
(*

Attribute definitions

st

NOTE The meaning of this attribute can be defined in the annotated EXPRESS schemas that use or'special
thig entity, or in an agreement of common understanding between the partners sharing this information.

assigned_request: the versioned_action_request to which the status applies.

10.4.8 action_resource
Arlaction_resourceisathing that isidentified as being needed to carty out an action.

EXPRESS specification

tus: thelabel that provides a user interpretable designation for the level of completion of theacti

Q)

*

ENTI TY action_resource;

hane : label;
description : OPTI ONAL text;
lisage . SET [1:?] OF supported_ item
ki nd . action_resource_type;
END ENTITY; -- action_resource

(*

Atfribute definitions

name: the label by which the aetion_resour ce is known.

d
specified.

usage: a set ofisupported_itemsfor which the action_resour ceis used.

Ki

104°9—=actionresource retationship

escription: the text that Characterizes the action_resource. The value of the attribute need not

ind: thesaction_resour ce_type that specifies the sort of action_resour ce that is being used.

ize

be

An action_resour ce_relationship relates two instances of the entity data type action_resour ce and
provides an identification and description of this relationship.

NOTE 1 Theroleof action_resource _reationship canbedefined intheannotated EX PRESS schemasthat use
or specializethisentity, or by default, in an agreement of common understanding between the partners sharing this
information.

NOTE 2 This entity, together with the action_resour ce entity, is based on the relationship template that is
described in annex E.3.
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EXPRESS specification

*

ENTI TY action_resource_rel ati onshi p;

nane : label;
description . OPTIONAL text;
relating_resource : action_resource;
rel ated resource : action_resource;
END ENTITY; -- action_resource_relationship
(*
Attribute definitions

naj

de
ne

rel

NOTE 3 Themeaning of thisattribute can be defined in the annotated EX PRESS schemas that use or special

thi

rel

NOTE 4 Themeaning of thisattribute can be defined in theannotated EX PRESS schemas that use or special

thi

Ar action_resour ce_type is the identification of the kind of action_resour ce needed to carry out
action.

EXIAMPLE This entity may be-tused to specify the kind of tool needed to perform an process operation.

EXPRESS specification

10.4.10 action_resource type

me: the label by which the action_resour ce_relationship is known.

seription: the text that characterizes the action_resour ce_relationship. The valueof the attrib
bd not be specified.

fating_resour ce: one of the instances of action_resour ce that is a part of the relationship.

E entity, or in an agreement of common understanding between the partiierssharing this information.

b entity, or in an agreement of common understandingbetween the partners sharing this information.

*)

ENTI TY acti_on=resource_type;

nane : J-abel;
END ENTITYY -- action_resource_type
(*
At |;butc deflllltlul 19

ute

ize

fated_resource: the other instance of action_resource that is a part of the relationship. If ¢gne
elgment of the relationship is dependent upon the other thisattribute shall be the dependent one.

ize

an

name: the label by which the action_resource_typeis known.

10.4.11  action_status

An action_statusis the association of a status with an executed_action.

NOTE 1 Information about the dateand timemay beassociated withtheaction_statusthroughtheuseof date -
assignment, date_and_time_assignment, or time_assignment.
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EXPRESS specification

*

ENTI TY action_st at us;

st at us : label;
assigned_action : executed action;
END ENTITY; -- action_status

(*

Attribute definitions

stgtus: thelabel that provides a user interpretable designation for the level of completion of the-agtipn.

Q)

NOTE 2 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or'specialize
thig entity, or in an agreement of common understanding between the partners sharing this information.

EXIAMPLE Terms such as 'pending’, ‘completed’, or 'scheduled' are examples of status.

assigned_action: the executed_action to which the status applies.

10.4.12 directed_action

A directed_action isatype of executed_action that is governed by an action_directive.

EXJAMPLE A directed_action could be theinspection of abuilding as directed by city officials according tojthe
city building codes for earthquake safety. The action isthe inspection of the building. The directiveisissued by
city officialsguided by the city building codes. |nan application protocol, the building authority may be associgted
with an organization_assignment. The building codes'may be associated with adocument_reference.

EXPRESS specification

*

ENTI TY directed_action

SUBTYPE OF (executed_action);
i rective : action_directive;
END ENTITY; -- directed”action

(*

Attribute definitions

di

fective: the'action_directive that governs the directed_action.

10.443- executed action

Anexecuted_action isatype of action that is either completed, partially completed or just identified.
It may but need not have status information associated with it.

NOTE 1 Theroleof executed_action can be defined in the annotated EXPRESS schemasthat use or specialize
thisentity, or by default, in an agreement of common understanding between the partners sharing thisinformation.

NOTE 2 Statusinformation isassociated to executed_action through action_status.

EXAMPLE Anexecuted_action could beto 'paint the office' with astatus of 'scheduled’. Theactionis'paint the
office. The status further qualifies the action as 'planned’, 'scheduled’, or ‘completed'.
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EXPRESS specification

*

ENTI TY executed_action
SUBTYPE OF (action);
END ENTITY; -- executed_action

(*

10.4.14 versioned_action_request

A

NG

EX

ersionmed_action_Tequest specifies adesred resutt:
TE Thedesired result being identified and described may be obtai ned through one of more action.methd

PRESS specification

)
EN

EN

id:

NC
thi

NG
Ex
bet

Vel

d
no

0]

1d
1d

TI TY versioned_acti on_request;

d : identifier;

ver si on . | abel;

bur pose . text;

description : OPTIONAL text;

D ENTITY; -- versioned_action_request

theidentifier that distinguishes the ver sioned_action_r eguest.

TE 1 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or special
b entity, or in an agreement of common understanding between the partners sharing this information.

TE 2 The context in which id is used as a discriminating characteristic can be identified in an annot3

hress schema that uses or specializes this entity, or by default, in an agreement of common understand
Wween partners sharing this information.

sion: theidentification of the version of the versioned_action_request.

Fpose: an informal description of the reason for the versioned_action_request.
be specified.

5 Action function definitions

5.1 acyclic_action_method_relationship

ize

ted
ing

ber i ption: the text that Characterizesthe versioned_action_request. The value of the attribute nged

Ti

acyctic_actiom method Tetationship furctionm determimes whether the grephrof imstarces of

he

entity datatypeaction_method that containsr elation asone of itslinks containsacycle. Thisfunction
may be used to evaluate either aaction_method_relationship or any of its subtypes.

The function returns TRUE if no cycle has been detected. Otherwise it returns FALSE.

NOTE 1 Thealgorithm of the function is explained in annex E.2.

NOTE 2 Thisfunction is not used in this schema. It is defined here because other 1SO 10303 integrated
resources and application protocols that use the action_method_relationship entity include rules that use this
function.
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EXPRESS specification

*

FUNCTI ON acyclic_action_nethod_rel ati onship

(relation : action_nethod_rel ationshi p;
relatives . SET [1:?] OF action_nmethod;
specific_relation : STRING : BOOLEAN;

LOCAL

X . SET OF action_nethod_rel ati onshi p;
ND_LQCAL ;

F relation.relating nethod IN relatives THEN
RETURN ( FALSE) ;
END | F;
K := QUERY (am <* bag_to_set
(USEDI N (relation.relating_nethod,
" ACTI ON_SCHEMA. '+
" ACTI ON_METHOD RELATI ONSHI P."' +
' RELATED_METHOD ))
specific_relation IN TYPECF (an));
REPEAT i := 1 TO HI | NDEX(X);
I F NOT acyclic_action_method_rel ationship
(x[i],
relatives + relation.rel ating_mnethod,
specific_rel ation) THEN
RETURN( FALSE) ;
END | F;
FND REPEAT;
RETURN( TRUE) ;

END FUNCTI ON; -- acyclic_action_met hodsrel ati onship

(*

Arl

pument definitions:

rel

rel

fation: (input) the candidate action_method_r elationship to be checked.

fatives: (input) the set of instances of the entity datatypeaction_method that thefunctionissearch

forlin the relating_action_method parameter of the relation argument.

sp

enfity.

1d

5.2 acyclic_action_relationship

T

e acyclic action relationship function determines whether the graph of instances of the entity d

eeific_relation: (input) the fully qualified name of a subtype of the action_method_relationshi

ng

p

ata

type action that contains relation as one of its links contains a cycle. This function may be used to
evaluate either aaction_relationship or any of its subtypes.

Th

e function returns TRUE if no cycle has been detected. Otherwise it returns FALSE.

NOTE 1 Thealgorithm of the function is explained in annex E.2.

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

*

FUNCTI ON acyclic_action_rel ationship

(relation : action_rel ati onshi p;
rel atives . SET [1:?] OF action;
specific_relation : STRING : BOCOLEAN;
LOCAL
X . SET OF action_relationship;
END_LOCAL;

F relation.relating_action IN relatives THEN
RETURN ( FALSE) ;
FND | F;
K .= QUERY (actn <* bag _to_set
(USEDIN (relation.relating_action,
" ACTI ON_SCHEMA. '+
" ACTI ON_RELATI ONSHI P. "+
' RELATED ACTION)) |
specific_relation I N TYPEOF (actn));
REPEAT i := 1 TO HI | NDEX(X);
I F NOT acyclic_action_relationship
(x[i],
relatives + relation.relating_action,
specific_relation) THEN
RETURN( FALSE) ;
END_| F;
FND REPEAT;
RETURN( TRUE) ;
END FUNCTI ON;, -- acyclic_action_relationship

Arpument definitions:

relfation: (input) the candidate action™relationship to be checked.

relfatives: (input) the set of instances of the entity data type action for which the function is search|ng
in fhe relating_action parameterof the relation argument.

specific_relation: (input)the fully qualified name of a subtype of the action_relationship entity.
10.5.3 acyclic_action_resource_relationship
The acyclicyaction_resour ce_relationship function determines whether the graph of instances of fhe

enfity datatypeaction_resour cethat containsr elation asoneof itslinkscontainsacycle. Thisfunct{on
may‘be used to evaluate either a action_resour ce_relationship or any of its subtypes.

The function returns TRUE if no cycle has been detected. Otherwise it returns FALSE.
NOTE 1 Thealgorithm of the function is explained in annex E.2.

NOTE 2 This function is not used in this schema. It is defined here because other 1SO 10303 integrated
resources and application protocols that use the action_resource relationship entity include rules that use this
function.
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EXPRESS specification

*

FUNCTI ON acyclic_action_resource_relationship

END FUNCTI ON; -- acyclic_action_resource_relationship

Arpument definitions:

(relation : action_resource_rel ationship;
rel atives . SET [1:?] OF action_resource;
specific_relation : STRING : BOCOLEAN;
LOCAL
X . SET OF action_resource_rel ationship;
END_LOCAL;

F relation.relating_resource INrelatives THEN
RETURN ( FALSE) ;
FND | F;
XK .= QUERY (ar <* bag to_set
(USEDIN (relation.relating_resource,
" ACTI ON_SCHEMA. '+
" ACTI ON_RESOURCE_RELATI ONSHI P. "'+
' RELATED_RESOURCE' ) )
specific_relation IN TYPECF (ar));
REPEAT i := 1 TO HI | NDEX(X) ;
I F NOT acyclic_action_resource_relationship
(x[i],
relatives + relation.relating_resource,
specific_relation) THEN
RETURN( FALSE) ;
END_| F;
FND REPEAT;
RETURN( TRUE) ;

reliation: (input) the candidate action”resour ce_relationship to be checked.

o

P
en

EXPRESS specification

tives: (input) the set of inStances of the entity data type action_resource that the functior
ching for in the relatingaction_resource parameter of the relation argument.

eeific_relation: (input) the fully qualified name of a subtype of the action_resour ce_relations}
fity.

*

END_SCHEMA; -- action_schena

(*

11 Certification

i

S

p

The following EXPRESS declaration begins the certification_schema and identifies the necessary
externa references.

©
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EXPRESS specification

*

SCHEMA certification_schens;

REFERENCE FROM support resource_schena
(1 abel,

NG

Nd

11

Th
va

EX
for|
co
in

EX
11

Cse
11
11

A

NQ
ent

he following parts of 1SO 10303:

support_resource_schema clause 20 of this part of 1SO 10303
TE 2 Seeannex D for agraphical presentation of this schema using the EXPRESS-G notation.

TE 3 This schema contains support resources.

A I ntroduction

idates product data.

example, purchased raw material. The presence of the material certificate removes the need to test
hposition of the material; it alows the specified material composition to be accepted as fact without fur
estigation.

AMPLE 1 A materia certificate statesthe chemical composition of one or more physical pieces of mate:l

AMPLE 2 A certified supplier can supply goodsthat do not require checking.
2 Fundamental conceptsiand assumptions
rtification information can be attached to any aspect of product data.

3 Certification-entity definitions

3.1 certification

cer tificationds-documentation that asserts facts.

TE Therole of certification can be defined in the annotated EXPRESS schemas that use or specialize

EXPRESSspetification

*

ENTITY certification;

ty, or'by default, in an agreement of common understanding between the partners sharing this information.

e subj ect of the certification_schema s the definition of certifications. A certification assures and

ial,
the
her

his

nane . label;
pur pose : text;
ki nd . certification_type;
END ENTITY; -- certification
(*
100 © 1SO 2000 - All rights reserved


https://standardsiso.com/api/?name=28ae6d6595d58bf51d548b8b5e30228f

1 SO 10303-41: 2000(E)

Attribute definitions

name: the label by which the certification is known.
pur pose: an informal description of the reason why the certification is applied.

EXAMPLE A purpose for materia certification could be the fact that certain customers demand material
certification for the products that are supplied to them.

ind—thaceartification tvnathat defines tha clace of cartification that is annliad
| Re—hRe-ceHHcaH-oR—type-tha-aeHhestie-6HassS-ol-cer-HHGaH-0R-+HhaHS-appHed:

11.3.2 certification_type
A gertification_typeisthekind of certification granted.
EXAMPLE 1 Suppliersand manufacturers can be certified.

EXPRESS specification

*)
ENTITY certification_type;
description : |abel;

END ENTITY; -- certification_type

(*

Atfribute definitions

degcription: the text that characterizes the certification_type.

NOTE The meaning of this attribute can be.defined in the annotated EXPRESS schemas that use or specialize
thig entity, or in an agreement of common understanding between the partners sharing this information.

EXAMPLE 2 Thevalue of this attribute could be 'supplier' or 'manufacturer'.

EXPRESS specification

*)
END SCHEMA; -- certification_schema
(*

12  Approval

Thefellowing EXPRESS declaration beginstheappr oval _schema andidentifiesthe necessary exterpal
references.

EXPRESS specification

*

SCHEMA approval _schens;

REFERENCE FROM basic_attri bute_schema -- 1 SO 10303-41
(description_attribute,
get description_val ue,
get role,
obj ect _rol e,
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rol e_associ ation);

REFERENCE FROM date_ti me_schenmn -- 1S0O 10303-41
(date_tinme_sel ect);
REFERENCE FROM per son_organi zati on_schena -- 1 SO 10303-41
(person_organi zati on_sel ect);
REFERENCE FROM support _resource_schena -- 1S5S0 10303-41
(bag_to_set,
| abel ,

taxt) -
t =

(*
NQTE 1 The schemas referenced above are specified in the following parts of 1SO 10303:
basic_attribute schema clause 22 of this part of 1SO 10303

date time_schema clause 16 of this part of 1SO 10303
person_organization_schema  clause 15 of this part of 1S@:10303
support_resource_schema clause 20 of this part of 1SO 10303

NOTE 2 Seeannex D for agraphical presentation of this schema using the EXPRESS-G notation.

NQTE 3 A listing of the complete EXPRESS schema specified'in this part of 1SO 10303, without comments
or pther explanatory text, is available from the Internet - see anhex C.

=

NQTE 4 Thisschema contains support resources.

12.1 I ntroduction

The subject of the approval_schema iss the description of authorization data. Approval informat{on
concerns the acceptance of product data.

EXJAMPLE One version of aproduct may be approved for manufacture whilst another may still be undergding
degign.

12.2 Fundamental concepts and assumptions
Approval infermation can be attached to any aspect of product data.

12.3 Approval entity definitions

12.3.1 approval
An approval isaconfirmation of the quality of the product data that it is related to.

NOTE 1 Theroleof approval can be defined in the annotated EXPRESS schemas that use or specialize this
entity, or by default, in an agreement of common understanding between the partners sharing this information.
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EXPRESS specification

*

ENTITY approval ;
status : approval _status;

l evel : |abel;

END ENTITY; -- approval

(*

Attribute definitions

st

Q)

ey

NG

EX
Usa

tus: the label that provides a user interpretable designation for the level of completion of the agti

el: the type or level of approval in terms of its usage.
TE 2 Thisusage may beimplied rather than explicit.

IAMPLE One possible level of approval is 'released for production'; this explicitly-identifies the appro
ge. Another possible level is 'preliminary design completed’; this only implies the approved usage that

depend upon company-specific procedures.

17
An

EX

3.2 approval_date time

approval_date timeisan association between an approvaland a date, time, or date and time.

)
EN

EN
(*

At

PRESS specification

TI TY approval date_ti mne;

Hate_tine . date_tine_sel ecty

Hat ed_approval : approval;

Rl VE

ol e . object_role~= get_role (SELF);
FRE

WR1 : SIZEOF (USEDI N ( SELF, ' BASI C ATTRI BUTE_SCHEMNA. ' +
"“ROLE_ASSOCI ATI ON. | TEM W TH_ROLE' )) <= 1;
D ENTITY; -- approval_date tine

ribute definitions

dal
dal

e _time: the moement when the dated approval is given.

ed_approval: the approval with which the date or time is associated.

ed
vill

ith

or

role: the object_role that specifies the purpose of the association of the approval_date time w

ciiat oot
UULL UdLcL

NOTE 1 Thisattributeisan upwardly compatible addition to approval_date time as specified in SO 10303-

41

1994.

Formal propositions;

WR1: Each approval_date time shall betheitem with_rolein at most one role_association.

NOTE 2 A template for constraining the population of the entity data types defined in the basic_attribute -
schema is described in Annex E.
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12.3.3 approval_person_organization

An approval_person_organization is an association between an approval and a given person,

organization or person and organization.

EXPRESS specification

*

ENTI TY approval _person_organi zati on;

arcaon aroant At eA— norcon oroant 29+ 1 AN ol ~A~t -

CTooTmT__oTrgart ot T g pPeTooUTmT__oTrgariiZoat - O _ocTCctTt

hut hori zed_approval : approval ;
fol e . approval _role;
END_ENTITY; -- approval _person_organi zation

(*

Atfribute definitions

pef son_or ganization: the person or organization playing the given role.

authorized_approval: the approval that is effected by the person or organization.

role: the approval_role that specifies the purpose of the association of the approval with a persor]

organization.

12.34 approval_relationship

An
the

approval_relationship relates two instances.of the entity data type approval with adescription
i relationship.

or

of

b Or
his

NQTE 1 Therole of approval_relatjonship can be defined in the annotated EXPRESS schemas that us4
spdcialize this entity, or by default, in an agreement of common understanding between the partners sharing
infprmation.
NOTE 2 Thisentity, together-with the approval entity, is based on the relationship template that is descri
in annex E.3.
EXPRESS specification
*)
ENTI TY approval rel atl onshi p;

hane : label;

desScr'i ption . OPTI C]\IAL t ext;

felating_approval : approval;

rel ated_approval : approval;
END_ENTI TY; -- approval _relationship

(*

Attribute definitions

nal

me: the label by which the approval_relationship is known.

description: thetext that characterizes the approval_relationship. The value of the attribute need not

be

104

specified.
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relating_approval: one of the instances of approval that is a part of the relationship.

NOTE 3 Themeaning of thisattribute can be defined in the annotated EX PRESS schemasthat use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

related_approval: the other instance of approval that isapart of therelationship. If oneelement of the
relationship is dependent upon the other, this attribute shall be the dependent one.

NOTE 4 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or speciaize
thisentity _or in an agreement of common understanding between the partners sharing thisinformation

12.3.5 approval role
Arlapproval_roledefinesafunction performed by aper son_or ganization with respect to'an appr oval.

EXPRESS specification

ENTI TY approval rol e;

ol e . | abel;
DERI VE

description : text := get_description_value (SELF);
VWHERE

VRl : S| ZEOF (USEDI N (SELF, 'BASI C ATTRI BUFE_SCHEMA. ' +
' DESCRI PTI ON_ATTRI BUTE»DESCRI BED | TEM )) <= 1;
END ENTITY; -- approval _role

(*

Atfribute definitions

role: the label by which the approval_roleis known.

NOTE 1 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
thig entity, or in an agreement of common understanding between the partners sharing this information.

degcription: the text that chanacterizes the approval_role.
NOTE 2 ThisattributeiSan upwardly compatibleadditiontoapproval_roleasspecifiedin1 SO 10303-41:1994.

Fofmal proposition:

WR1: Eachapproval_role shall be the described item in at most one description_attribute.

NOTE, 3 Thedescription_attribute datatypeisdefined in clause 22 of this part of 1SO 10303.

NOTE 4 A template for constraining the population of the entity data types defined in the basic_attribute -
schema is described in Annex E.

12.3.6 approval_status
An approval_statusis the ranking that specifies the state of an approval.

EXAMPLE 'Approved' and 'disapproved' are examples of approval_status.
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EXPRESS specification

*

ENTI TY approval _st at us;
nane : | abel;
END ENTITY; -- approval _status

(*

Attribute definitions

Th
tyy

evaluate either aapproval_relationship or any of its subtypes.

Th

Nd

NQ
reg

EX

e thetabe by whiththeapprovat statusTsKrowrT.

TE The meaning of this attribute can be defined in the annotated EXPRESS schemas that use orspecial
b entity, or in an agreement of common understanding between the partners sharing this information.

4 Approval function definition: acyclic_approval_relationship

pacyclic_approval_relationship function determineswhether thegraph of-instancesof theentity d
e approval that containsrelation as one of itslinks contains acycle. ThisTunction may be useq

e function returns TRUE if no cycle has been detected. Otherwise it returns FALSE.

TE 1 Thealgorithm of the function is explained in annex E.2:

")
FU

TE 2 This function is not used in this schema. It.is defined here because other 1SO 10303 integra
burces and application protocolsthat use the approval.x elationship entity include rules that use this functi
PRESS specification
NCTI ON acyclic_approval _reltationship

rel ation : approval _rel ati onshi p;

rel atives . SER [1:?] OF approval;

specific_relation :(STRING : BOOLEAN;
| OCAL

X . SET OF approval relationship;

FND L OCAL;

F rel ati on=r'el ati ng_approval IN relatives THEN
RETURN, \(FALSE) ;
FND | F;
K : =-QUERY (app <* bag_to_set
(USEDI N (relation.rel ating_approval,
' APPROVAL_SCHEMA. ' +

ize

ata
to

ted

106

- APPROVAL_RELATTONSHI P. ™ +
' RELATED_APPROVAL'))
specific_relation I N TYPECF (app));
REPEAT i := 1 TO HI I NDEX(X);
I F NOT acyclic_approval _rel ationship
(x[i],
relatives + relation.relating_approval,
specific_relation) THEN
RETURN( FALSE) ;
END_| F;
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END_REPEAT;
RETURN( TRUE) ;

END_FUNCTI ON; -- acyclic_approval _rel ationship

(*

Argument definitions:

rel

EX

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

peific_relation: (input) the fully qualified name of a subtype of the approval_relationship entit

*

EN
( *
13

Th
ref

EX

PRESS specification
D SCHEMA; -- approval _schenma
Contract
e following EXPRESS declaration beginsthe contract_schiema and identifiesthe necessary exter

erences.

PRESS specification

")
sq

RE

(*

Nd

NG

HEMA contract _schens;

FERENCE FROM support _resource_schena -- 1SO 10303-41
bag_to_set,
identifier,

| abel ,
text);

TE 1 The schemateferenced above is specified in the following part of 1SO 10303:
Support_resource_schema clause 20 of this part of 1SO 10303

TE , 2~See annex D for agraphical presentation of this schema using the EXPRESS-G notation.

T 12 ENADRECS L fala |

N

ALk £ Ll 1ot H P B tloi b of 1 falaYale! N N
LI == 9 M\ IIDLIIIH Ul uic \.:UIII'JICLU LNAT T\LLOO oUl |cu|aapcu||w mruno |JC|.II. Ul'l LU0V, WILINTOUUL CUITITT

or other explanatory text, is available from the Internet - see annex C.

NOTE 4 Thisschema contains support resources.

13.1 I ntroduction

The subject of the contract_schema is the description of contract agreements.
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13.2 Fundamental concepts and assumptions

Contractsare binding agreements. Contract information may be attached to any aspect of a product data.

13.3 Contract entity definitions

13.3.1 contract

A

ontract is a bhinding agreement
I

NG

EX

TE Contracts may be enforceable by law.

PRESS specification

)
EN

EN

I TY contract;

hane . label;

pbur pose : text;

ki nd . contract _type;
D ENTITY; -- contract

ribute definitions

Nd
spd
inf

N(
sch

ind: the contract's type.

me: the label by which the contract is known.

I pose: an informal description of the reason for-the contract.

3.2 contract_relationship

contract_relationship relatestwo instances of the entity data type contract.

TE 1 Theroleof contract_relationship can be defined in the annotated EXPRESS schemas that usg or

icialize this entity, or by-default, in an agreement of common understanding between the partners sharing
Drmation.

TE 2 Reationships represented using this entity may be parent child relationship. Annotated EXPRE

emas thatuse or specialize this entity specify whether or not the relationship is directed.

Nd

annex E.3.

TEN3 Thisentity, together with the contract entity, is based on the rel ationship template that is describeg

his

i

n

EXPRESS specification

*

ENTI TY contract_rel ati onshi p;

id : identifier;
nane : label;
description . OPTIONAL text;
relating_contract : contract;
rel ated contract : contract;
END ENTITY; -- contract_relationship
(*
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Attribute definitions

id: theidentifier that distinguishes the contract_relationship.

NOTE 4 The contextin which id is used as a discriminating characteristic can be identified in an annotated
Express schema that uses or specializes this entity, or by default, in an agreement of common understanding
between partners sharing this information.

name: the label by which the contract_relationship is known.

description: the text that characterizes the contract_relationship. The value of the attribute negd,hot
be|specified.

relating_contract: one of the instances of contract that is a part of the relationship.

NQTE 5 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
thig entity, or in an agreement of common understanding between the partners sharing this’information.

related _contract: the other instance of contract that isapart of the relationship. If one element of the
rel ptionship is dependent upon the other, this attribute shall be the dependent one.

NQTE 6 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
thig entity, or in an agreement of common understanding between the partners sharing this information.

13.3.3 contract_type

A contract_typeisthekind of information that arvinstance of contract conveys.

EXJAMPLE A contract for an organization that issupplying goods to another organi zation could be 'fixed' or '¢ost
plus.

EXPRESS specification

*)
ENTI TY contract _type,;
description : |akel;
END_ENTITY; -- conbract_type

(*

Attribute definitions

degcription: the text that characterizes the contract_type. The value of the attribute need not|be
sptfcified.

NOTE The meaning of this attribute can be defined in the annotated EXPRESS schemas that use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

134 Contract function definition: acyclic_contract_relationship
Theacyclic_contract_relationship function determineswhether thegraph of instancesof theentity data
type contract that containsrelation as one of its links contains a cycle. Thisfunction may be used to
evaluate either a contract_relationship or any of its subtypes.

The function returns TRUE if no cycle has been detected. Otherwise it returns FALSE.
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NOTE 1 Thealgorithm of the function is explained in annex E.2.

NOTE 2 This function is not used in this schema. It is defined here because other 1SO 10303 integrated
resources and application protocolsthat use the contract_relationship entity include rules that use this function.

EXPRESS specification

*

FUNCTI ON acyclic_contract_rel ati onship

reration T contract_relatronsnip;
relatives . SET [1:?] OF contract;
specific_relation : STRING : BOOLEAN;
| OCAL
X . SET OF contract_rel ationship;
FND_LOCAL;

F relation.relating contract IN relatives THEN
RETURN ( FALSE) ;
FND | F;
XK := QUERY (cont <* bag to_set
(USEDI N (relation.relating_contract,
" CONTRACT_SCHEMA. ' +
" CONTRACT_RELATI ONSHI P. " +
' RELATED _CONTRACT' ))
specific_relation IN TYPEOF (cont));
REPEAT i := 1 TO HI | NDEX(X);
| F NOT acyclic_contract_rel ationship
(x[i],
relatives + relation.relatingcontract,
specific_rel ation) THEN
RETURN( FALSE) ;
END | F;
FND REPEAT;
RETURN( TRUE) ;
END FUNCTI ON; -- acyclic_contract _rel ationship

Arpument definitions:

relation: (input) thecandidate contract_relationship to be checked.

reliatives: (input) the set of instances of the entity datatype contract for which thefunctionissearch|ng
in the relating 'contract parameter of the relation argument.

specifie, relation: (input) the fully qualified entity name of atype of contract_relationship entity.

EXPRESS specification

*

END SCHEMA; -- contract_schema
(*
14  Security classification

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

*

SCHEMA security classification_schens;

REFERENCE FROM support resource_schena

(*

NOTE 1 The schema referenced aboveis specified in the following part of 1SO 10303:

NG

NQ
ol

=

Nd

14

Th

14

A

protection. Security classifications are assigned-by some authoritative agency. Security classificat

inf

14

14

A

pratection.

NG

EX

(1 abel,
text);

support_resource_schema clause 20 of this part of 1SO 10303
TE 2 Seeannex D for agraphical presentation of this schema using the EXPRESS-G notation.

TE 3 A listing of the complete EXPRESS schema specified in this part of 1SO 10303, - without comme
pther explanatory text, is available from the Internet - see annex C.

TE 4 This schema contains support resources.

A I ntroduction

e subj ect of thesecurity_classification_schemaisthedefinition of degreesof secrecy to be specifi

2 Fundamental concepts and assumptions
security classification is the level of confidenti@ity that is required for the purpose of product d

prmation can be attached to any aspect of<product data.
3 Security classification entity definitions

3.1 security_classification

becurity_classification.is the level of confidentiality that isrequired for the purpose of product d

PRESS specification

Nts

ed.

ata
on

ata

TE Therole'af~can be defined in the annotated EXPRESS schemas that use or specialize this entity, orf by
deffault, in anagreement of common understanding between the partners sharing thisinformation.

*

ENTI TY security classification;

nane : label;

pur pose . text;

security_level : security_classification_|level;
END ENTITY; -- security classification

(*
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Attribute definitions

name: the label by which the security_classification is known.

EXAMPLE 'National Security'isasecurity classification_role. Security classification_assignment_role assigns
the security_classification _role to a security _classification_assignment.

purpose: an informal description of the intent of the security_classification.

Se(surihl laval:- tha securityv claccification laval that enecifies thareauired dearea of securiby
e er—He Hty—ErasSsHHcatHoH—Evei—tHeat—P HEStHEeHEgHH-Ea-aegHee-Ot HY-

14.3.2 security_classification_level
A $ecurity_classification_level is acategory of security required for product data protection.
EXIAMPLE 'Confidential', 'secret', and 'top secret' are examples of security_classification-levels.

EXPRESS specification

*)
ENTI TY security_classification_|evel;

nane : | abel;

END ENTITY; -- security_classification_|level

(*

Atfribute definitions

name: the label by which the security_classification_level is known.

NOTE The meaning of this attribute can be.defined in the annotated EXPRESS schemas that use or specialize
thig entity, or in an agreement of common understanding between the partners sharing this information.

EXPRESS specification

*)
END SCHEMA; -- security classification_schema
(*

13  Persenorganization

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

EXPRESS specification

*

SCHEMA per son_or gani zati on_schens,;

REFERENCE FROM basic_attri bute_schema -- 1SS0 10303-41
(description_attribute,
get _descri ption_val ue,
get id_val ue,
get _nane_val ue,
get _role,
id attribute,
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nanme_attri bute,
obj ect _rol e,
rol e_associ ati on);

REFERENCE FROM support _resource_schena -- 1S5S0 10303-41
(bag_to_set,
identifier,
| abel ,
text);
(*
NQTE I The schemas referenced above are specitied I the folfowing parts of 150 10303
basic_attribute schema clause 22 of this part of 1SO 10303
support_resource_schema clause 20 of this part of 1SO 10303

NG

NQ
ol

=

NG
15

Th

angl organizations.

15

Pef
str
str

EX

TE 2 Seeannex D for agraphical presentation of this schema using the EXPRESS-Gnotation.

TE 3 A listing of the complete EXPRESS schema specified in this part of 1$0)10303, without comme
pther explanatory text, is available from the Internet - see annex C.

TE 4 This schema contains support resources.
1 I ntroduction

e subject of the per son_or ganization_schemaisthedescription of information that identifies peo

2 Fundamental concepts and assumptions
pple and organizations are associated ‘with product data to provide data concerning administrat

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

3 Per son or ganization type definition: person_organization_select

e person_organization_select type allows for the designation of a person, an organization g
son_and_or ganjzation.

PRESS .specification

*)
TY|

Nts

e

=2

ve

ictures and individuals who serve.as points of contact or have particular responsibility in thpse

PE-per son_or gani zati on_sel ect = SELECT

per sofn,
organi zati on,
per son_and_or gani zati on);

END TYPE; -- person_organi zati on_sel ect

(*
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154 Per son or ganization entity definitions

1541 address

Anaddressistheinformation necessary for communicating, using one or more communication methods

EXPRESS specification

*)

ENTTTY addr ess;
nternal | ocation OPTI ONAL | abel
5t reet _nunber OPTI ONAL | abel
5t reet OPTI ONAL | abel
pbost al _box OPTI ONAL | abel ;
own OPTI ONAL | abel ;
[ egi on OPTI ONAL | abel ;
bost al _code OPTI ONAL | abel
Count ry OPTI ONAL | abel ;
f acsi m | e_nunber OPTI ONAL | abel
el ephone_nunber . OPTI ONAL | abel
bl ectronic_mai |l _address : OPTI ONAL | abel
el ex_nunber . OPTI ONAL | abel ;
DERI VE
hane | abel := get_nane_val ue (SELF);
ir | identifier := get_id_val ue (SELF);
VWHERE

MWR1: EXI STS(i nternal _| ocation)
EXI STS( st reet _nunber)
EXI STS(street)
EXI STS( post al _box)
EXI STS(t own)
EXI STS(r egi on)
EXI STS( post al _code)
EXI STS(count ry)
EXI STS(f acsi m | e_nunber)
EXI STS(t el ephone_nunber)
EXI STS( el ectroni el | _addr ess)
EXI STS(t el ex_nufer) ;

END ENTI TY; addr ess

39999983893

Atfribute definitions

intler nal_location: an organi zation-defined address for internal mail delivery.

strieet .number : the number of alocation on a street.

streettheTame of astreet:

postal_box: the number of apostal box.
town: the name of atown.

region: the name of aregion.
EXAMPLE Thecountiesof Great Britain and the states of the United States of Americaare examples of regions.

postal_code: the code that is used by the country's postal service.
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country: the name of a country.

facsimile_number: the number at which facsimiles may be received.

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

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

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

naj

EX

u

=

Nd

EX

Fo

Mme: the label that specifies the name of the location identified by the addr ess.

AMPLE "White House", "Buckingham Palace","Kremlin", "World Trade Center"

. the text that specifies the uniform resource locator associated with the address;

TE Theformat of uniform resource locatorsis defined in IETF RFC 1738 [4].

IAMPLE URLsare used to identify world wide web sites, file transfer protoco(FTP) servers, etc.

'mal_propositions;

w

Nd

isdescribed in Annex E.

R1: At least one of the attributes shall have a value.

TE A templatefor constraining the popul ation of the entitydatatypesdefinedinthebasic_attribute sche

13.4.2 or ganization
Ar] organization is an administrative strlcture.
EXPRESS specification
*)
ENTI TY or gani zati on;
d . QPTIFONAL identifier;
hane ~habel ;
descri pti ong-OPTI ONAL t ext;
END_ENTI TY; &-organi zation
(*
Attributedefinitions
|d thatdantifiaor that Lok oy o ol tha oraoaanioat A Tl ol £ o ot by o At Ibhao 1
L LTTCTUTTIUNTTON UhIcl UI.DUIIUUIJICD arc Ul UG.IIILG.LIUII. TTICVAUCT U LTMMMo ALLNMTVULCT TICTU TTUU UCQ}JC\JIII

ma

NOTE Thecontextinwhichidisused asadiscriminating characteristic can beidentified in an annotated Express
schema that uses or specializes this entity, or by default, in an agreement of common understanding between
partners sharing this information.

name: the label by which the organization is known.

description: thetext that characterizestheor ganization. Theval ueof theattribute need not be specified.
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154.3 organization_relationship

An organization_relationship relates two instances of the entity data type organization with a
description of their relationship.

EXAMPLE Each department of an enterprise, and the enterprise itself, may be regarded asindividual
organizations. Thefact that the departments are a part of the whole enterprise may be represented using thisentity.

NOTE 1 Theroleof organization_relationship can be defined in the annotated EX PRESS schemas that use or

$ IG:ILCthIDClItIty, Ul by defqu:t, ;II CIII(].JICClIICl It Uf CUNmmoIrT ui |du$m IUI;IIU bavvmlthc |J6|Itl IClDOlL\IGI;IIU hIS
infprmation.
NQTE 2 Relationships represented using this entity may be parent child relationship. Annotated EXPRESS
schlemas that use or specidize this entity specify whether or not the relationship is directed.
NQTE 3 Thisentity, together with the or ganization entity, isbased on therel ationship template that is described
in gnnex E.3.
EXPRESS specification
") N N
ENTI TY or gani zati on_rel ati onshi p;
name . | abel;
jescri ption : OPTIONAL text;
el ati ng_organi zation : organization;
el at ed_organi zation : organization;
END _ENTITY; -- organi zation_relationship
(*
Attribute definitions
name: the label by which the organization_relationship is known.
description: thetext that characterizes the organization_relationship. The value of the attribute nged
nof be specified.
relating_or ganization;-one of the instances of or ganization that is a part of the relationship.
NQTE 4 Themeaningof thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
thig entity, or in ab/agreement of common understanding between the partners sharing this information.

ated_organization: the other instance of organization that is a part of the relationship. If one
ent of the relationship is dependent upon the other, this attribute shall be the dependent one.

this entity, or in an agreement of common understanding between the partners sharing this information.

15.4.4 organization_role

ize

An organization_role defines arole for an organization_assignment and a description of that role.

116
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EXPRESS specification

*

ENTI TY organi zati on_rol e;

name . | abel;
DERI VE

description : text := get_description_value (SELF);
VWHERE

WR1L : SIZEOF (USEDI N (SELF, 'BASIC ATTRI BUTE_SCHEMA.' +
' DESCRI PTI ON_ATTRI BUTE. DESCRI BED | TEM )) <= 1;
END ENTITY; -- organization_role

(*

Atfribute definitions

name: the label by which the or ganization_roleis known.

NOTE 1 Themeaning of thisattribute can be defined in the annotated EXPRESS schemiasthat use or specialize
thig entity, or in an agreement of common understanding between the partners sharing this information.

degcription: the text that characterizes the or ganization_role. The value.of the attribute need not{be
spéecified.

NOTE 2 Thisattribute is an upwardly compatible addition to organiZzation_role as specified in 1SO 10303-
411994,

Formal propositions:

WR1: Each organization_role shall be the described_item in at most one description_attribute.
NQTE 3 Thedescription_attribute datatypeis defined in clause 22 of this part of 1SO 10303.

NQTE 4 A template for constraining the'population of the entity data types defined in the basic_attribute -
schema is described in Annex E.

13.4.5 organizational _address

Ar] organizational_addressis an address for one or more organizations.

EXPRESS specification

*
)
ENTI TY{or gani zat i onal _addr ess
SUBTYPE OF (address);
pbrgani zations : SET [1:?] OF organi zation;
description . OPTIONAL text;
END _ENTITY; -- organi zational _address

(*

Attribute definitions

organizations: the organizations |located at the addr ess.

description: thetext that characterizesthe or ganizational_addr ess. The value of the attribute need not
be specified.
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15.4.6 organizational project

An organizational_project is a project for which one or more organization entity data types are
responsible.

EXPRESS specification

*

ENTI TY organi zati onal _proj ect;

ane - lahel:
descri ption . OPTIONAL text;
[ esponsi bl e_organi zations : SET[1:?] OF organization;
DERI VE
d . identifier := get_id _value (SELF);
VWHERE

VRl : S| ZEOF (USEDI N ( SELF, 'BASI C ATTRI BUTE_SCHEMA. ' +
"I D_ATTRI BUTE. | DENTI FIED_I TEM )) <= 1,
END _ENTITY; -- organi zational _project

(*

Atfribute definitions

name: the label by which the or ganizational _pr oject is known.

degcription: thetext that characterizesthe or ganizational , proj ect. The value of the attribute need pot
be|specified.

regponsible_organizations: the or ganization entity-data types indicating who has project oversigt.
id:|theidentifier that distinguishes the or ganizational _proj ect.

NQTE 1 Thisattributeisanupwardly compatibleadditionto or ganizational _pr oj ect asspecifiedin | SO 10303-
411994,

NOTE 2 The context in whichridhi's used as a discriminating characteristic can be identified in an annotgted
Express schema that uses or specializes this entity, or by default, in an agreement of common understanding
between partners sharing thisinformation.

Formal propositions:

WR1: Each.organizational project shall betheidentified itemin at most oneid_attribute.

NQTE , 8~Theid_attribute data type is defined in clause 22 of this part of SO 10303.

NC T= Y| A —tonmanlatafor canctrarnina-thoanonrlaticon-of-thaocatib v data tvanoa daofinad 1 tha hacie At ey ot
= 7% O PO ConsStam i gt poparatrornTOrtric Tttty - tora ty PSS Ot oic oot oot

schema is described in Annex E.

154.7 organizational _project_relationship

Anorganizational_project_relationship relatestwo instances of theentity datatypeor ganizational _-
project with an identification and description of their relationship.

NOTE 1 Theroleof organizational project_relationship can be defined inthe annotated EXPRESS schemas

that use or specialize this entity, or by default, in an agreement of common understanding between the partners
sharing thisinformation.
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NOTE 2 Relationships represented using this entity may be parent child relationship. Annotated EXPRESS
schemas that use or specialize this entity specify whether or not the relationship is directed.

NOTE 3 Thisentity, together with the organizational _pr oject entity, is based on the relationship template that
is described in annex E.3.

EXPRESS specification

*)

ENTI TY organi zati onal _project _relationship;

hane : label;
descri ption . OPTIONAL text;
[ el ati ng_organi zational _project : organi zational _project;
el at ed_organi zati onal _project : organizational project;
END _ENTITY; -- organi zational _project_relationship
(*
Attribute definitions

name: the label by which the or ganizational_project_relationship isknown.

degcription: the text that characterizes the organizational_pr@ject_relationship. The value of

att

ibute need not be specified.

reffating_organizational_project: one of the instances of. or ganizational_pr oj ect that is a part of

rel

bt onship.

NOTE 4 Themeaning of thisattribute can be definedin the annotated EXPRESS schemasthat use or special

thi

5 entity, or in an agreement of common understanding between the partners sharing this information.

relfated_organizational _project: the other instance of organizational_project that is a part of

rel

ptionship. If one element of the relationship is dependent up on the other, this attribute shall be

dependent one.

NOTE 5 Themeaning of thi§attribute can be defined in the annotated EXPRESS schemasthat use or special

thi

b entity, or in an agreementjof common understanding between the partners sharing this information.

14.8  person

A

ber son is@an‘individual human being.

EXPRESS specification

*

the

the

ize

the
the

ize

ENTI TY person;

id : identifier;
| ast _nane . OPTI ONAL | abel ;
first_nane . OPTI ONAL | abel ;

m ddl e_names : OPTIONAL LIST [1:?] OF | abel;
prefix_titles : OPTIONAL LIST [1:?] OF | abel;
suffix titles : OPTIONAL LIST [1:?] OF |abel;

VWHERE
WR1: EXI STS(I ast_nanme) OR EXI STS(first_nane);
END ENTITY; -- person
(*
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Attribute definitions

id:

theidentifier that distinguishes the person.

NOTE 1 Theidentification of aperson isusually context dependent.

NOTE 2 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

E

MPI E IntheUSA aperson'sid would be his or her social security number whereasin the United Kingd

itv

Nd
Ex
bet]

lag

fir

mi

pr
or

suf

ould be his or her national insurance number.

TE 3 The context in which id is used as a discriminating characteristic can be identified in an annots
hress schema that uses or specializes this entity, or by default, in an agreement of common, understand
Wween partners sharing this information.

t_name: the person's surname.
st_name: the first element of the person'slist of forenames.
ddle_names: the person's other forenames, if there are any.

efix_titles: the text that specifies the person's social or preféssional standing and appear before
her names.

fix_titles: thetext that specifies the person's socialhor professional standing and appear after hig

ted
ing

his

or

her names.
Formal propositions:
WR1: Either the last name, first name orthe last and first name shall be defined.
13.4.9 person_and_erganization
A person_and_organization IS a person in an organization.
EXPRESS specificatron
*)
ENTI TY pefson_and_or gani zati on;
he_person . person;
he¢ af'gani zati on : organi zati on;
DERINVE
: = — — =)

description . text := get_description_value (SELF);
VWHERE

WRL : SIZEOF (USEDI N (SELF, 'BASI C ATTRI BUTE_SCHEMNA. ' +

" NAVE_ATTRI BUTE. NAMED | TEM )) <= 1;
WR2 : S| ZEOF (USEDI N (SELF, 'BASI C ATTRI BUTE_SCHEMNA. ' +
" DESCRI PTI ON_ATTRI BUTE. DESCRI BED | TEM )) <= 1;

END _ENTITY; -- person_and_organi zation
(*
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Attribute definitions

the_person: theinstance of the per son entity datatype who isrelated to an instance of or ganization.

the_organization: theinstance of the organization entity data type to which the instance of person is
related.

name: the label by which the per son_and_organization is known.

degcription: the text that characterizes the per son_and_or ganization.

NOTE 2 Thisattributeisan upwardly compatible addition to person_and_organization-as’specified in 1ISO
10303-41:1994.

Formal propositions:

WR1: Each person_and_organization shall be the described_item-in at most one descriptiof_-
attribute.

NOTE 3 Thedescription_attribute datatypeisdefined in clause 22 of this part of 1SO 10303.
WR2: Each person_and_organization shall be the namied itemin at most one name_attribute.
NOTE 4 Thename attribute datatypeis defined inclause 22 of this part of 1SO 10303.

NOTE 5 A template for constraining the population of the entity data types defined in the basic_attribute -
sctlema is described in Annex E.

19410 person_and_organization_role

A person_and_organization_role defines arole for a person_and_organization_assignment and a
description of that role.

EXIAMPLE Therole'ef)aperson could be 'buyer' in the context of the or ganization where he/she works and it
codld be ‘customer)inthe context of the or ganization from which he/she purchases goods.

EXPRESS Specification

*)

ENTIPY person and organi zati on rol e;

name . | abel;
DERI VE

description : text := get_description_value (SELF);
VWHERE

WRL : SIZEOF (USEDI N (SELF, 'BASIC ATTRI BUTE_SCHEMA.' +
' DESCRI PTI ON_ATTRI BUTE. DESCRI BED_| TEM )) <= 1;
END _ENTITY; -- person_and_organization_role

(*
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Attribute definitions

name: the label by which the per son_and_organization_roleis known.

NOTE 1 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

description: the text that characterizes the per son_and_or ganization_role.

ize

NQIE—2_Thisattributeisan ||p\Al:\rd|\J/ anrr_\:ﬂ'i ble addition to per mn_nnd_nr gnni7:\1‘inn_r oleas er_\nr*ifinrl in
1SO 10303-41:1994.
Formal propositions:
WR1: Each person_and_organization_role shall be the described_item in at most arie description_-
attribute.
NOTE 3 Thedescription_attribute datatypeisdefined in clause 22 of this part of SO 10303.
NQTE 4 A template for constraining the population of the entity data typesdefined in the basic_attribute -
schlema is described in Annex E.
13.4.11 person_role
A person_role defines arole for aperson_assignment-and a description of that role.
EXPRESS specification
*)
ENTI TY person_rol e;

name . | abel;
DERI VE

Hescription : text := get.description_value (SELF);
WHERE

WR1L : S| ZEOF (USEDIN\(/SELF, ' BASI C_ATTRI BUTE_SCHEMA.' +

' DESCRI PTI ON_ATTRI BUTE. DESCRIBED | TEM )) <= 1;

END ENTITY; -- persoh role
( *
Attribute definitions
name: thefabbel by which the person_roleis known.
NOTE; 1 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or special
thiSEntity, or i am agregment of COmImon Understanding betwee the partners sharmng this mformation.

description: the text that characterizes the person_role.

NOTE 2 Thisattributeisan upwardly compatible addition to person_role as specified in 1SO 10303-41:1994.

Formal propositions:

WR1: Each person_role shall bethe described_item in at most one description_attribute.

NOTE 3 Thedescription_attribute datatypeisdefined in clause 22 of this part of 1SO 10303.

122
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NOTE 4 A template for constraining the population of the entity data types defined in the basic_attribute -
schema is described in Annex E.

15.4.12 personal_address

A personal_addressis an address for one or more persons.

EXPRESS specification

)
EN

EN
(*

At

TI TY personal address

SUBTYPE OF (address);

pbeopl e . SET [1:?] OF person;
description : OPTIONAL text;

D ENTITY; -- personal _address

ribute definitions

pe
de

pple: the people who reside at the addr ess.

bCription: the text that characterizes the personal _address{The value of the attribute need not

specified.

15
15

Th

5 Per son organization function definitions

5.1 acyclic_organization_relationship

dafatype or ganization that contains retation as one of itslinks containsacycle. Thisfunction may

US§
Th
Nd
NG
reg

fun

EX

d to evaluate either a or ganization”relationship or any of its subtypes.

e function returns TRUE if'no cycle has been detected. Otherwise it returns FALSE.

TE 1 Theagorithmof-the function isexplained in annex E.2.

TE 2 This function is not used in this schema. It is defined here because other 1SO 10303 integrg
purces and application protocols that use the organization_relationship entity include rules that use

ction.

PRESS specification

*

be

pacyclic_organization_relationship function determineswhether thegraph of instancesof theentity

be

ted
his

FUNCTI ON acyclic orgam zation_rel ationship

©

(relation organi zati on_rel ati onshi p;
rel atives : SET [1:?] OF organi zation;
specific_relation : STRING : BOOLEAN;
LOCAL
X . SET OF organi zati on_rel ati onshi p;
END_LOCAL;

IF relation.relating organization INrelatives THEN
RETURN ( FALSE) ;
END | F;
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END FUNCTI ON; -- acyclic_organization_relationship

X = QUERY (org <* bag_to_set
(USEDI N (relation.rel ating_organi zati on,
' PERSON_ORGANI ZATI ON_SCHENA. ' +
' ORGANI ZATI ON_RELATI ONSHI P. * +
' RELATED_ORGANI ZATION )) |
specific_relation IN TYPEOF (org));
REPEAT i := 1 TO HI I NDEX(X);
I F NOT acyclic_organization_relationship
(x[i],
relatives + relation.relating_organi zation,
specific_rel ation) THEN
\ -

END | F: "
END_REPEAT;
RETURN( TRUE) ;

jument definitions:

o

B

Theacyclic_organizational _project_relationghip’function determineswhether the graph of instan

This function may be used to evaluate either a organizational _project_relationship or any of
sulptypes.

The function returns TRUE if no_Cycle has been detected. Otherwiseit returns FALSE.
NQTE 1 Theagorithm of thefunction is explained in annex E.2.

NOTE 2 This functienis not used in this schema. It is defined here because other 1SO 10303 integrg
respurces and application protocol sthat use the or ganizational _project_relationship entity includerulesthat

thi

EXPRESS spécification

13.5.2 acyclic_organizational project: relationship

fation: (input) the candidate or ganization_relationship to be checked.,

tives: (input) the set of instances of the entity data type organization for which the functior
ching in the relating_or ganization attribute of the relation argiment.

peific_relation: (input) thefully qualified name of asubtypeof theor ganization_relationship ent

he entity datatype or ganizational _pr ojectthat containsr elation asone of itslinks containsa cyq

5 function.

S

bes
le.
its

ted
Lise

*)
FUNSH-ON—aeyreH-ec—organtzationral—profect—+elatienrship
(relation B : organi zational _project_rel ati onshi p;
rel atives : SET [1:?] OF organizational _project;
specific_relation : STRING : BOOLEAN;
LOCAL
X . SET OF organi zati onal _project_rel ationshi p;
END_LOCAL;
IF relation.rel ati ng_organi zati onal _project INrelatives THEN
RETURN ( FALSE) ;
END_| F;
X := QUERY (op <* bag_to_set
(USEDI N (rel ation.rel ating_organi zati onal _proj ect,
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' PERSON_ORGANI ZATI ON_SCHEMA. ' +
' ORGANI ZATI ONAL_PRQJIECT_RELATI ONSHI P. '+
' RELATED_ORGANI ZATI ONAL_PRQIECT' )) |
specific_relation I N TYPEOF (op));
REPEAT i := 1 TO HI I NDEX(x);
| F NOT acyclic_organi zational project_relationship
(x[i],
relatives + relation.relating _organi zati onal project,
specific_rel ation) THEN
RETURN( FALSE) ;
END | F;
ENDREPEAT:
RETURN( TRUE) ;
END FUNCTI ON; -- acyclic_organi zational project_relationship
(*

Arpument definitions:

relation: (input) the candidate organizational _project_relationship to be chetked.

relrrtives: (input) the set of instances of the entity data type organizational project for which the
function is searching in the relating_organizational _project attribute‘ef the relation argument.

specific_relation:  (input) the fully qualified entity name of @ type of organizational projeq_-
relationship entity.

EXPRESS specification

*

END SCHEMA; -- person_organi zati on_schenma
(*
14 Datetime

Thefollowing EXPRESSdeclaration beginsthedate_time_schemaandidentifiesthenecessary exterpal
references.

EXPRESS specification

*

SCHEMA datesti me_schens,;

REFERENCE FROM basi c_attri bute_schema -- 1 SO 10303-41
description_attribute,
get _description_val ue);

REFERENCE FROM neasure_schema -- 1 SO 10303-41
(tinme_nmeasure_with_unit);
REFERENCE FROM support _resource_schena -- 1S5S0 10303-41
(bag_to_set,
identifier,
| abel ,

text);
(*

NOTE 1 The schemas referenced above are specified in the following parts of 1SO 10303:
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basic_attribute schema clause 22 of this part of 1SO 10303
measure_schema clause 21 of this part of 1SO 10303
support_resource schema  clause 20 of this part of 1SO 10303

NOTE 2 Seeannex D for agraphical presentation of this schema using the EXPRESS-G notation.

NOTE 3 A ligting of the complete EXPRESS schema specified in this part of 1SO 10303, without comments
or other explanatory text, is available from the Internet - see annex C.

NOTE 4 Thisschema contains support resources.

16.1 I ntroduction

The subject of thedate time_schemaisthe definition of dates, both calendar andordinal, time of day,
combinations of date and time of day, and periods of time.

1.2 Fundamental concepts and assumptions

Any kind of product data may have a date, time, or date and time associated with it.
14.3 Date time type definitions
16.3.1 ahead or behind

The ahead_or_behind type is used to specify whether agiven timeis ahead of or behind coordinated
unjversal time.

NOTE Coordinated Universal Time (UTC)Jistheinternational time standard. It isthe current termfor what (vas
commonly referred to as Greenwich Meridian Time (GMT). Zero (0) hours UTC is midnight in Greenwjich
England, which lies on the zero longitudinal meridian. Coordinated universal time is based on a 24 hour cldck;
therefore, afternoon hours such as4 ' pm are expressed as 16:00 UTC (sixteen hours, zero minutes).

EXPRESS specification

*)
TYPE ahead_or)‘behi nd = ENUVERATI ON OF
ahead,

exact,

behi nd);

END TXYPE, -- ahead_or behind

(*

16.3.2 date time or_event_occurrence

The date_time_or_event type allows for the designation of a date_time_select including date and
date_and_time or an event_occurrence.

EXPRESS specification

*

TYPE date_tinme_or_event _occurrence = SELECT
(date_tinme_sel ect,
event _occurrence);
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END TYPE;, -- date_tine_or_event _occurrence

(*

16.3.3 date time select

A date_time_select type allows for the designation of a date, local_time, or adate_and_time.

EXPRESS specification

*

TY|

EN

14

PE date tinme_select = SELECT
dat e,

| ocal _tine,

date_and_tine);
D TYPE; -- date_tine_sel ect

3.4 day_in_month_number

A day _in_month_number isthe position of the specified day in a month,
EXPRESS specification
* ) -
TYPE day_i n_nmont h_nunber = | NTECGER;
WHERE
WR1: {1 <= SELF <= 31}:
END TYPE;, -- day_in_nonth_nunber
( *
16.3.5 day_in_week number
A day _in_week _number isthe value-of day as defined in ISO 8601 (subclause 5.2.3).
NOTE Monday isday number 15 Tiuesday isday number 2, Wednesday isday number 3, Thursday isday num
4, Friday is day number 5, Satdrday is day number 6, and Sunday is day number 7.
EXPRESS specification
* ) -
TYPE day_i npweek _nunber = | NTEGER,
WHERE
WR1: {1 <= SELF <= 7 };
END TYRE; -- day_in_week_nunber

(*

Formal propositions;

WR1: The value of theinteger shall be between 1 and 7.

16.3.6 day in_year _number

A day _in_year_number isthe position of the specified day in ayear.

EX

©

AMPLE The 27th day of March isday 86 in years that are not leap years and day 87 in leap years.
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EXPRESS specification

*

TYPE day_i n_year nunber = | NTEGER;

VWHERE
WRL: {1 <= SELF <= 366};
END TYPE; -- day_i n_year_nunber

(*
16.3.7 hour _in_day

Arl hour_in_day is the hour element of a specified time on a 24 hour clock. Midnight shal(be
regresented by the value zero.

EXIAMPLE The hour_in_day corresponding to 3 o'clock in the afternoon is 15.

NQTE Although ISO 8601 allows two representations for midnight, 0000 and 2400,this part of 1SO 10803
regricts the representation to the first value.

EXPRESS specification

*
)
TYPE hour _i n_day = | NTEGER,

VWHERE
WR1: { 0 <= SELF < 24 };
END TYPE; -- hour _in_day

(*

Formal propositions;

WR1: The value of theinteger shall be between 0 and 23.

16.3.8 minute_in_hour
A minute_in_hour isthe minGte'element of a specified time.

EXPRESS specification

*)
TYPE m nut e d&nvhour = | NTEGER;

VWHERE
WR1: {.9Q)<= SELF <= 59 };
END TYPE™-- minute_in_hour

(*

Formal propositions.

WR1: The value of theinteger shall be between 0 and 59.

16.3.9 month_in_year _number

A month_in_year _number is the position of the specified month in a year as defined in 1SO 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,
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September is month number 9, October is month number 10, November is month number 11, and December is
month number 12.

EXPRESS specification

*

TYPE nmonth_in_year _nunber = | NTEGER;

VWHERE
WRL: { 1 <= SELF <= 12 };
END TYPE; -- nonth_in_year_nunber

(*

Formal propositions:

WR1: The value of theinteger shall be between 1 and 12.

164.3.10 second_in_minute
A s$econd_in_minuteisthe second element of a specified time.

EXPRESS specification

*)
TYPE second_i n_m nute = REAL;

VWHERE
WR1: { 0 <= SELF <= 60.0 };
END TYPE;, -- second in _mnute

Formal propositions:

WR1: The value of the real number shall be between 0 to 60.0.
NOTE 1 A vaueof 60 allows fordeap seconds.

NQTE 2 Themean solar timeé is'determined by the rotation of the earth. Leap seconds are added as required,
usyaly inthemiddleor at the'end of ayear, and ensurethat thelegal time doesnot differ fromthe nonuniformmgan
solpr time by more than gne Second, in spite of the variations of the earth rotation.

14.3.11 week in_year number

A yeek_iniyear_number isthe value of the calendar week as defined in ISO 8601 (subclause 3.1{7).

NOTE, Week number 1 isthe week containing the first Thursday of the year. Thisis equivaent to saying 1hat

1 1 4 s ") (PR, FY . |
WweekTumperTreontamst cudt SllrJddiudayly.

EXPRESS specification

*

TYPE week _in_year nunber = | NTECER;

VWHERE
WR1l: { 1 <= SELF <= 53 };
END TYPE; -- week_in_year_nunber

(*

Formal propositions:
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WR1: The value of theinteger shall be between 1 and 53.

16.3.12 year_number

A year_number istheyear asdefinedinthe Gregorian calendar. Theyear _number shall becompletely
and explicitly specified using as many digitsas necessary to unambiguously convey the century and year
within the century. Truncated year numbers shall not be used.

NOTE 1S0 8601:1988 defines the Gregorian calendar.

EXIAMPLE Theyear_number corresponding to the first manned landing on the moon is 1969 (not 69).

EXPRESS specification

*)
TYPE year _nunber = | NTEGER,
END TYPE; -- year_nunber

1.4 Date time entity definitions

16.4.1 calendar_date
A galendar_dateisatypeof date defined asaday in amonth of ayear.

EXPRESS specification

*

ENTI TY cal endar _dat e

SUBTYPE OF (date);

day conponent : day_i n_nont-h_nunber ;
nont h_conponent : nonth_i A_year _nunber;
VWHERE

VWR1: val i d_cal endar_date ( SELF);

END ENTITY; -- cal endar_date

(*

Attribute definitions

day_component: the day element of the date.

m<[nth_component: the month element of the date.

Formal propositions:

WR1: The entity shall define avalid calendar date.

NOTE If the month_component is'April’, 'June, 'August’, or ‘'November' the day_component will be between 1
and 30; when the month_component is 'February' and the year_component is aleap year the day_component will
be between 1 and 29; if the month_component is 'February' and the year_component is not a leap year the day_-
component will be between 1 and 28. Otherwise, the day_component will be between 1 and 31.
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16.4.2 coordinated universal _time offset

A coordinated_universal_time_offset is the oriented offset (specified in hours and possibly minutes)
from the coordinated universal time. The offset value shall be positive.

NOTE 1 Coordinated Universal Time (UTC) istheinternational time standard. It isthe current term for what
was commonly referred to as Greenwich Meridian Time (GMT). Zero (0) hours UTC is midnight in Greenwich
England, which lies on the zero longitudinal meridian. Coordinated universal timeis based on a 24 hour clock;
therefore, afternoon hours such as 4 pm are expressed as 16:00 UTC (sixteen hours, zero minutes).

NOTE 2 A coordinated_universal_time offset is used to relate a time to coordinated universal time\by an
offpet (specified in hours and minutes) and a direction.

EXPRESS specification

*)

ENTI TY coordi nat ed_uni versal _tine_of fset;

hour of f set . | NTEGER;

M nute_of fset : OPTI ONAL | NTEGER;

sense . ahead_or _behi nd;
DERI VE

actual _mnute_offset: INTEGER := NVL(m nute_offset,0);
VWHERE

WR1: { O <= hour_offset < 24 };

WR2: { 0 <= ninute_offset <= 59 };

WR3: NOT (((hour_offset <> 0) OR (actual mi-hute_of fset <>0))
AND (sense = exact));

END _ENTITY; -- coordinated_universal _tine of fset

(*

Atfribute definitions

holr_offset: the number of hours by whieh atime is offset from coordinated universal time.
mipute_offset: the number of minutes by which atimeis offset from coordinated universal time.
sense: the direction of the offset.

aclual_minute_offset:the value of the number of minutes offset used to compute the coordinategl_-
unjversal_time_offset, either the value of minute_offset or O.

Fofmal propositions;

WR1The hour_offset shall be a positive number, less than 24.

WR2: The minute_offset shall be a positive number, less than or equal to 59.

WR3: If the value of sense specifies that there is no offset from the Coordinated Universal time,
hour_offset and actual_minute_offset shall both be equal to zero. If either hour_offset or actual_-
minute_offset isdifferent from zero, the value of sense shall specify that thereisan offset, either ahead
or behind, from the Coordinated Universal time.
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16.4.3 date

A dateistheidentification of aday or week in ayear.

EXPRESS specification

*

ENTITY date
SUPERTYPE OF ( ONEOF (cal endar _dat e,
ordi nal date
week_of _year_and_day_date));
year _conponent : year_nunber;
END ENTITY; -- date

Atfribute definitions

yegr _component: the year in which the date occurs.

14.4.4 date and_time
A glate_and_timeisamoment of time on aparticular day.

EXPRESS specification

*)

ENTI TY date_and_ti ne;

Hat e_conponent : date;

i me_conponent : |ocal _tine;
[

END ENTITY; -- date_and tine
(*

Atfribute definitions

date_component: the date element of the date time combination.

time_component: the tire é ement of the date time combination.

16.4.5 daterole
A glate role definesarolefor adate assignment and a description of that role.

EXPRESS specification

*

ENTITY date_rol e;

name . | abel;
DERI VE

description : text := get_description_value (SELF);
VWHERE

WRL : SIZEOF (USEDI N (SELF, 'BASIC ATTRI BUTE_SCHEMA.' +
' DESCRI PTI ON_ATTRI BUTE. DESCRI BED_| TEM )) <= 1;
END ENTITY; -- date role

(*
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Attribute definitions

name: the label by which the date _roleis known.

NOTE 1 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

description: the text that characterizes the date_role. The value of the attribute need not be specified.

NQIE—2_Thisattributeisan ||p\Al:\rd|\J/ anrr_\:ﬂ'i ble additiontodate role as $nnifind n1S0.10303-41:1994.

Formal propositions;

WR1: Each date role shall be the described itemin at most one description_attribute:
NQTE 3 Thedescription_attribute datatypeis defined in clause 22 of this part of 1SO*10303.

NOTE 4 A template for constraining the population of the entity data types defined in the basic_attribute -
sctlema is described in Annex E.

16.4.6 date time role

>

Jate time_role definesarolefor adate and_time_assiganment and a description of that role.

EXPRESS specification

ENTITY date_tinme_role;

hane . | abel;
DERI VE

description : text := get_deScription_value (SELF);
VWHERE

WR1 : Sl ZEOF (USEDI N ( SELF, ' BASI C_ATTRI BUTE_SCHEMA. ' +
'«DESCRI PTI ON_ATTRI BUTE. DESCRI BED | TEM )) <= 1;
END ENTITY; -- date tife 'role

Atfribute definitions

name: the labelby which the date_time _roleisknown.

NOTE 1<TFhemeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
thi entity,or in an agreement of common understanding between the partners sharing this information.

destription: the text thal characterzes the date_time role.
NOTE 2 Thisattributeisanupwardly compatibleadditiontodate time roleasspecifiedin|SO 10303-41:1994.

Formal propositions;

WR1: Each date time role shall be the described itemin at most one description_attribute.

NOTE 3 Thedescription_attribute datatypeisdefined in clause 22 of this part of 1SO 10303.
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NOTE 4 A template for constraining the population of the entity data types defined in the basic_attribute -
schema is described in Annex E.

16.4.7 event_occurrence

An event_occurrenceisthe fact of an existence of a state at some point in time.

NOTE 1 The pointin time of the existence may not be known in terms of a calendar date before the event_-
occurrence actually happens. One reason, why the event_occurrence cannot always be expr&sed as acaendar

dat rathat tha cont ocol vy anon Lo sl o nlon oy Ay a-ahk \} -
y 1o oAt Oic Cv Tt OTTOTT bllU\/lQllUl POSSTOrCToO P, ot \..«I\Wllr.llbuulwl\ COVVTTOT unuux,uun\.,

EXIAMPLE ‘'Start of production’ and 'break down of machine A" are examples for event_occurrences.
EXPRESS specification

)

ENTI TY event _occurrence;

d : identifier;

namne . | abel;

description : OPTIONAL text;
END ENTITY; -- event_occurrence

(*

Attribute definitions

id:|theidentifier that distinguishes the event_occurrence.
NQTE 2 The contextinwhichid isused as a discriminating characteristic can be identified in an annotgted
Express schema that uses or specializes this entity, 'or by default, in an agreement of common understanding
betjveen partners sharing this information.

name: the label by which the event_occurrence is known.

degcription: the text that characterizes the event_occurrence. The value of the attribute need not|be
spécified.

16.4.8 event_cccurrence _context_role

Arjevent_occurrence context_assignment isanassociationof anevent_occurrence_assignment with
preduct data representing the context for the assignment.

EXIAMPLE" For theevent_occurrence 'start of production' the product, for which production starts, isthe confext
for|that 'event_occurrence.

EXPRESS specification

*

ENTI TY event _occurrence_context _rol e;

name . |l abel;
description : OPTIONAL text;
END ENTITY; -- event_occurrence_context role

(*
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Attribute definitions

name: the label by which the event_occurrence context_roleis known.

description: thetext that characterizesthe event_occurrence_context_role. Thevalue of the attribute
need not be specified.

16.4.9 event_occurrence relationship

Ar{event_occurrence _relationship relaies two event_occurrences with a description of their
rel gtionship.

NOTE 1 Theroleof event_occurrence relationship can be defined in the annotated EX PRESSschemas that
usq or specialize thisentity, or by default, in an agreement of common understanding between the partners sharing
thig information.

NQTE 2 Thisentity, together with the event_occurrence entity, is based on the relationship template that is
degcribed in annex E.3.

EXPRESS specification

*)

ENTI TY event _occurrence_rel ati onshi p;

namne . | abel;

description . OPTIONAL text;

el ati ng_event : event_occurrence;

el ated_event : event_occurrence;
END_ENTITY; -- event_occurrence_rel ationship

(*

Attribute definitions

name: the label by which the event_occurrence_relationship is known.

description: the text that characterizesthe event_occurrence_relationship. The value of the attribjte
negd not be specified.

relating_event: oneof\the instances of event_occurrences that is a part of the relationship.

NQTE 3 Themeaning of thisattribute can be defined in the annotated EX PRESS schemas that use or specialize
thig entity, orinan agreement of common understanding between the partners sharing this information.

relfated, event: theother instanceof event_occurrence. If oneelement of therelationshipisdependent
uppnithe other, this attribute shall be the dependent one.

NOTE 4 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

16.4.10 event_occurrence role

An event_occurrence_role defines arole for an event_occurrence_assignment and a description of
that role.
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EXPRESS specification

*

ENTI TY event _occurrence_rol e;

name . |l abel;
description : OPTIONAL text;
END ENTITY; -- event_occurrence_role

(*

Attribute definitions

name: the label by which the event_occurrence roleisknown.

description: thetext that characterizesthe event_occurrence_role. The value of the attribute'heed pot
belspecified.

16.4.11 local _time

A local_timeisan instance of time represented on a 24-hour clock by hour,-minute, and second. The
ingtance is expressed in the local time zone and the offset with the coardinate universal time shall|be
spécified.

NOTE This construct is used to represent a moment of time wheréas time_measur e (see 21.3.22) represgnts
ampunts of time.

EXIAMPLE 15:00 hoursisan instant in time whereas 15 heurs’is an amount of time.

EXPRESS specification

*

ENTITY | ocal _tine;

hour _conponent . hour _i n-"day;

M nut e_conponent : OPTI ONAL m nut e_i n_hour;
second_conponent : OPTI'ONAL second_in_m nute;

yone . cpeerdi nated_universal _tine_offset;
VWHERE

WR1: valid_tinme (SEEF);
END ENTITY; -- loeal/tine

(*

Attribute definitions

hour_compenent: the number of hours.

mipute_component: the number of minutes.

second_component: the number of seconds.
zone: the offset of the local time zone to the coordinated universal time.

Formal propositions;

WR1: Theentity shall define avalid time.

The second_component attribute shall only exist if the minute_component attribute exists.

136 © 1SO 2000 - All rights reserved


https://standardsiso.com/api/?name=28ae6d6595d58bf51d548b8b5e30228f

| SO 10303-41:2000(E)

16.4.12 ordinal_date

Anordinal_dateisatypeof date defined as aday of ayear.

EXPRESS specification

*

ENTI TY ordinal _date
SUBTYPE OF (date);
day_conponent : day_in_year_nunber;
VWHERE
R (NOT Teap_year ( SELF. year_conponent) AND{ I <= day_comnponent <= 365 |})
OoR

(1 eap_year (SELF. year _conponent) AND { 1 <= day_conponent <= 366y})|
END ENTITY; -- ordinal _date

(*

Atfribute definitions

day_component: the day element of the date.

Formal propositions:

WR1: The day_component 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.

164.4.13 relative event_occurrence

A relative_event_occurrenceisatype of event. occurrence that takes place with an offset to another
event_occurrence.

EXIAMPLE 'Fivedaysafter start of productiontisan examplefor arelative _event_occurrence, where 'five days
is gn offset relative to an event_occur refice 'start of production'.

EXPRESS specification

*
)

ENTITY rel ati ve_event _occurrence

SUBTYPE OF (event_occurrence);

pase_event ~gvent_occurrence;

pf f set Minme_nmeasure with unit;

END ENTI TY;55>=- relative_event _occurrence

(*

AttribGte definitions

base event: therelative event_occurrenceis defined with respect to the base_event.
offset: the amount of time that passes between the occurrence of the base _event and the relative -

event_occurrence. A negative offset specifiesthat the relative_event_occurrence occurs before the
base event.

16.4.14  time interval

A time_interval isthe identification of an intervening time.
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EXAMPLE 'Strike duration’, 'delay of production’, and 'Christmas holidays' are examples for time_intervals.

EXPRESS specification

*

ENTITY time_interval;
id cidentifier;
namne . | abel ;
description . OPTIONAL text;
END _ENTITY; -- time_interval

(*

At

ribute definitions

id:
NG
sch
pa

naj

de

theidentifier that distinguishesthe time_interval.

ema that uses or specializes this entity, or by default, in an agreement of common‘understanding betw
tners sharing this information.

me: the label by which thetime_interval is known.

scription: the text that characterizes the time_interval. The value of the attribute need not

specified.

14
At

NQ
o]
inf

=

NG

4.15 time_interval_relationship

ime_interval_relationship relates two time. ipter vals with adescription of their relationship.
TE 1 Theroleof time_interval_relationship can be defined in the annotated EXPRESS schemas that
bpeci alize this entity, or by default, in an agreement of common understanding between the partners sharing
Drmation.

TE 2 Thisentity, together withthetime_interval entity, isbased on therelationship templatethat isdescri

in gnnex E.3.

EX

PRESS specification

)
EN

EN

TI TY time dnt’erval _rel ati onshi p;

name . | abel;
description . OPTIONAL text;
el atifng time_interval : time_interval;
related_tine_interval : tine_interval;
DCENTITY; -- time_interval _relationship

TE Thecontextinwhichidisused asadiscriminating characteristic can beidentified inan/annotated Expriess

een

be

Lse
his

bed

(*

Attribute definitions

name: the label by which the time_interval_relationship is known.

description: thetext that characterizesthetime _interval_relationship. Thevalue of the attribute need
not be specified.

rel

138

ating_time_interval: one of the instances of time_interval that is a part of the relationship.
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NOTE 3 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or speciaize
this entity, or in an agreement of common understanding between the partners sharing this information.

related_time_interval: the other instance of time_interval. If one element of the relationship is
dependent upon the other, this attribute shall be the dependent one.

NOTE 4 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

16-416—tne—naterval—ole
A time_interval_role definesarole for an time_interval_assignment and a description of that role.
EXPRESS specification
*)
ENTITY time_interval role;
hame : | abel;
description : OPTIONAL text;
END ENTITY; -- time_interval _role

(*

At

ribute definitions

na

de

Mme: the label by which thetime_interval_roleis known.

5Cription: the text that characterizes the time_interval_role. The value of the attribute need not

spécified.

NC
thi

14

TE The meaning of this attribute can be definied in the annotated EXPRESS schemas that use or special
E entity, or in an agreement of common understanding between the partners sharing this information.

4.17  time_interval \with_bounds

be

ize

Atime_interval_with_boundsisatypeoftime_interval. Thetime_interval_with_boundsisbounded

et
int
EX
'frg

ner on one side or both)sides. If neither secondary_bound nor duration are specified, the ti
erval begins at thepoint in time identified by primary_bound and has no specified end point.

AMPLE 'From01-01-1999t031-12-1999'isan examplefor aboth sidebounded time _interval_with_bour
m 01-01-2000 on', and 'until start of production’ are examples for a one side bounded time_intervals wit

bolinds.

EX

me

ds,
"|_.

PRESS specification

*

ENTITY time_interval _w th_bounds
SUBTYPE OF (tine_interval);

pri mary_bound : OPTIONAL date tinme_or_event_occurrence;
secondary_bound : OPTIONAL date tinme_or_event_occurrence;
duration : OPTIONAL tine_neasure with unit;

VWHERE

WR1: NOT (EXI STS (secondary_bound) AND EXI STS (duration));
WR2: EXI STS(primary_bound) OR EXI STS(secondary_ bound) ;
F;}ID_ENTI TY; -- tinme_interval _wi th_bounds
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Attribute definitions

primary_bound: oneof theboundsof thetime_interval_with_bounds. Thevalueof thisattribute need
not be specified.

secondary_bound: theother bound of thetime_interval_with_bounds. Thevaueof thisattributeneed
not be specified.

duration: thetime_measure_with_unit that specifiesthelength of atime_interval_with_bounds. If
positive, the time_interval_with_bounds is a lower bounded time_interval_with_bounds, else an

la cacl . H 'S [ wlalo 2l Tl | £ Ll atteilord ol + Lo wFiaal
Up DT JUUTNUTU LTI TTIICT vVal_VWILTT_DUUTTUS. TTIT VAUT Ul NS ALUTUULT TITTU TTUU VT SJTUITTITTU.

Formal propositions:

WR1: The secondary_bound and duration shall not be specified both for one occurrence of tim
intlerval_with_bounds.

D
1

NOTE Thisisenforced to prohibit redundant or inconsistent data.
WR2: Either the primary_bound or the secondary_bound or both shall\be specified.

Inflormal proposition:

IP1: If primary_bound and secondary bound are both specified, the point in time identified|by
primary_bound shall occur before the point in time identified by secondary_bound.

=

16.4.18 time role
A time_roledefinesarole for atime_assignment and a description of that role.

EXPRESS specification

ENTITY tine_role;

name . |l abelg
DERI VE

Hescription : text/:= get_description_value (SELF);
WHERE

WR1 : S| ZEOF~(-USEDI N ( SELF, ' BASI C ATTRI BUTE_SCHENA.' +
' DESCRI PTI ON_ATTRI BUTE. DESCRIBED | TEM )) <= 1;
END ENTITY;\=- tinme_role

(*

Attribute definitions

name: the label by which thetime roleisknown.

NOTE 1 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

description: the text that characterizes the time _role.
NOTE 2 Thisattributeisan upwardly compatible addition to time_role as specified in 1SO 10303-41:1994.

Formal propositions:
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WR1: Eachtime_role shall be the described_item in at most one description_attribute.
NOTE 3 Thedescription_attribute datatypeisdefined in clause 22 of this part of 1SO 10303.

NOTE 4 A template for constraining the population of the entity data types defined in the basic_attribute -
schema is described in Annex E.

16.4.19 week of year and day date

A week_of year _and_dateisadate defined by identifying the week within ayear and the day within

thatpartredtar-week:

EXPRESS specification

*

ENTI TY week_of year and_day_date

SUBTYPE OF (date);

week _conponent : week_in_year nunber;

day conponent : OPTI ONAL day_i n_week nunber;
END ENTITY; -- week_of_year_and_day_date

Atfribute definitions

week _component: the week element of the date.
day_component: the day element of the date.

Inflormal propositions:

id_year_and_day: The result of the eguation day_component + (7 * month_component) shall{be
befween 1 and 365 if the year_componentisnot aleap year. Otherwise, the result of thisequation shall
be[between 1 and 366.

16.5 Date time function definitions

16.5.1 acyclic.'event_occurrence_relationship
Theacyclic_event. occurrence_relationship function determineswhether the graph of instances of the
enfity data typeevent_occurrence that contains relation as one of its links contains a cycle. This
function may e used to evaluate either a event_occurrence_relationship or any of its subtypes.

function returns TRUE if no cycle has been detected. Otherwise it returns FALSE.

NOTE 1 Thealgorithm of the function is explained in annex E.2.
NOTE 2 Thisfunction is not used in this schema. It is defined here because other SO 10303 integrated

resources and application protocols that use the event_occurrence relationship entity include rules that use this
function.

EXPRESS specification

*

FUNCTI ON acyclic_event _occurrence_rel ationship
(relation : event _occurrence_rel ationshi p;
rel atives . SET [1:?] OF event_occurrence;
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specific_relation : STRING : BOOLEAN;

LOCAL

X . SET OF event _occurrence_rel ati onshi p;
END_LCOCAL;

IF relation.relating_event INrelatives THEN
RETURN ( FALSE) ;
END | F;
= QUERY (evnt <* bag to_set
(USEDI N (relation.rel ating_event,
' DATE_TI ME_SCHEMA. '+
' EVENT_OCCURRENCE RELATIONSHI P. '+

' RELATED _EVENT')) |
specific_relation I N TYPECF (evnt));
REPEAT i := 1 TO H | NDEX(X);
I F NOT acyclic_event_occurrence_rel ationship
(x[i],
relatives + relation.relating_event,
specific_relation) THEN
RETURN( FALSE) ;
END | F;
END REPEAT;
RETURN( TRUE) ;

END_FUNCTI ON; -- acyclic_event_occurrence_rel ati onshiip

(*

Ar

pument definitions:

rel

is

P

lation: (input) the candidate event_occurrence _relationship to be checked.

relzgrves: (input) the set of instances of the entity data type event_occurrence for which the funct

ching intherelating_event_occurrence parameter of the relation argument.

entity.

14.5.2 acyclic_timesinterval_relationship

Theacyclic_time_intervah relationship function determineswhether the graph of instancesof theen
dala type time_inter val-that contains relation as one of its links contains a cycle. This function nyay

be

used to evaluate &éther atime_interval_relationship or any of its subtypes.

The function returns TRUE if no cycle has been detected. Otherwise it returns FALSE.

NG

Nd

TE , 4,-The algorithm of the function is explained in annex E.2.

TE- 2 This functionis not used in this schema. 1t is defined here because other 1SQ 10303 infngr'

eeific_relation: (input) the fully qualified entity name of atype of event_occurrence_relationshi

on

Y

ity

ted

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

EXPRESS specification

*

FUNCTI ON acyclic_ti rre interval _relationship
(relation time_interval rel ationship;
rel atives : SET [1:?] OF time_interval;
specific_relation : STRING : BOCOLEAN;
LOCAL X . SET OF tinme_interval _rel ationship;
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END_LOCAL,

IF relation.relating time_interval IN relatives THEN
RETURN ( FALSE) ;
END | F;
X := QUERY (ti <* bag_to_set
(USEDIN (relation.relating_tinme_interval,
' DATE_TI ME_SCHEMNA. ' +
"TI ME_I NTERVAL_RELATI ONSHI P. "+
" RELATED TI ME_I NTERVAL')) |
specific_relation IN TYPECF (ti));
REPEAT i := 1 TO HI I NDEX(X);
|F NOT acyclic tine interval relationship

(x[i],
relatives + relation.relating tine_interval,
specific_relation) THEN
RETURN( FALSE) ;
END | F;
END REPEAT;
RETURN( TRUE) ;

END FUNCTI ON;, -- acyclic_tine_interval _relationship

pument definitions:

o

P

fation: (input) the candidate time_interval_relationship to be-checked.

tives: (input) the set of instances of the entity data typetime_interval for which the functior
ching intherelating_time_interval parameter of the relation argument.

eeific_relation: (input) thefully qualified entity nameof atypeof time_interval_relationship ent

16.5.3 leap year

Theleap_year function determineswhether agiven year isaleap year or not according to the Gregor,

cal

fendar algorithm. It returns TRUE if'the year isaleap year. Otherwise, it returns FALSE.

EXPRESS specification

*)

FUNCTI ON | eap_vyear-/(year : year_nunber) : BOOLEAN;

F ((((year NOD 4) = 0) AND ((year MOD 100) <> 0)) OR
((year,"MOD 400) = 0)) THEN

RETURN(GTRUE) ;

FL SE

RETURN( FALSE) ;

END: I\F;

END-EUNCTI ON; -- | eap_year

(*

Ar

1S

ty.

an

gument definitions:

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

16.54 valid_calendar_date

Thevalid_calendar_date function determines whether the components of acalendar_dateindicate a
valid date. If the calendar _dateisvalid, the function returns TRUE. Otherwise it returns FALSE.
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EXPRESS specification

*

FUNCTI ON val i d_cal endar _date (date : cal endar _dat
CASE dat e. nront h_conponent OF

1 : RETURN({ 1 <= date.day_conponent <= 31 }
2 : BEGN

e) : LOG CAL;

)

| F (|l eap_year (date. year_conponent)) THEN

RETURN({ 1 <= date.day_conponent <= 29 });
ELSE
RETURN({ 1 <= date.day_conponent <= 28 });
END | F;
3 RETURN({ 1 <= date.day_conponent <= 31 });
4 RETURN({ 1 <= date.day_conponent <= 30 });
5 : RETURN({ 1 <= date.day_conponent <= 31 });
6 : RETURN({ 1 <= date.day_conponent <= 30 });
7 : RETURN({ 1 <= date.day_conponent <= 31 });
8 RETURN({ 1 <= date.day_conponent <= 31 });
9 : RETURN({ 1 <= date.day_conponent <= 30 });
10 : RETURN({ 1 <= date.day_conponent <= 31 });
11 : RETURN({ 1 <= date.day_conponent <= 30 });
12 : RETURN({ 1 <= date.day_conponent <= 31 });
END CASE
RETURN ( FALSE)
END FUNCTION; -- valid cal endar _date

Arpument definitions:
daje: (input) the candidate calendar _date that is to be.checked.
16.5.5 valid_time
The valid_time function determines whether a candidate local _time has a minute_component if it has
asecond_component. It returns FALSE'if the condition is not met. Otherwiseiit returns TRUE.
EXPRESS specification
*)
FUNCTION valid tigre(tine: local tinme) : BOOLEAN,
F EXI STS (tipessecond_conponent) THEN
RETURN ( EXKSTS (ti ne. m nute_conponent));
F| SE
RETURN \¢TRUE) ;
END | F;
END FUNCTTON; -- valid tine

(*

Argument definitions:

time: (input) the candidate local_timethat isto be checked.

EXPRESS specification

*

END SCHEMA; -- date_tine_schema

(*

144
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17  Group

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

EXPRESS specification

*

SCHENMA gr oup_schens;

REFERENCE FROM support resource schenn -- 1 SO 10303-41
(1 abel,
bag to_set,
identifier,
text);
REFERENCE FROM basic_attri bute_schema -- 1 SO 10303-41

(get _i d_val ue,
id attribute);
(*

NQTE 1 The schemas referenced above are specified in the following parts of 4SO’ 10303:
support_resource_schema clause 20 of this part of 1SO 10303
NOTE 2 Seeannex D for agraphical presentation of this schema.

NQTE 3 Thisschema contains support resources.

171.1 I ntroduction

The subject of the group_schema is the definition of groups of items.

11.2 Fundamental conceptsand assumptions

Grpups are collections of product'data that have acommon identity. Any kinds of product data may|be
gr:l»uped together. The structure specified in this schema enables the common identity to be captured;
it does not specify, or allow the specification of, the meaning of the common identity or the criteriafor
the common identity.

14.3 Group entity definitions

1431 group

A group is an identification of a collection of elements.

EXPRESS specification

*

ENTI TY group;

nane : label;

description : OPTI ONAL text;
DERI VE

id . identifier := get_id value (SELF);
VWHERE

WRL : S| ZEOF (USEDI N (SELF, 'BASI C_ATTRI BUTE_SCHEMNA. ' +
"I D ATTRIBUTE. IDENTI FIED | TEM )) <= 1;
END _ENTITY; -- group
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(*

Attribute definitions

name: the label by which the group is known.

NOTE 1 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

description: the text that characterizes the group. The value of the attribute need not be specified.

id:

NG

NG
thi

Nd
Ex
bet]

Fo

theidentifier that distinguishesthe group. The value of this attribute need not be specified.
TE 2 Thisattributeisan upwardly compatible addition to group as specified in SO 10303-41:1994.

TE 3 Themeaning of thisattribute can be defined in the annotated EX PRESS schemas that,Use or special
b entity, or in an agreement of common understanding between the partners sharing thisinformation.

TE 4 The context in which id is used as a discriminating characteristic can be identified in an annota
hress schema that uses or specializes this entity, or by default, in an agreengent-of common understand
Wween partners sharing this information.

'mal propositions:

W
NG

N(
sch

11

rel

Nd

Spe
inf

NQ
sch

NG

R1: Each group shall be the identified_item in at most oneid_attribute.

TE 5 Theid_attribute datatypeis defined in clause.22-0f this part of 1SO 10303.

emaisdescribed in Annex E.

3.2 group_relationship

jroup_relationship relates two.instances of the entity data type group with a description of th
ptionship.

TE 1 The role of group_relationship can be defined in the annotated EXPRESS schemas that use
icialize this entity, or'by-default, in an agreement of common understanding between the partners sharing
Drmation.

TE 2 Relationships represented using this entity may be parent child relationship. Annotated EXPRE
emas thatuse or specialize this entity specify whether or not the relationship is directed.

TE 6 A template for constraining the populationdf the entity data types defined in the basic_attributge -

ize

ted
ing

er

or
his

SS

TE. '3 Thisentity, together with the group entity, is based on the relationship template that is descri be[F

n

anr

N
cXT=

EXPRESS specification

*

ENTI TY group_rel ati onshi p;

nane : label;
description . OPTIONAL text;
relating_group : group;
rel ated _group : group;
END ENTITY; -- group_relationship
(*
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name: the label by which the group_relationship is known.

description: thetext that characterizes the group_relationship. The value of the attribute need not be

specified.

relating_group: one of the instances of group that is apart of the relationship.

NOTE 4 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize

thi nnfif\]/ orin-an egrmrnnnf of comman-understandi ng hatween the pnrfnnrc chnring thisinformation
HH—BHR-aR-agreerient-ol FRReR-HRGESFaRcHAIg-RERMee-HePartiRers-SRaHg-HHS-HIFBHREH-BR-

related _group: the other instance of group that is a part of the relationship. If one element of the
rel ptionship is dependent upon the other, this attribute shall be the dependent one.

NOTE 5 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthabuse or specialize

thig entity, or in an agreement of common understanding between the partners sharing thiginformation.

11.4 Group function definition: acyclic_group_relationship

Theacyclic_group_relationship function determines whether the graphof instances of the entity data
type group that contains relation as one of its links contains a gycle. This function may be used to
evaluate either agroup_relationship or any of its subtypes.

The function returns TRUE if no cycle has been detected. Otherwise it returns FALSE.

NQTE 1 Thealgorithm of the function is explained inannex E.2.

NOTE 2 This function is not used in this schema. It is defined here because other 1SO 10303 integrgted

respurces and application protocols that use the greup_relationship entity include rules that use this functiof.

EXPRESS specification

*)

FUNCTI ON acycl i c_groupirel ati onship

rel ati on
relatives

| OCAL
X
FND L OCAL

RETURN ( FALSE) ;
ND_| E:

specific_rel ation :

group_rel ati onshi p;
SET [1:?] OF group;
STRING : BOOLEAN

SET OF group_rel ationshi p;

F rekation.relating_group IN relatives THEN

X := QUERY (grp <* bag_to_set
(USEDI N (relation.relating_group,
' GROUP_SCHEMA. ' +
' GROUP_RELATI ONSHI P. " +
' RELATED_GROUP' ) )
specific_relation IN TYPECF (grp));
REPEAT i := 1 TO HI I NDEX(X);
I F NOT acyclic_group_relationship

(x[i],

relatives + relation.relating_group,
specific_relation) THEN

RETURN( FALSE) ;
END | F;
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END_REPEAT,;
RETURN( TRUE) ;
END FUNCTION; -- acyclic_group_relationship

(*

Argument definitions:

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

relatives: (input) the set of instances of the entity data type group for which the function is searching
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
(*
18 Effectivity

Thefollowing EXPRESS declaration beginstheeffectivity _schemaandidentifiesthenecessary exterpal
references.

EXPRESS specification

*

SCHEMA effectivity schens;

REFERENCE FROM basi c_attri but e \schema -- 1 SO 10303-41
description_attribute,

get description_val ue,

get _nane_val ue,

nane_attribute);

REFERENCE FROM dat e_t\iire_schenm -- 1 SO 10303-41
date_tine_or_evéni occurrence,
time_interval)s

REFERENCE FROM heasure_schema -- 1 SO 10303-41
neasur e WKth_unit);

REFERENCE."FROM support _resour ce_schema -- 1S5S0 10303-41
bag, o set,

dentifier,

abel
text);

—~

(*

NOTE 1 The schemas referenced above are specified in the following parts of 1SO 10303:

basic_attribute schema clause 22 of this part of 1SO 10303
date time _schema clause 16 of this part of 1SO 10303
measure_schema clause 21 of this part of 1SO 10303
support_resource_schema clause 20 of this part of 1SO 10303
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NOTE 2 Seeannex D for agraphical presentation of this schema using the EXPRESS-G notation.

NOTE 3 A listing of the complete EXPRESS schema specified in this part of 1SO 10303, without comments
or other explanatory text, is available from the Internet - see annex C.

NOTE 4 This schema contains support resources.

18.1 I ntroduction

vcle

The-subiect-of-the-atfecti schem ha

activity data specified agai nst certain criteria

Thi's schema supports the representation of effectivity according to the following criteria:
—|selection of a given batch of product data;
—|selection of product data by serial humber;

—|selection of product databy a date.

18.2 Fundamental concepts and assumptions
Effectivity information can be attached to any aspect of produlet data or product life cycle activity data.

Only effectivities based on date, serial number, and latfiumber are considered in this schema.
18.3 Effectivity entity definitions

1831  dated_effectivity

A dated_effectivity isatypeof effectivity for whichthedomain of applicability isdefined asapossip
open-ended interval of time.

y

EXPRESS specification

*)
ENTITY dated_éeffectivity
SUBTYPE OF((effectivity);

ef fectiwit'y_end_date : OPTIONAL date_tinme_or_event_occurrence;
of f ecti\vi'ty _start _date : date tinme_or_event_occurrence;
END ENFLTY; -- dated effectivity

(*

Attribute definitions

effectivity_start_date: thedate_and_timethat definesthelower bound of theinterval of applicability.

effectivity_end_date: thedate _and_timethat defines the upper bound of theinterval of applicability.
If avalue for this attribute is not defined, the interval of applicability has no upper limit.
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18.3.2 effectivity

An effectivity isthe identification of adomain of applicability for product data.

EX

AMPLE A processis effective from 1998 March 1 through 1998 December 31.

EXPRESS specification

*

ENTITY effectivity

SUPERTYPE OF (ONECF (serial _nunbered effectivity,

EN

At

dated _effectivity,
lot_effectivity,
time_interval based effectivity));

d ;. identifier;

Rl VE

name . label := get_nane_val ue (SELF);
Hescription : text := get_description_value (SELF);
FRE

WR1 : Sl ZEOF (USEDI N ( SELF, ' BASI C_ATTRI BUTE_SCHEMA. ' +

' NAME_ATTRI BUTE. NAMED | TEM )) <= (1;

WR2 : S| ZEOF (USEDI N ( SELF, ' BASI C_ATTRI BUTE_SCHENMANH+

' DESCRI PTI ON_ATTRI BUTE. DESCRI BED | TEM )) <= 1;
D ENTITY; -- effectivity

ribute definitions

id:

Nd
thi

NG
Ex
bet]

naj

NG

de

NG

Fo

the identifier that distinguishes the effectivity.

TE 1 Themeaning of thisattribute can be definedin the annotated EXPRESS schemas that use or special
b entity, or in an agreement of common understanding between the partners sharing this information.

TE 2 The context in which id is used@s a discriminating characteristic can be identified in an annota
hress schema that uses or specializes this entity, or by default, in an agreement of common understand
\Wween partners sharing this information.

me: the label by which the effectivity is known.
TE 3 Thisattributeisan upwardly compatible addition to effectivity as specified in 1SO 10303-41:199
bCription: thetext that characterizes the effectivity.

TE 4 Thisattributeisan upwardly compatible addition to effectivity as specified in 1SO 10303-41:199

rmal\propositions:

ize

ing

4,

4.

WR1: Each effectivity shall be the described_item in at most one description_attribute.

NOTE 5 Thedescription_attribute datatypeisdefined in clause 22 of this part of 1SO 10303.

WR2: Each effectivity shall be the named_itemin at most one name_attribute.

NOTE 6 Thename attribute datatypeis defined in clause 22 of this part of 1SO 10303.

NOTE 7 A template for constraining the population of the entity data types defined in the basic_attribute -
schema is described in Annex E.
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18.3.3 effectivity _relationship

An effectivity_relationship relates two instances of the entity data type effectivity with a description

of

their relationship.

NOTE 1 Theroleof effectivity_relationship can be defined in the annotated EXPRESS schemas that use or
specidize this entity, or by default, in an agreement of common understanding between the partners sharing this
information.

NOTE 2 Relationships represented using this entity may be parent child relationship. Annotated EXPRESS

scheras-that-use-or-spesialize-this-entity-specHy-whetheror-rot-the+elationship-+s-dirested
NQTE 3 Thisentity, together with the effectivity entity, is based on the relationship template that i sdescri
in annex E.3.
EXPRESS specification
*)
ENTITY effectivity rel ationship;
hane : label;
description . OPTIONAL text;
felated_effectivity : effectivity;
felating effectivity : effectivity;
END ENTITY; -- effectivity_relationship

(*

At

ribute definitions

naj

de
be

rellating_effectivity: one of the instanees of effectivity that isapart of the relationship.

NG
thi

me: the label by which the effectivity_relationship is known.

5er iption: thetext that characterizesthe effectivity_relationship. The value of the attribute need
specified.

TE 4 Themeaning of thisattripute can be defined in the annotated EX PRESS schemasthat use or special
E entity, or in an agreement of common understanding between the partners sharing this information.

bed

not

ize

rellated_effectivity: the-ether instance of effectivity that isa part of therelationship. If one element of

the

NC
thi

relationship isdependent upon the other, this attribute shall be the dependent one.

TE 5 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or special
b entity,«ohin an agreement of common understanding between the partners sharing this information.

19

ize

34 lot effectivity

Alot_effectivity isatypeof effectivity for which thedomain of applicability isdefined asagiven batch

of

items.

EXPRESS specification

*

ENTITY |l ot _effectivity

SUBTYPE OF (effectivity);

effectivity lot _id . identifier;
effectivity lot_size : measure_with_unit;
END ENTITY; -- lot_effectivity
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(*

Attribute definitions

effectivity_lot_id: the identification of the batch of items.

effectivity_lot_size: the size of the batch of items.

18.3.5 serial_numbered_effectivity

asp pos§ bly open-eered interval of serial numbers.

NQTE A serial number is represented in this International Standard as an identifier. It is supposed’here that,
regardless their format, identifiers used to represent serial numbers are ordered.

EXPRESS specification

*)
ENTI TY serial _nunbered effectivity
SUBTYPE OF (effectivity);

pf fectivity start_id : identifier;
pffectivity_end_id : OPTIONAL identifier;
END ENTITY; -- serial_nunbered effectivity

(*

Attribute definitions

effiectivity_start_id: the first valid serial number,

effiectivity_end_id: thelast valid serial number. If avalue for thisattribute is not defined, the interyval
of ppplicability has no upper bound.

=

18.3.6 time_interval based effectivity

A time_interval_based_effectivity is a type of effectivity for which the domain of applicability is

delined asa time_interval.

NQTE This entitydata type provides greater functionalities than the entity data type dated_effectivity. | In
paticular, it alowsithe specification of an effectivity period in which the period of time is defined by a date gnd
adpration.

EXPRESS specification

*

ENTITY tinme_interval based effectivity

SUBTYPE OF (effectivity);

effectivity period : time_interval;
END ENTITY; -- time_interval based effectivity
(*

Attribute definitions

effectivity_period: thetime_interval defining the period of time when the associated product dataare
effective.
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184 Effectivity function definition: acyclic_effectivity relationship

Theacyclic_effectivity_reationship function determines whether the graph of instances of the entity
datatypeeffectivity that containsrelation asone of itslinkscontainsacycle. Thisfunction may beused
to evaluate either a efffectivity_relationship or any of its subtypes.

The function returns TRUE if no cycle has been detected. Otherwiseit returns FALSE.
NOTE 1 Thealgorithm of the function is explained in annex E.2.

NC v, N 3 7 v Y 7
respurces and application protocolsthat usethe effectlwty relationship entity includerulesthat usethlsfunctlon.

EXPRESS specification

*)
FUNCTI ON acyclic_effectivity relationship

rel ation . effectivity_rel ationshi p;
rel atives . SET [1:?] OF effectivity;
specific_relation : STRING : BOCOLEAN;
| OCAL
X . SET OF effectivity rel ationship;
FND L OCAL;

F relation.relating_effectivity INrelatjves THEN
RETURN ( FALSE) ;
FND | F;
= QUERY (eff <* bag to_set
(USEDIN (relation.relating*effectivity,
' EFFECTI VI TY_SCHEMA. ' +
" EFFECTI VI TY_RELATI ONSHI P. " +
' RELATED_EFFECTI VI TYLY)) |
specific_relati opttrN TYPEOF (eff));
REPEAT i := 1 TO HI | NDEX( %)
I F NOT acyclic_effectivivty_rel ationship
(x[i],
relatives + relatiron.relating effectivity,
speci fic_rel ation) THEN

RETURN( FALSE);
END_| F;
FND REPEAT;
RETURN( TRUE)Y;
END_FUNCTI ON).>- acyclic_effectivity_relationship

(*

Arpument-definitions:

rr\lrﬂ-inn- L i\ thin conAh Aotk Affant iy vy v Alati anchin ta Iha alhasl A
Clacrorm—(m |r.luL/ TrIC ST A —Cr |\,\,L|vu.y Feratof TN tOOC CrC Tt

relatives: (input) the set of instances of the entity data type effectivity for which the function is
searching in the relating_effectivity parameter of the relation argument.

specific_relation: (input) the fully qualified entity name of atype of effectivity_relationship entity.
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EXPRESS specification

*

END SCHEMA; -- effectivity_schema

(*

19 External reference

The following EXPRESS declaration begins the external_reference_schema and identifies the

n

essary external references

EX

PRESS specification

*)
sq

RE]

RE]

Nd

NG

NQ
ol

=

NG
19

Th
ex

HEMA ext ernal reference_schens;

FERENCE FROM basic_attribute_schena -- |1 SO 10303-<421
description_attribute,
get description_val ue);

FERENCE FROM support _resource_schenm -- 180+10303-41

| abel ,

t ext,

identifier,

bag to set);

TE 1 The schemasreferenced above are specified inithe following parts of 1SO 10303:
basic_attribute schema elause 22 of this part of 1SO 10303

support_resource_schema clause 20 of this part of 1SO 10303

pther explanatory text, is available from the Internet - see annex C.

TE 4 ThisschemacCoritains support resources.

A I ntroduction

blicitlyrepresented in a given exchange.

TE 2 Seeannex D for agraphical presentation of this schema using the EXPRESS-G notation.

TE 3 A listing of the complete EXPRESS schema specified in this part of 1SO 10303, without comme

e subject.of the external_reference_schema is the means of identifying information that is

Nts

not

19

2 Fundamental concepts and assumptions

Product data may refer to information that is not explicitly represented in a given exchange. This
information is either predefined, in the annotated EXPRESS schema to which the exchange conforms,
or isdefined elsewhere. If the information is defined in the annotated EXPRESS schema to which the
exchange conforms, this requirement is satisfied by areference that identifies the relevant information
intheannotated EXPRESS schema. Otherwise, thisrequirement issatisfied by areferencethat identifies
the relevant information and its source.

154
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19.3 External reference type definitions

19.3.1 message

A message isacommunication that is addressed to asystem in order to trigger some action. Theresult

of such an action is an external item or identification.

NOTE Therole of message can be defined in the annotated EXPRESS schemasthat use or specializethis entity,

or by default, in an agreement of common understanding between the partners sharing this information.

EXPRESS specification

TYPE nmessage = STRI NG
END TYPE;, -- nessage

19.3.2 source_item
A source_item type allows for the designation of an identifier or amessage.

EXPRESS specification

*
)

TYPE source_item = SELECT

identifier,

nmessage) ;

END TYPE;, -- source_item

19.4 External reference entity definitions

19.4.1 external _source

Ar] external_sour ce is the identification of a source of product data that is not the EXPRESS schema

to which the exchange conforms.
NQTE 1 The product.data may conform to some other part of this International Standard.

EXPRESS specification

*)

ENTI TY\ext er nal _sour ce;

source_id . source_item
DERVE

description : text := get_description_value (SELF);
VWHERE

WRL : SIZEOF (USEDI N (SELF, 'BASIC ATTRI BUTE_SCHEMA.' +
' DESCRI PTI ON_ATTRI BUTE. DESCRI BED | TEM )) <= 1;
END ENTITY; -- external source

(*
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Attribute definitions

source_id: theidentification of the external_source.

description: the text that characterizes the external_sour ce.

NOTE 2 This attribute is an upwardly compatible addition to external_sour ce as specified in SO 10303-

41

1994.

Formal propositions;

W
Nd

NQ
sch

19

An
des

Nd
ol
inf

=

EX

R1: Each external_sour ce shall be the described itemin at most one description_attributes

TE 3 Thedescription_attribute datatypeis defined in clause 22 of this part of 1SO 10303,

ema isdescribed in Annex E.

4.2 external_source_relationship

Ecription of their relationship.

TE 1 Theroleof external_source reationship can bedefinedintheannotated EXPRESS schemasthat
bpecialize this entity, or by default, in an agreement of common‘understanding between the partners sharing
Drmation.

AMPLE One external_sour ce may be a subset of @nother external_source. This entity may be speciali

to $pecify such arelationship.

N(
des

EX

)
EN

EN
(*

At

TE 2 This entity, together with the external_sour ce entity, is based on the relationship template tha
cribed in annex E.3

PRESS specification

TI TY external _source_rel ati onshi p;

name D | abel;

jescri ption : OPTIONAL text;

el ati ng_solrce : external source;

el ated_sodrce : external _source;

D ENTI T4, -- external source_rel ationship

ribute definitions

TE 4 A template for constraining the population of the entity data types defined in the basic_attributge -

external_sour ce_relationship relates two instances of the entity data type exter nal_sourcewith a

Lise
his

tis

name: the label by which the external_sour ce relationship is known.

description: the text that characterizes the external_source relationship. The value of the attribute
need not be specified.

rel

ating_sour ce: one of the instances of external_source that is a part of the relationship.

NOTE 3 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.
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related_sour ce: the other instance of external_sour cethat isapart of the relationship. If one element
of the relationship is dependent upon the other, this attribute shall be the dependent one.

NOTE 4 Themeaning of thisattribute can be defined in the annotated EXPRESS schemas that use or specialize
this entity, or in an agreement of common understanding between the partners sharing this information.

19.4.3 externally_defined_item

An externally_defined_item isthe identification of information that is not explicitly represented in a
given exchange and that is not defined in the annotated EXPRESS schema to which the exchange

conforms:

EX

PRESS specification

)
EN

EN
(*

At

TI TY external ly_defined_item

temid : source_item

source : external _source;

D ENTITY; -- externally defined item

ribute definitions

ite

solirce: an external_sour ce that contains the referent item.

19

An
de

Nd
thg
sha

NQ
sch

NG

EX

M_id: the string that specifies the identification of the referent item.

4.4 externally_defined_item_relationship

ined_item with an identification and description of their relationship.

TE 1 Theroleof externally_defined-item_relationship can bedefinedintheannotated EXPRESS schey
t use or specialize this entity, or_By. default, in an agreement of common understanding between the partr]
ring this information.

TE 2 Relationships représented using this entity may be parent child relationship. Annotated EXPRE
emas that use or specidlize this entity specify whether or not the relationship is directed.

PRESS specification

*

externally_defined_item_relationship,relates two instances of the entity data type externally_-

Er's

SS

TE 3 Thisentity, together withtheexternally _defined_item entity, isbased on the rel ationship template {hat
is described in.annex E.3.

ENTITY externally_defined_ itemrel ationship;

nane : | abel;
description . OPTIONAL text;
relating_item : externally_defined_item
related _item . externally defined item
END ENTITY; -- externally_defined_itemrelationship

(*
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Attribute definitions

name: the label by which the externally_defined_item_relationship is known.

description: the text that characterizes the externally_defined_item_relationship. The value of the
attribute need not be specified.

relating_item: one of the instance of externally_defined_item that is a part of the relationship.

NOTE 4 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthat use or specialize

thi nnfif\]/ orin-an egrmrnnnf of comman-understandi ng hatween the pnrfnnrc chnring thisinformation
HH—BHR-aR-agreerient-ol FRReR-HRGESFaRcHAIg-RERMee-HePartiRers-SRaHg-HHS-HIFBHREH-BR-

related item: the other instance of externally defined_item that is a part of the relationship:y1f ane
elgment of the relationship is dependent up on the other, this attribute shall be the dependent'one.

NOTE 5 Themeaning of thisattribute can be defined in the annotated EXPRESS schemasthabuse or specialize
thig entity, or in an agreement of common understanding between the partners sharing thiginformation.

19.45 pre_defined_item

A pre defined_item is the identification of information that is not explicitly represented in a giyen
exthange but that is defined in the annotated EXPRESS schema te.which the exchange conforms.

EXIAMPLE A reference to the colour 'red’ without any definition of\the associated red-green-blue values wauld
bep pre_defined_item if the red-green-blue values of the colotirred' were specified in the relevant annotgted
EXIPRESS schema.

EXPRESS specification

*)
ENTITY pre_defined_item

hane : | abel;

END ENTITY; -- pre_defined_ item

Attribute definitions

name: the label by whichthe pre_defined_item is known.
195 External reference function definitions

195.1 acyclic_external_source_relationship

Theaeyclic_external_source relationship function determines whether the araph of instances of the
entity datatypeexter nal_sour cethat containsr elation asoneof itslinkscontainsacycle. Thisfunction
may be used to evaluate either a external_sour ce relationship or any of its subtypes.

The function returns TRUE if no cycle has been detected. Otherwiseit returns FALSE.
NOTE 1 Thealgorithm of the function is explained in annex E.2.
NOTE 2 Thisfunction is not used in this schema. It is defined here because other 1SO 10303 integrated

resources and application protocols that use the external_source _relationship entity include rules that use this
function.
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EXPRESS specification

*

FUNCTI ON acycl i c_external _source_relationship

(relation . external _source_rel ationship;
rel atives : SET [1:?] OF external _source;
specific_relation : STRING : BOOLEAN;
LOCAL
X . SET OF external _source_rel ati onshi p;
END_LOCAL;
l': 1 C: (J.t I UTIl. 1 C: (J.tl nmy_ouvuurctc : :\‘ll 1 C: (J.tl VTO T: :E:\‘ll
RETURN ( FALSE) ;
END | F;

K := QUERY (es <* bag_to_set
(USEDI N (rel ation.rel ating_source,
' EXTERNAL_REFERENCE _SCHEMA. ' +
" EXTERNAL_SOURCE_RELATI ONSHI P. '+
' RELATED _SOURCE'))
specific_relation I N TYPEOF (es));
REPEAT i := 1 TO HI | NDEX(X);
I F NOT acyclic_external _source_relationship
(x[i],
relatives + relation.relating_source,
specific_rel ation) THEN
RETURN( FALSE) ;
END | F;
FND REPEAT;
RETURN( TRUE) ;
END FUNCTI ON; -- acyclic_external _sourceur€l ationship

(*

Arpument definitions:

reliation: (input) the candidate external_sour ce relationship to be checked.

;:Iﬁtiveﬁ: (input) the set of instances of the entity datatype external_sour ce for which the functiof is
ching in the relating_external-\source parameter of the relation argument.

specific_relation: (input)-thefully qualified name of a subtype of the external_source relationshi
enfity.

P

19.5.2 acyclic_externally_defined_item_relationship

Theacycliczexternally _defined_item_relationship function determineswhether thegraph of instances
of the.entity data type externally_defined_item that contains relation as one of its links contains a
cy¢le~Thisfunction may be used to evaluate either aexternally_defined_item_relationship or any of
its SUDTYpeS.

The function returns TRUE if no cycle has been detected. Otherwiseit returns FALSE.
NOTE 1 Thealgorithm of the function is explained in annex E.2.

NOTE 2 This function is not used in this schema. It is defined here because other 1SO 10303 integrated
resources and application protocols that use the externally_defined_item_relationship entity include rules that
use this function.
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EXPRESS specification

*

FUNCTI ON acyclic_externally_defined_itemrelationship

(relation . externally defined itemrelationship;
rel atives : SET [1:?] OF externally_defined_item
specific_relation : STRING : BOOLEAN;
LOCAL
X . SET OF externally_defined_itemrelationship;
END_LOCAL;
l': IC: at;UII.IC: at;lly_itclll::\‘ll IC: ativco T::E:\‘ll
RETURN ( FALSE) ;
END | F;

K := QUERY (edi <* bag_to_set
(USEDI N (relation.relating item
' EXTERNAL_REFERENCE _SCHEMA. ' +
" EXTERNALLY_DEFI NED_| TEM RELATI ONSHI P. '+
"RELATED I TEM)) |
specific_relation IN TYPEOF (edi));
REPEAT i := 1 TO HI | NDEX(X);
| F NOT acyclic_externally defined itemrelationship
(x[i],
relatives + relation.relating item
specific_rel ation) THEN
RETURN( FALSE) ;
END | F;
FND REPEAT;
RETURN( TRUE) ;
END FUNCTION; -- acyclic _externally defined itemrelationship
(*

Arpument definitions:

relation: (input) the candidate exter nallycdefined_item_relationship to be checked.

relrrtives: (input) the set of instances of the entity data type externally _defined_item for which the
function is searching in the relating_externally_defined_item parameter of the relation argument.

specific_relation: (input), the fully qualified entity name of a type of externally_defined_item_-
relationship entity.

EXPRESS specification

*)
END SCHEMA; -- external reference_schena

(*

20  Support resource

The following EXPRESS declaration begins the support_resource_schema.

EXPRESS specification

*

SCHEMA support _resource_schens;

(*
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NOTE 1 Seeannex D for agraphical presentation of this schema using the EXPRESS-G notation.

NOTE 2 A listing of the complete EXPRESS schema specified in this part of 1SO 10303, without comments
or other explanatory text, is available from the Internet - see annex C.

NOTE 3 This schema contains support resources.

20.1 I ntroduction

Thesubject of thesupport_resource schemaisadescription of EXPRESS declarationsthat are shared

motrathan-onaaof tha lSO 10202 intecrated recalrcaschamas
HOHe-tHetH-oHe-OrtHe oY HHegratteo eS0T ce-SeHeHcs:

by

NC
ref
w

20

An
Kirn

TOOTO

brenced by more than one 1SO 10303 integrated resource schema, the elements of this schema carnot €

thout (that is, are existent-dependent upon) the entities that reference them.

2 Fundamental concepts and assumptions

identifier is a means that enables to distinguish an information from other information of the s

being.

Product data may have an identification. The formats used to define identifiers are quite various. T

TE In contrast to elements of the generic product description resource schemas, which are a so potentially

ist

me

d. A label isatext information assigned to an information in order to facHitate its access by ahunpan

his
ent

nal
bse

International Standard definesidentifiersasstrings. It doesnotspecify theinternal structureand cont
of these strings.

Product data may have alabel. The formats used to.define labels are quite various. This Internatio
Standard defines identifiers as strings. It does nat)Specify the internal structure and content of th
strings.

20.3 Support resour ce typedefinitions

20.3.1 identifier

Arlidentifier isastring suitable for identifying some product data.

NOTE An identifieramay or may not have a natural-language meaning.

EXJAMPLE In.the context of a product, a part number or serial number would be an example of an identifief.
EXPRESS specification

*)

TYPETdentrfrer = STRING

END TYPE;, -- identifier

( *

20.3.2 label

A label isan alphanumeric string that represents the human-interpretable name of something and shall
have a natural-language meaning.

EX

©

AMPLE 'Smith', 'Widget Inc.', and 'Materials Test Laboratory' are examples of labels.
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EXPRESS specification

*

TYPE | abel = STRING
END TYPE;, -- | abel

(*
20.3.3 text

A text is an aphanumeric string intended to be read and understood by a human being. It is for
information purposes only.

EXPRESS specification

*)
TYPE text = STRI NG
END TYPE, -- text

(*
20.4 Support resour ce function definitions

20.4.1 bag to set

Ths function converts BAGsinto SETSs.
EXJAMPLE Thisfunction can be used to convert the BAGs returned by the USEDIN function into SETSs.

EXPRESS specification

*)
FUNCTI ON bag_t o_set
the _bag : BAG OF GENERIC :. iFntype) : SET OF GENERIC : intype;

| OCAL
the_set: SET OF GENERIC* intype := [];

FND L OCAL;

F SI ZECF (the_bag) >0 THEN
REPEAT i := 1 to (Hi'NDEX (the_bag);

the_set :=the Set + the_bag [i];

END_REPEAT,;

END | F;

RETURN (t hesset);

END_FUNCTI ON, - bag_t o_set

(*

Arpument-definitions:

th _bag (II |put) thc BAG tha ;D tU bc CVUI IVCltC\‘.‘Jl il ItU aSET
20.4.2 type_check function

This function compares the names of the data types of the instance that is referred to by the parameter
the_type with the set of entity names specified by sub_names.

Depending on the value of criterion, it returns TRUE if:

— case 0: the intersection of the two aggregatesis not empty.
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NOTE 1 If sub_namescontainsthe entity namesof all the subtypes of aparticular entity datatype, this case can
be used to ensure that no instance of the supertype exists.

— case 1. theintersection of the two aggregatesis empty.

NOTE 2 If sub_names contains the entity names of subtypes of a particular entity data type, this function can
be used to ensure that no instance of these subtypes exists.

— case 2: the intersection of the two aggregates contains exactly one name.

NOTE 3 If sub_names containsthe entity names of all the subtypes of aparticular entity datatype, thisfunction
can be used to ensure that no complex entity instance of subtypes of the entity exists and that only instance$ of
suljtypes of the entity exist.

NOTE 4 Theconcept of complex entity instance is defined in 1SO 10303-11.

—|case 3: the intersection of the two aggregates contains at most one name.

)

NQTE 5 If sub_names contains the entity names of subtypes of a particular entity-data type, this function fan

be lsed to ensure that no complex entity instance of these subtypes of the entity exists.

EXPRESS specification

*)
FUNCTI ON type_check_function
( the_type : GENERI G
sub_nanes: SET OF STRI NG
criterion: INTEGER ): LOd CAL;

--first, check the correctness of function argunents
IF (( NOT EXISTS ( the_type ) ) ORENOT ({O<= criterion <=3})) OR
(

SIZEOF ( sub_nanes ) = 0 ) X THEN RETURN ( UNKNOW) ;
ELBE
CASE criterion OF
0: RETURN (SIZEOF ( sub_nanes * TYPECF (the_type) ) > 0);
1: RETURN (SI ZEOF ( “sub_nanes * TYPEOF (the_type) ) = 0);
2: RETURN (SI ZEOF(* sub_nanmes * TYPECF (the_type) ) = 1);
3: RETURN (SI ZEOF ( sub_nanmes * TYPEOF (the type) ) <= 1);
END CASE;
END | F;
END_FUNCTI ON;

(*

Arpument definitions:

the type: (input) the instance whose data type is checked.

sub_names: (input) the set of names of the entity datatypesthat are candidatesfor thetypeof the type.

EXPRESS specification

*

END SCHEMA; -- support_resource_schema
(*
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21 Measure

Thefollowing EXPRESS declaration beginsthemeasure_schema and identifiesthe necessary external
references.

EXPRESS specification

*

SCHEMA neasur e_schenm;

REFERENCE FROM basic attri bute schenm -- 1 SO 10303-41

RE]

NG

NG

NQ
ol

=

NG

21

Th
EX

Th

21

nane_attri bute,
get _nane_val ue);

FERENCE FROM r epresent ati on_schema -- 1 SO 10303-43
representati on_context);
FERENCE FROM support _resource_scheng,; -- 1S0O 10303:421
TE 1 The schemas referenced above are specified in the following parts of 4/SO’10303:
basic_attribute schema clause 22 of this part of 1SO 10303
representation_schema SO 10303-43
support_resource_schema clause 20 6f\this part of 1SO 10303

TE 2 Seeannex D for agraphical presentation of thisschema using the EXPRESS-G notation.

TE 3 A listing of the complete EXPRESS schema specified in this part of 1SO 10303, without comme
pther explanatory text, is available from the Internet - see annex C.

TE 4 This schema contains support.resources.
1 I ntroduction

e subject of the measure schema is the description of physical quantities.
AMPLE Density,dength, force, and time are different kinds of physical quantities.

e resource constructs defined in this schema are based upon material in 1SO 31 and 1SO 1000.

2 Fundamental concepts and assumptions

Nts

T

followina roairocnonte-ara crimnorctod by thic cchanmAa:
TOTOVV g T COUT Tt o T C - SO P POt O 0y~ triro- ST iCiTice

— it shall be possible to specify the predefined kinds of physical quantity if the kind of a physical

guantity is known at the time when the schema is being specified;

— it shall be possible to specify non-predefined kinds of physical quantity if the kind of a physical

guantity is not known at the time when the schema is being specified.

EXAMPLE Theelementsof alist of material propertiesare physical quantities. Each element may be a different
kind of physical quantity. The kind of each element is only decided upon at instantiation time.

164

© 1SO 2000 - All rights reserved


https://standardsiso.com/api/?name=28ae6d6595d58bf51d548b8b5e30228f

| SO 10303-41:2000(E)

21.3 M easur e type definitions

21.3.1 amount_of substance measure

Anamount_of substance measure isthe value for the quantity of a substance when compared with
the number of atomsin 0.012 kilogram of carbon 12.

EXPRESS specification

*)

TYPEamount _of _subStance_neasure = REAL,
END_TYPE; -- anount_of _substance_neasure

(*
2]
Arl

EX

3.2 area_measure
area_measur e is the value of the extent of a surface.

PRESS specification

*)

TYPE area _neasure = REAL;
END TYPE, -- area_neasure

(*
2]
A

EX

3.3 celsius temperature _measure
belsius temperature_measureis the value forthe degree of heat of a body.

PRESS specification

)
TY|
EN

(*
21

A

PE cel si us_t enperature_neasure = REAL,;
D TYPE; -- celsius_tenperature_neasure

3.4 context(dependent_measure

tontext_dependent. measur eisthe value of aphysical quantity that may beinterpreted based on

comntext in which¢it is used.

EX

PRESS-specification

*)

the

TY
(*

END TYPE; -- context_dependent neasure

21.35 count_measure

A count_measur e is the value of a count.

©
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EXPRESS specification

*

TYPE count _neasure = NUMBER;
END TYPE, -- count_neasure

(*
21.3.6 descriptive_measure

A descriptive_measureisatextua value of aphysical quantity.

EXPRESS specification

*)
TYPE descriptive_neasure= STRI NG
END TYPE;, -- descriptive_neasure

(*
21.3.7 electric_current_measure
Arl electric_current_measur e isthe value for the movement of electrically charged particles.

EXPRESS specification

*)
TYPE el ectric_current_neasure= REAL;
END TYPE;, -- electric_current_mneasure

(*
21.3.8 length_measure
A length_measureisthe value of a distance.

EXPRESS specification

*)
TYPE | engt h_neasur e_=-REAL;
END TYPE;, -- |ength_neasure

(*

21.3.9 |[&minous_intensity _measure

A luminous intensity_measureisthe value for the brightness of a body.
EXPRESS specification

*

TYPE | um nous_i ntensity_neasure = REAL;
END TYPE;, -- lum nous_intensity neasure

(*

21.3.10 mass measure

A mass_measur e isthe value of the amount of matter that a body contains.
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EXPRESS specification

*

TYPE mass_neasure = REAL
END TYPE;, -- nmss_neasure

(*
21.3.11 measure value

A measure valueisavalue as defined in 1SO 31-0.

EXPRESS specification

*
)

TYPE neasure_val ue = SELECT

| engt h_neasure,

nMass_nmeasur e

ti me_neasure,

el ectric_current _neasure,

t her nrodynani c_t enper at ur e_neasur e,
cel si us_t enper at ure_neasur e,
anount _of substance_neasure,

| um nous_i ntensity_neasure,

pl ane_angl e_neasur e,

sol i d_angl e_neasur e,

ar ea_Ireasur e,

vol une_neasur e

rati o_measure,

par anet er _val ue,

nuneri c_neasure,

cont ext _dependent _neasur e,

descri ptive_neasure,

positive_| ength_neasure,
positive_plane_angl e _neasure,
positive_ratio_neasure,

count _neasure);

END TYPE;, -- neasure_val ue

21.3.12 numeric_measure

A numeric_measureisthe numeric value of aphysical quantity.
EXPRESS specification

*)

TYPE qumreri c_measure = NUMBER
ENDCEYPE; -- nuneric_neasure

(*

21.3.13 parameter_value

A parameter_valueisthe value that specifies the amount of a parameter in a parameter space.
EXPRESS specification

*)

TYPE paraneter_val ue = REAL;
END TYPE; -- paraneter_val ue

(*
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21.3.14 plane angle measure
A plane_angle measureisthe value of an anglein aplane.

EXPRESS specification

*

TYPE pl ane_angl e_neasure = REAL;
END TYPE;, -- plane_angl e neasure
(*

21.3.15 positive length_measure
A positive_length_measureisalength_measure that is greater than zero.

EXPRESS specification

*)

TYPE positive_| ength_nmeasure = | engt h_neasure;
VWHERE

WR1: SELF > 0. 0;
END TYPE;, -- positive_length_neasure

(*

Formal propositions;

WR1: The value shall be positive.

21.3.16  positive plane _angle measure
A positive_plane _angle measureisaplane angle measur e that is greater than zero.

EXPRESS specification

*)

TYPE positive_pl ane_angle_neasure = pl ane_angl e_neasure;

VWHERE
WR1: SELF > 0. 0;
END TYPE;, -- posiN<¥ve_pl ane_angl e_neasure

(*

Formal propesitions;

WR1:.The value shall be positive.

21.3.17 positive ratio_measure
A positive_ratio_measureisaratio_measurethat is greater than zero.

EXPRESS specification

*

TYPE positive_ratio_measure = rati o_mneasure;

VWHERE
WR1: SELF > 0.0;
END TYPE, -- positive_ratio _neasure

(*
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Formal propositions;

WR1: The value shall be positive.

21.3.18 ratio measure
A ratio_measureisthe value of the relation between two physical quantitiesthat are of the same kind.

EXPRESS specification

*)
TYPE ratio_nmeasure = REAL;
END TYPE, -- ratio_neasure

(*
21.3.19 s _prefix

Ar s_prefix is the name of a prefix that may be associated with an si_unit\\The definitions of| S|
prefixes are specified in 1SO 1000.

EXPRESS specification

*
)

TYPE si _prefix = ENUMERATI ON OF
exa,

pet a,

tera,

gi ga,

nega,

kil o,

hect o,

deca,

deci ,

centi,

mili,

m cr o,

nano,

pi co,

fento,

atto);

END TYPE, -- sicprefix

(*

Enumerateditem definitions;

exT: see 1SO 1000.

peta: see 1SO 1000.
tera: see ISO 1000.
giga: see SO 1000.
mega: see 1SO 1000.
kilo: see 1SO 1000.

hecto: see 1SO 1000.
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deca: see SO 1000.
deci: see ISO 1000.
centi: see 1SO 1000.
milli: see ISO 1000.

micro; see SO 1000.

L4000

NnaTo—see TSSO 1000:

¢o: see SO 1000.

p

femto: see SO 1000.

attio: see 1SO 1000.

21.3.20 si_unit_name

Arlsi_unit_nameisthe name of an Sl unit.
NOTE 1 Thedefinitions of the names of Sl units are specified in SO 1000.

EXPRESS specification

*
)

TYPE si _unit_nanme = ENUMERATI ON OF
netre,

gram

second,

anper e,

kel vi n,

nol e,

candel a,

radi an,

st eradi an,

hert z,

new on,

pascal ,

joul e,

watt,

coul onb;

vol ts

f ar ad,

ohm

sienens.

weber,

tesla,

henry,

degr ee_Cel si us,

[ uren,

| ux,

becquer el

gray,

sievert);
END TYPE;, -- si_unit_nane
(*
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Enumerated item definitions;

metre: see SO 1000.

gram: see 1SO 1000.

NOTE 2 1SO 1000 gives "kilogram™ as the Sl unit name. This part of 1SO 10303 uses "gram” as the Sl unit
name.

second: see |SO 1000.

anjpere: see |SO 1000.
kefvin: see ISO 1000.
ma@le: see ISO 1000.
candela: see ISO 1000.
raglian: see 1SO 1000.
stgradian: see ISO 1000.
heftz: see ISO 1000.
neyvton: see 1SO 1000.
pabkcal: see 1SO 1000.
joule: see 1SO 1000.

wdtt: see |SO 1000.

Q)

colilomb: see 1SO 1000.

volt: see 1SO 1000.

farad: see 1SO 1000:

ohm: see 1S©,1000.

sigmensysee SO 1000.

weber: see SO 1000.

tesla: see 1SO 1000.

henry: see 1SO 1000.

degree Celsius: see SO 1000.
lumen: see 1SO 1000.

lux: see 1SO 1000.
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becquerd: see ISO 1000.

gray: see SO 1000.

sievert: see |ISO 1000.

21.3.21 solid_angle measure

A solid_angle measureisthe value of asolid angle.

EXPRESS specification

*)
TYPE solid_angl e_neasure = REAL;
END TYPE;, -- solid _angle neasure

(*
21.3.22 thermodynamic_temperature_measure
A thermodynamic_temperature_measur e is the value for the degree of heat of a body.

EXPRESS specification

*)
TYPE t her nodynam c_t enper at ure_neasure = REAL]
END TYPE; -- thernodynani c_tenperature_neasure

21.3.23 time measure
A time_measur e is the value of the duration of a period.

EXPRESS specification

*)
TYPE ti me_neasure = REAL;
END TYPE;, -- tine_measure

(*
21.3.24  unpit

A Unit isaphysical quantity, with avalue of one.

NOTE, A unit isused to express other physical quantities of the same kind.

EXPRESS specification

*

TYPE unit = SELECT
(named_uni t,
derived _unit);
END TYPE; -- unit
(*
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21.3.25 volume measure
A volume_measur e is the value of the solid content of a body.

EXPRESS specification

*

TYPE vol ume_neasure = REAL;
END TYPE; -- vol une_neasure

(*

21.4 M easur e entity definitions

21.4.1 amount_of substance measure with_unit
Arjamount_of_substance measure with_unit isatypeof measure with_unit in@hich the physical
guantity is an amount_of substance as defined in 1SO 31. This entity data typeshall only be used to
characterize a number of particles.

EXPRESS specification

*
)

ENTI TY anmount _of substance nmeasure with _unit

SUBTYPE OF (neasure with unit);

VWHERE

WR1: ' MEASURE_SCHEMA. AMOUNT _OF_SUBSTANCELUNI T' | N TYPEOF

(SELF\ measure_wi t h_uni t. unit_caonrponent);

END ENTITY; -- anmount_of substance_measure with_unit

Formal propositions;

WR1: The unit shall be an amount_ofxsubstance _unit.

21.4.2 amount_of ;sabstance unit

Arjamount_of substance)unit isatypeof named_unit inwhich the number of elementary entities of
a qubstance as comparedto the number of atomsin 0.012 kilograms of carbon-12 is expressed..

NQTE 1 Thisdéfinition appliestothe Sl quantity 'mole. When the moleis used, the elementary entities, whpse
quantity is expressed, must be specified . They may be atoms, molecules, ions, electrons or other particleg or
specified groups of such particles (see 1SO 31-8).

NOTE 2 Thisunit corresponds to one of the seven fundamental quantities as specified in 1SO 1000.

EXPRESS specification

*

ENTI TY anmount _of substance_unit
SUBTYPE OF (naned_unit);
VWHERE
WR1: (SELF\ naned_uni t. di mensi ons. | engt h_exponent = 0.0) AND
( SELF\ naned_uni t. di nensi ons. nass_exponent = 0.0) AND
(SELF\ named_uni t. di mensi ons. ti me_exponent = 0.0) AND
(SELF\ naned_uni t. di nensi ons. el ectric_current_exponent = 0.0) AND
( SELF\ nanmed_uni t . di nensi ons. t her rodynam c_t enper at ure_exponent = 0. 0) AND
( SELF\ naned_uni t. di nensi ons. anbunt _of _substance_exponent = 1.0) AND
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( SELF\ nanmed_uni t. di nensi ons. | um nous_i ntensity_exponent

END ENTI TY; -- amount_of substance unit
(*

Formal propositions:

= 0.0);

WR1: The dimensional exponent of amount of substance shall be equal to one and all the other

dimensional exponents shall be equal to zero.

21.4.3 area_measure _with_unit

Arjarea_measure_with_unitisatypeof measure with_unit inwhichthe physical quantity isang

aspefined in 1SO 31.

EXPRESS specification

*
)

ENTI TY area_neasure_with_unit

SUBTYPE OF (neasure with_unit);

VWHERE

WR1: ' MEASURE_SCHEMA. AREA UNIT' | N TYPEOF

END ENTITY; -- area neasure with unit

Formal propositions:

WR1: The unit shall be an area_unit.

21.4.4 area_unit

Arlarea_unit isatype of named_unit in'which the extent of a surface is expressed.

NOTE Use of this entity datatypeis deprecated asit is not usable. See the examplein Annex F.

EXPRESS specification

*
)

ENTI TY area_unit

SUBTYPE OF (named_unit);

VWHERE

WR1: ( SELEW-naned_uni t. di mensi ons. | engt h_exponent

VAR < e I W2V P2 HE-C - B aR-HAE arba

(SELF\ neasure_with_unit.unit_conponent);

= 2.0) AND
( SELF\‘qaned_uni t . di mensi ons. mass_exponent = 0.0) AND
( SELEYnamed_uni t. di mensi ons. ti me_exponent = 0.0) AND
( SELF\ naned_uni t . di mensi ons. el ectri c_current _exponent
(CSELF\ narred uni t. di mensi ons. therrmdynam c terrperat ure exponent =0.0) A

= 0.

0) AND

ND

TaValY AN

END ENTITY; -- area_ unit
(*

Formal propositions:

o
[e> | mm mmy v IIL{IIUU tHH I. T Ul e TTIST UTTST AlTooTrTt UI ouuol. anRce U/\IJUIIUIII.

( SELF\ naned_uni t . di nensi ons. | uni nous_i nt ensi ty_exponent

U U)T TuND

= 0.0);

WR1: Thedimensional exponent of length shall be equal to two and all the other dimensional exponents

shall be equal to zero.
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21.4.5 celsius temperature _measure with_unit

A celsius temperature measure_with_unit is atype of measure with_unit in which the physical
guantity is a Celsius temperature as defined in 1SO 31-4.

EXPRESS specification

*

ENTI TY cel sius_tenperature_neasure_with_unit
SUBTYPE OF (neasure with unit);
VWHERE
WR1: ' MEASURE_SCHEMA. THERMODYNAM C_TEMPERATURE_UNIT' | N TYPEOF
(SELF\ measure_wi t h_uni t.unit_conponent);
END ENTITY; -- celsius_tenperature_nmeasure with unit

(*

Formal propositions;

WR1: The unit shall be athermodynamic_temperature_unit.

21.4.6 context_dependent_unit

A ¢ontext_dependent_unit isatype of named_unit that is not related to the system of unitsdefined in

thip part of 1SO 10303.

EXJAMPLE The number of parts in an assembly is a physical quantity that may be measured in a unit called
“parts’. Such aunit cannot be related to an Sl unit.

EXPRESS specification

*
)

ENTI TY cont ext _dependent _uni t

SUBTYPE OF (naned_unit);

hane : | abel;

END_ENTITY; -- context_dependent _unit

(*

Attribute definitions

name: the label by-which the context_dependent_unit is known.

21.4.7 conversion_based unit

A ¢onversion_based_unitisatypeof named_unit that definesaunit onthe basisof ameasure_with_-
unjt:

NOTE Thevalue component attribute of the measure with_unit defines the conversion factor.

EXAMPLE Aninchisaconversion_based unit. Itisfrom the Imperia system, itsnameis"inch", and it can
berelated to thesi_unit, millimetre, through ameasure with_unit whosevalueis 25.4 millimetre. A footisalso
aconversion_based unit. Itisfromthe Imperia system, itsnameis"foot", and it can be related to an si_unit,
millimetre, either directly or through the unit called "inch".
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EXPRESS specification

*

ENTI TY conversi on_based _unit
SUBTYPE OF (naned_unit);

nane : label;
conversion_factor : neasure with unit;
END ENTITY; -- conversion_based unit

(*

Attribute definitions

naj

co]:version_factor: the measure_with_unit that specifies the physical quantity from-which

Mme: the label by which the conversion_based_unit is known.

the

conversion_based_unit is derived.
21.4.8 derived_unit
A derived_unit is an expression of units.
EXIAMPLE Newtons per square millimetreis aderived_unit.
EXPRESS specification
*) - -
ENTI TY derived unit;

bl erents ¢ SET [1:?] OF derived unit_elenent;
DERI VE

hane . label := get_nane_val ues\(SELF) ;
WHERE

WR1 : (SI ZECF (el enments) > 1) GR

((SI ZECF (el ements) = 1)~AND (el enents[1].exponent <> 1.0));
WR2 : S| ZEOF (USEDI N ( SELE,“>“"BASI C_ATTRI BUTE_SCHEMA. '+
" NAVECATTRI BUTE. NAMED | TEM )) <= 1;

END ENTITY; -- derived_unit
(*
Attribute definitions
elgments: the derived unit_element s and their exponents that define the derived_unit.
name: the labelby which the derived_unit is known.
NOTE , T~Thisattributeisan upwardly compatible addition to derived_unit as specified in 1SO 10303-41:19
FU |||a: Pt upua;tim 1S.

WR1: Thereshall 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.

WR2: Each derived_unit shall be the named_item in at most one name_attribute.

NOTE 2 Thename attribute datatypeis defined in clause 22 of this part of 1SO 10303.

NOTE 3 A template for constraining the population of the entity data types defined in the basic_attribute -
schema is described in Annex E.

176
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21.4.9 derived_unit_element

A derived_unit_element isthe association of a named_unit with an exponent.

NOTE Thisentity isused in this part of 1SO 10303 to represent an element of the dimensional expression of a

der

ived_unit.

EXAMPLE Newtons per square millimetre is a derived unit. It has two elements, Newton whose exponent has
avalue of 1, and millimetre whose exponent is -2.

E>/ DRECSS cnnnifionti An

T TN OO ISP COITTCTHTronrT

)
EN

EN
(*

At

TI TY derived unit _el ement;

Lini t : named_unit;

exponent @ REAL;

D ENTITY; -- derived_unit_el emrent

ribute definitions

un

ex

21

Th

t: the named_unit that specifies the mathematical factor of the element.

ponent: the power that is applied to the unit attribute.

4.10 dimensional_exponents

e dimensional _exponents entity defines the powers of the dimensions of the seven base quantiti

€S.

ase

pUS

he

NOTE 1 The seven base quantities are definedin SO 31.
NOTE 2 Thisentity enablesthedimensional expression of any physical quantity with respect tothese seven iy
guantities.
NOTE 3 Length, mass, time, electric current, thermodynamic temperature, amount of substance, and lumin
intgnsity are the seven base quantities.
EXAMPLE 1 A lengthlef,2 millimetres has alength exponent of 1. The remaining exponents are equal to
EXAMPLE 2 A.velocity of 2 millimetres per second has alength exponent of 1 and atime exponent of -1. ]
remaining exponehts are 0.
EXPRESS specification
*)
ENTI TY di nmensi onal _exponents;

| engt h_exponent . REAL;

mass_exponent : REAL;

ti me_exponent . REAL;

el ectric_current _exponent . REAL;

t her nrodynanmi c_t enper at ure_exponent : REAL;

anmount _of _subst ance_exponent . REAL;

| um nous_intensity_exponent . REAL;
END _ENTITY; -- dinmensional _exponents

(*
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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.

the!

arn

lun

21

An
qu

EX

pu | H + + o tlo £l o4l Py H + ey la iy
MuuyTartine_tCITipgt atul © TAPUTNITIL. LT PJUVWTT U LTITUITHITIVUYTIANTITC TSTIVCT ALUTT Uasc Yud it ty
ount_of_substance exponent: the power of the amount of substance base quantity.

hinous intensity_exponent: the power of the luminous intensity base quantity.

4.11  electric_current_measure with_unit

electric_current_measure with_unit is a type of measure with @sit in which the physical
antity is an electric_current as defined in 1SO 31.

PRESS specification

)
EN

VH

EN
(*

Fo

TI TY electric_current _neasure with unit

SUBTYPE OF (neasure with unit);

FRE

WR1: ' MEASURE_SCHEMA. ELECTRI C_CURRENTUNI T' | N TYPEOF
(SELF\ measure_wi t h_uni t. unikt’_conponent) ;

D ENTITY; -- electric_current_neasure with unit

'mal_propositions;

w

21

An

paiticlesis expressed.

Nd

EX

R1: The unit shall be an eleetric_current_unit.

4.12  eectricCourrent_unit

electric_current-unit is a type of named_unit in which the movement of electrically charged

TE This:unit corresponds to one of the seven fundamental quantities as specified in SO 1000.

PRESS specification

*

ENTITY electric_current_unit
SUBTYPE OF (nanmed_unit);
VWHERE
WR1: (SELF\ naned_uni t. di mensi ons. | engt h_exponent = 0.0) AND

( SELF\ named_uni t. di mensi ons. nass_exponent = 0.0) AND

(SELF\ naned_uni t. di nensi ons. ti me_exponent = 0.0) AND

(SELF\ named_uni t. di mensi ons. el ectric_current_exponent = 1.0) AND

( SELF\ naned_uni t. di nensi ons. t her nodynami c_t enper at ure_exponent = 0.0) AND
( SELF\ named_uni t . di mensi ons. anmount _of subst ance_exponent = 0.0) AND
(SELF\ naned_uni t. di nensi ons. | um nous_i ntensity_exponent = 0.0);

END ENTITY; -- electric_current_unit
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Formal propositions:

WR1: Thedimensiona exponent of electric current shall be equal to one and all the other dimensional
exponents shall be equal to zero.

21413 global_unit_assigned_context

A global_unit_assigned_context isatype of representation_context in which the units apply to all

mg

EX

1 £ bl - 1ol Las (]
IS_vducs Ul e aupittaiic KITid.

PRESS specification

)
EN

EN
(*

At

TI TY gl obal _unit_assi gned_cont ext

SUBTYPE OF (representation_context);
nits : SET [1:?] OF unit;

D ENTITY; -- global _unit_assi gned_cont ext

ribute definitions

un

Inf

ts: the units that apply in the r epresentation_context.

ormal_propositions:

un

NG

21

len

EX

que_units: each unit shall be a different kind of .unit.
TE For an example of the use of this entity, see F.4.6.
4.14  length_measure with_unit

ength_measure_with_unit isya type of measure with_unit in which the physical quantity i
oth as defined in 1SO 31.

PRESS specification

*

EN

VH

EN

TI TY | engtdi_neasure_wi th_unit

SUBTYPE CGF-(neasure with unit);

FRE

WR1: SVEASURE_SCHEMA. LENGTH_UNI T' I N TYPECF
(SELF\ measure_wi th_uni t.unit_conponent);

DCENTI TY; -- length_neasure with unit

(*

Formal propositions;

WR1: The unit shall be alength_unit.

21.4.15 length_unit

Al

ength_unit isatype of named_unit in which distances are expressed.

NOTE Thisunit corresponds to one of the seven fundamental quantities as specified in SO 1000.
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EXPRESS specification

*

ENTITY | engt h_uni t
SUBTYPE OF (naned_unit);
VWHERE
WR1: (SELF\ naned_uni t. di mensi ons. | engt h_exponent = 1.0) AND
( SELF\ naned_uni t. di nensi ons. nass_exponent = 0.0) AND
(SELF\ named_uni t. di mensi ons. ti me_exponent = 0.0) AND
(SELF\ naned_uni t. di nensi ons. el ectric_current_exponent = 0.0) AND
( SELF\ nanmed_uni t . di mensi ons. t her nodynarmi c_t enper at ure_exponent = 0. 0) AND
( SELF\ naned_uni t. di nensi ons. anbunt _of _substance_exponent = 0.0) AND

VAN o wl B i | ol HEY ol | 3 + HEY + fal
\ STV TTAlTeUu_ulit U Ur TeTioT UTTS . T UTIT TTUUS _ T TIUTTIoT Uy TAPUTITTIU = U. UJ,

END ENTITY; -- length_unit
(*

Formal propositions:

WR1: Thedimensional exponent of length shall be equal to oneand all the other dimensional expongnts
shall be equal to zero.

21.4.16  luminous_intensity_measure with_unit

A |uminous_intensity_measure with_unit is a type of measur&{with_unit in which the physical
quantity isaluminous_intensity as defined in 1SO 31.

EXPRESS specification

*
)
ENTI TY | umi nous_i ntensity neasure_w th>unit

SUBTYPE OF (neasure with_unit);

VWHERE

WR1: ' MEASURE_SCHEMA. LUM NOUS,I'NTENSI TY_UNI T I N TYPECF
(SELF\ neasure_wi th_unit. unit_conponent);

END ENTITY; -- lum nous_intensity measure_with_unit

(*

Formal propositions:

WR1: The unit shall be-atuminous_intensity _unit.

21.4.17  luminous intensity unit
A luminaus:intensity_unit isatype of named_unit in which the brightness of abody is expressefl.

NQOTE. “This unit corresponds to one of the seven fundamental quantities as specified in SO 1000.

EXPRESS specification

*

ENTI TY | um nous_intensity_unit
SUBTYPE OF (naned_unit);
VWHERE
WR1: (SELF\ naned_uni t. di mensi ons. | engt h_exponent = 0.0) AND
( SELF\ naned_uni t. di nensi ons. nass_exponent = 0.0) AND
(SELF\ named_uni t. di mensi ons. ti me_exponent = 0.0) AND
(SELF\ naned_uni t. di nensi ons. el ectric_current_exponent = 0.0) AND
( SELF\ nanmed_uni t . di nensi ons. t her nodynami c_t enper at ure_exponent = 0. 0) AND
( SELF\ naned_uni t. di nensi ons. anbunt _of _substance_exponent = 0.0) AND
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( SELF\ named_uni t. di mensi ons. | um nous_i ntensity_exponent = 1.0);
END ENTITY; -- lumnous_intensity_unit

(*

Formal propositions:

WR1: The dimensional exponent of luminous intensity shall be equal to one and all the other
dimensional exponents shall be equal to zero.

21418 mass measure with_unit

A Jnass_meawre_with_unit isatype of measure_with_unit in which the physical quantity isampss
aspefined in 1SO 31.

EXPRESS specification

*
)

ENTI TY mass_neasure_with_unit

SUBTYPE OF (neasure with_unit);

VWHERE

WR1: ' MEASURE_SCHEMA. MASS UNIT' | N TYPEOF

(SELF\ neasure_with_unit.unit_conponent);

END ENTITY; -- nass_neasure with unit

(*

Formal propositions:

WR1: The unit shall be amass _unit.

21419  mass_unit
A mass_unit isatype of named_unit inwhich the amount of matter that abody containsis expressed.
NOQTE This unit corresponds to one of the seven fundamental quantities as specified in SO 1000.

EXPRESS specification

*
)
ENTI TY nmass_uni t
SUBTYPE OF (named_unit);
VWHERE
WR1: ( SELEWv-naned _uni t. di nensi ons. | engt h_exponent = 0.0) AND
( SELF\‘qaned_uni t . di mensi ons. mass_exponent = 1.0) AND
( SELEYnamed_uni t. di mensi ons. ti me_exponent = 0.0) AND
( SELF\ naned_uni t. di mensi ons. el ectric_current_exponent = 0.0) AND
(CSELF\ narred uni t. di mensi ons. therrmdynam c terrperat ure exponent =0.0) AND

VA ad e I s W~ WP~ P~ -V V-SSR T-X arba 0 =_0 N\ AN
T v ||u|||:u| HH |. T Ul e TTST UTTST alTooTit ul ouuol. ate UI\IJUIIUIII. = . U TuN

( SELF\ naned_uni t . di nensi ons. | uni nous_i ntensi ty_exponent = 0.0):
END ENTITY; -- nass_unit

(*

Formal propositions:

WR1: Thedimensional exponent of mass shall be equal to one and all the other dimensional exponents
shall be equal to zero.
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21.4.20 measure with_unit
A measure _with_unit isthe specification of a physical quantity as defined in 1SO 31.

EXPRESS specification

*

ENTI TY neasure with _unit
SUPERTYPE OF (ONEOF (Il ength_neasure with unit,
mass_neasure With unit,
time_measure with unit,
€l ectric_current_neasure_w tn_uni t,
t her nrodynani c_t enperature_nmeasure_with_unit,
cel sius_tenperature_measure_with_unit,
anmount _of substance _neasure with unit,
[ um nous_intensity_neasure_ with_unit,
pl ane_angl e _nmeasure_with_unit,
solid_angl e_neasure_with_unit,
area_neasure _with_unit,
vol une_measure _with unit,
rati o_nmeasure with unit ));
val ue_conponent : neasure_val ue;
Lni t _conponent : wunit;
VWHERE
WR1: valid units (SELF);
END ENTITY; -- neasure with unit
(*

Atfribute definitions

value_component: the value of the physical quantity'if expressed with respect to the unit_component.
unjt_component: the unit in which the physical quantity is expressed.

Formal propositions:

WR1: The unit_component shall*be a valid unit for the kind of measure specified by the valu
component.

14
I|

21421  named-unit

>

hamed_unit iSaunit quantity.

EXPRESS specification

ENLLEY naned unijt
SUPERTYPE OF (ONECF (si_unit,
conver si on_based_unit,
cont ext _dependent _uni t)

ANDOR

ONEOF  (length_unit,
nmass_unit,
time_unit,

electric_current _unit,

t her rodynam c_t enperature_unit,
amount _of substance_unit,

| um nous_intensity_unit,

pl ane_angl e_unit,
solid_angle_unit,
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area_unit,
vol une_unit,
ratio_unit ));

di mensi ons : di nensi onal _exponents;
END ENTITY; -- nanmed_unit

(*

Attribute definitions

dimensions: the exponents of the base properties by which the named_unit is defined.

2IA22——ptane—angte—measure—with—tnit
A plane_angle measure with_unit isatype of measure with_unit in which the physical quantity i
aplane_angle asdefined in ISO 31.
EXPRESS specification
") . .
ENTI TY pl ane_angl e_measure_wi t h_uni t
SUBTYPE OF (neasure with unit);
WHERE
WR1: ' MEASURE_SCHENA. PLANE_ANGLE UNI T' I N TYPECF
(SELF\ measure_wi t h_uni t. unit_conponent )
END ENTITY; -- plane_angle nmeasure with unit
(*
Fofmal propositions:
WR1: The unit shall be aplane _angle unit.
21.4.23  plane_angle unit
A plane_angle unit isatype of named  unit in which anglesin planes are expressed.
EXPRESS specification
ENTI TY pl ane_angl@yuni t
SUBTYPE OF (naned_unit);
WHERE
WR1: ( SELF\‘aaned_uni t. di nensi ons. | engt h_exponent = 0.0) AND
( SELF\ jpaned_uni t . di mensi ons. mass_exponent = 0.0) AND
( SELEWnhamed_uni t. di nensi ons. ti me_exponent = 0.0) AND
( SELEY naned_uni t. di nensi ons. el ectric_current _exponent = 0.0) AND
(SELF\ nanmed_uni t. di mensi ons. t her rodynam c_t enper at ure_exponent = 0.0) A
(‘SELF\ naned uni t. di nensi ons. anbunt of substance exponent = 0.0) AND
(SELF\ nanmed_uni t. di nensi ons. | um nous_i ntensity_exponent = 0.0);
END _ENTITY; -- plane_angle_unit

(*

Formal propositions:

WR1: All the dimensiona exponents shall be equal to zero.
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21.4.24 ratio_ measure with_unit

Aratio_measure with_unit isatypeof measure with_unit in which the physical quantity isaratio
as defined in 1SO 31.

EXPRESS specification

*

ENTITY rati o_neasure with _unit
SUBTYPE OF (neasure with unit);
VWHERE
WR1: ' MEASURE_SCHEMA. RATIO UNI T | N TYPEOF
(SELF\ measure_wi th_uni t.unit_conponent);
END ENTITY; -- ratio_measure with_unit

(*

Formal propositions;

WR1: Theunit shall bearatio_unit.

21.4.25 ratio_unit

A [atio_unit isatype of named_unit in which the ratio betweentwo physical quantities of the same
kind is expressed.

EXPRESS specification

*
)
ENTITY ratio_unit

SUBTYPE OF (naned_unit);

VWHERE

WR1: ( SELF\ naned_uni t. di nensi ans.’l engt h_exponent = 0.0) AND

( SELF\ naned_uni t. di nensi ons{.mass_exponent = 0.0) AND

(SELF\ named_uni t. di mensi ons. ti me_exponent = 0.0) AND

(SELF\ naned_uni t. di nensions. el ectric_current_exponent = 0.0) AND
( SELF\ named_uni t . di mensi ons. t her rodynami c_t enper at ure_exponent = 0.0) AND
( SELF\ naned_uni t . difrensi ons. anount _of _subst ance_exponent = 0.0) AND
(SELF\ named_uni t. di_frensi ons. | um nous_i ntensity_exponent = 0.0);

END ENTITY; -- rati(o)unit

Formal propositions.

WR1: All'the dimensional exponents shall be equal to zero.

21426 s _unit

Ansi_unit isatype of named_unit that definesaunit with respect to the system of unitsdefined inthis
schema.

NOTE Thesystem of unitsisbased on the specifications of 1SO 1000 but differs from them for the unit of mass.

EXPRESS specification

*

ENTITY si_unit
SUBTYPE OF (naned_unit);
prefix : OPTIONAL si_prefix;
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nane . si_unit_nane;
DERI VE
SELF\ naned_uni t. di mensi ons : di nensi onal _exponents

= dinensions_for_si_unit (nane);

END ENTITY; -- si_unit

(*

Attribute definitions

prefix: thesi_prefix that specifies the ratio with the unit specified by name.

naj

21

A
ag

EX

thelabel by which theS_uit " '
4.27 solid_angle measure with_unit

plid_angle as defined in 1SO 31.

PRESS specification

*

EN
VA

EN
(*

Fo

TI TY solid_angl e _neasure_wi th_unit

SUBTYPE OF (neasure with unit);

FRE

WR1: ' MEASURE_SCHEMA. SOLI D_ANGLE_ UNI T' I N TYPEOF
(SELF\ measure_wi t h_uni t.unit_conponent);

D ENTITY; -- solid_angle neasure with unit

'mal_propositions;

w

2]
A

EX

R1: Theunit shall be asolid_angle units

4.28 solid_angle unit
bolid_angle_unit isatype of\named_unit in which solid angles are expressed.

PRESS specification

*

EN

VH

TI TY solidrangl e_unit

SUBTYPE @F>(nhanmed_unit);

FRE

WR1: (SELF\ named_uni t. di nensi ons. | engt h_exponent = 0.0) AND
( SELF\ naned_uni t . di mensi ons. mass_exponent = 0.0) AND

EN
(*

bolid_angle_measure with_unit isatype of measure_with_unit in which the physical quantity i

(CSELF\ nanmed_uni t . di mensi ons. ti me_exponent = 0.0) AND

( SELF\ naned_uni t . di mensi ons. t her nodynani c_t enper at ur e_exponent = 0. 0) AND

( SELF\ naned_uni t. di nensi ons. anbunt _of _substance_exponent = 0.0) AND
(SELF\ named_uni t. di mensi ons. | um nous_i ntensity_exponent = 0.0);
D ENTITY; -- solid_angle_unit

Formal propositions:

WR1: All the dimensiona exponents shall be equal to zero.
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21.4.29 thermodynamic_temperature measure with_unit

A thermodynamic_temperature measure with_unit isatype of measure with_unit in which the
physical quantity is athermodynamic_temperature as defined in 1SO 31.

EXPRESS specification

*

ENTI TY t her nrodynam c_t enperature_neasure_w th_unit
SUBTYPE OF (neasure with unit);
VWHERE

EN
(*

Fo

WR1: ' MEASURE_SCHEMA. THERMODYNAM C_TEMPERATURE_UNI T' I N TYPECF
(SELF\ measure_wi t h_uni t.unit_conponent);
D ENTITY; -- thernodynam c_tenperature_neasure with_unit

'mal_propositions;

w

21

Al
iS4

Nd

EX

R1: The unit shall be athermodynamic_temperature _unit.

4.30 thermodynamic_temperature unit

X pressed.
TE Thisunit corresponds to one of the seven fundamental quantities as specified in SO 1000.

PRESS specification

*

EN
Vw_l

EN
(*

Fo

TI TY t her nodynani c_t enper at ur e xuni t
SUBTYPE OF (nanmed_unit);
FRE
VWR1: ( SELF\ named_uni t . di nensi ons. | engt h_exponent = 0.0) AND
(SELF\ named_uni t. di mensi ons. nass_exponent = 0.0) AND
( SELF\ naned_uni t . di pensi ons. ti me_exponent = 0.0) AND
( SELF\ named_uni t . di-nensi ons. el ectri c_current _exponent = 0.0) AND

( SELF\ named_unj-t._di mensi ons. anmount _of subst ance_exponent = 0.0) AND

( SELF\ naned_unj-t'. di mensi ons. | um nous_i ntensity_exponent = 0.0);
D ENTITY; --~thernodynani c_tenperature_unit

'mal_propesitions;

w

RL:. The dimensional exponent of thermodynamic temperature shall be equal to one and the ot

oclclanal-avdnanan to chall Iha acuial +0 oAy~

hermodynamic_temperature_unit isatype of named_unit inwhich the degree of heat of a bady

( SELF\ naned_uni t. di-nensi ons. t her nbdynam c_t enper at ur e_exponent = 1. 0) AND

ner

din

o
Sl Torurica \.,/\pul ICihito o'l Vo Wuw U TV,

21.4.31 time measure with_unit

A time_measure with_unit isatype of measure with_unit in which the physical quantity isatime
as defined in 1SO 31.

186
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EXPRESS specification

*

ENTITY tine_measure with unit
SUBTYPE OF (neasure with unit);
VWHERE
WRL: ' MEASURE_SCHENMA. TIME_UNI T | N TYPEOF
(SELF\ measure_wi t h_uni t.unit_conponent);
END ENTITY; -- tinme_neasure with unit
(*

Formal propositions:

WR1: The unit shall be atime_unit.

21.4.32  time _unit
A fime_unit isatype of named_unit in which the duration of periodsis expressed:
NOTE This unit corresponds to one of the seven fundamental quantities as specified in SO 1000.

EXPRESS specification

*

ENTITY tinme_unit

SUBTYPE OF (nanmed_unit);

VWHERE

WR1: ( SELF\ nanmed_uni t . di nensi ons. | engt hyexponent = 0.0) AND

( SELF\ naned_uni t . di nensi ons. nass_exponent = 0.0) AND

(SELF\ naned_uni t. di nensi ons. ti me_exponent = 1.0) AND

( SELF\ named_uni t . di mensi ons. el ect\ri“c_current _exponent = 0.0) AND
( SELF\ naned_uni t. di nensi ons. t her nodynam c_t enper at ur e_exponent = 0. 0) AND
( SELF\ named_uni t . di mensi ons. anmeunt _of subst ance_exponent = 0.0) AND
(SELF\ naned_uni t. di nensi ons¢cl*um nous_i ntensity_exponent = 0.0);

END ENTITY; -- tinme_unit

(*

Formal propositions;

WR1: The dimensional-exponent of time shall be equal to one and all the other dimensional expongnts
shall be equal to zera.

21.4.33 wyolume measure with_unit

A yolume-measure with_unit isatype of measure with_unit in which the physical quantity ils a
volume'as defined in 1SO 31.

EXPRESS specification

*

ENTI TY vol une_rmeasure_with_unit
SUBTYPE OF (neasure with unit);
VWHERE
WR1: ' MEASURE_SCHEMA. VOLUMVE_UNIT' | N TYPEOF
(SELF\ measure_wi th_uni t.unit_conponent);
END ENTITY; -- volunme_neasure_with unit

(*

Formal propositions;
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WR1: The unit shall be avolume_unit.

21.4.34  volume unit

A volume_unit isatype of named_unit in which the solid content of a body is expressed.

NOTE Use of thisentity datatypeis deprecated asit is not usable. See the examplein Annex F

EXPRESS specification

*

EN
Vw_l

EN

Fo

TI TY vol une_unit

SUBTYPE OF (nanmed_unit);

FRE

WR1: ( SELF\ nanmed_uni t . di nensi ons. | engt h_exponent = 3.0) AND

( SELF\ named_uni t. di nensi ons. nass_exponent = 0.0) AND

(SELF\ naned_uni t. di nensi ons. ti me_exponent = 0.0) AND

(SELF\ named_uni t. di mensi ons. el ectri c_current _exponent = 0{0) AND

( SELF\ named_uni t . di mensi ons. anmount _of _subst ance_exponent = 0.0) AND

( SELF\ naned_uni t . di mensi ons. | um nous_i ntensity_exponent = 0.0);
D ENTITY; -- volune_unit

'mal_propositions;

w
ex

21
21

Th
cal

EX

R1: The dimensional exponent of length shall be eqta to three and all the other dimensio
ponents shall be equal to zero.

5 M easur e function definitions

5.1 derive_dimensional.exponents

e derive_dimensional_exponents-function determines the dimensional exponents of a unit.

naEed units the dimensions attribute is returned and for derived units the dimensional exponents

ulated from its e ements.

PRESS specification

")
FU

NCTI ON deriA-€_di mensi onal _exponents (x : unit) : dinensional _exponents;

| OCAL
result : dinensional _exponents : =

di nensi onal _exponents(0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0);
FND LOCAL;

( SELF\ naned_uni t. di nensi ons. t her nbdynam c_t enper at ure_exponent = 0.0) AND

nal

or
are

188

| F ' MEASURE_SCHEMA. DERI VED_UNI T' IN TYPEOF(x) THEN -- x is a derived un
REPEAT i := LO NDEX(x. el ements) TO HI | NDEX(x. el enents);

result. | engt h_exponent P =
result.l ength_exponent +
(x.elements[i].exponent *
x.elements[i].unit.dinmensions.|ength exponent);

resul t. nass_exponent D=
resul t. mass_exponent +
(x.elenments[i].exponent *
x. el ements[i].unit.di nmensions. nass_exponent);

it
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result.time_exponent : =
result.time_exponent +
(x.elenments[i].exponent *
x.elements[i].unit.dinmensions.tine_exponent);

result.electric_current_exponent D=
result.electric_current_exponent +
(x.elements[i].exponent *
x.elements[i].unit.dinmensions.electric_current_exponent);

resul t.thernodynam c_t enperature_exponent : =
resul t.thernodynam c_t enper at ure_exponent +
(x.elements[i].exponent *

EN

Ar

x.elements[i].unit.dinensions.thernodynamn c_t enperat ure_exponent

resul t.anount _of subst ance_exponent D=
resul t.amount of substance_exponent +
(x.elements[i].exponent *
x.elements[i].unit.dinmensions.anount of substance_exponent);

result.lum nous_intensity_ exponent i =
result.lum nous_intensity_exponent +
(x.elenments[i].exponent *
x.elements[i].unit.dinensions.|umnous_intensity_exponent);

END REPEAT;

FLSE -- x is a unitless or a naned unit
result := x.di mensions;

END | F;

RETURN (result);

D FUNCTI ON, -- derive_di nmensi onal _exponent s

jument definitions:

2]
Th

EX

: {input) the unit that the dimensional _exponents are being derived from.

5.2 dimensions for. s unit
e dimensions for_si_unjt function returns the dimensional _exponents of the given si_unit.

PRESS specification

")
FU

©

NCTI ON di_nensi ons_for_si_unit (n : si_unit_nane) : dinmensional _exponent
CASE n GF
netre : RETURN (di mensi onal _exponents
(1.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0));
gram : RETURN (di mensi onal _exponents
(0.0, 1.0, 0.0, 0.0, 0.0, 0.0, 0.0));
second : RETURN (di nensi onal _exponents
(0.0, 0.0, 1.0, 0.0, 0.0, 0.0, 0.0));
anper e : RETURN (di nensi onal _exponents
(0.0, 0.0, 0.0, 1.0, 0.0, 0.0, 0.0));
kel vin : RETURN (di nensi onal _exponents
(0.0, 0.0, 0.0, 0.0, 1.0, 0.0, 0.0));
nol e : RETURN (di nensi onal _exponents
(0.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0));
candel a : RETURN (di nensi onal _exponents
(0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0));
radi an : RETURN (di nensi onal _exponents
(0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0));
st er adi an : RETURN (di nensi onal _exponents

SO 2000 - All rights reserved
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(0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0));

hertz RETURN (di nensi onal _exponents
(0.0, 0.0, -1.0, 0.0, 0.0, 0.0, 0.0));
newt on RETURN (di nensi onal _exponents
(1.0, 1.0, -2.0, 0.0, 0.0, 0.0, 0.0));
pascal RETURN (di mensi onal _exponents
(-1.0, 1.0, -2.0, 0.0, 0.0, 0.0, 0.0));
joule RETURN (di mensi onal _exponent s
(2.0, 1.0, -2.0, 0.0, 0.0, 0.0, 0.0));
wat t RETURN (di mensi onal _exponents
(2.0, 1.0, -3.0, 0.0, 0.0, 0.0, 0.0));
coul omb RETURN (di mensi onal _exponent s
(0.0, 0.0, 1.0 1.0 0.0 0.0 0.0)):
vol t RETURN (di mensi onal _exponent s
(2.0, 1.0, -3.0, -1.0, 0.0, 0.0, 0.0));
farad RETURN (di mensi onal _exponent s
(-2.0, -1.0, 4.0, 1.0, 0.0, 0.0, 0.0));
ohm RETURN (di mensi onal _exponent s
(2.0, 1.0, -3.0, -2.0, 0.0, 0.0, 0.0));
si emens RETURN (di mensi onal _exponent s
(-2.0, -1.0, 3.0, 2.0, 0.0, 0.0, 0COY);
weber RETURN (di mensi onal _exponents
(2.0, 1.0, -2.0, -1.0, 0.0, 0,0,00.0));
tesla RETURN (di mensi onal _exponent s
(0.0, 1.0, -2.0, -1.0, 0.0,20.0, 0.0));
henry RETURN (di mensi onal _exponent s
(2.0, 1.0, -2.0, -2.0, 030, 0.0, 0.0));
degree_Cel sius : RETURN (di nensi onal _exponént's
(0.0, 0.0, 0.0, 0.0,001.°0, 0.0, 0.0));
[ uren RETURN (di mensi onal _expehent s
(0.0, 0.0, 0.0, 070, 0.0, 0.0, 1.0));
[ ux RETURN (di mensi onalxexponent s
(-2.0, 0.0, 00, 0.0, 0.0, 0.0, 1.0));
becquer el RETURN (di nensi-gnal _exponent s
(0.0, 0.0,~1.0, 0.0, 0.0, 0.0, 0.0));
gray RETURN (di nensi onal _exponent s
(2.0, 0.0, -2.0, 0.0, 0.0, 0.0, 0.0));
si evert RETURN («di-rensi onal _exponent s
(2,0y° 0.0, -2.0, 0.0, 0.0, 0.0, 0.0));
OTHERW SE RETURN. (?);
FND_CASE;
END FUNCTI ON; -- dinensions for_si _unit
(*
Arpument definitions;
n :|(input) the namme of the unit for which the dimensional_exponents will be returned.
21.5.3 valid_units
Th gasH easy A itsvalid

the function returns TRUE. Other ise, it returns FAL SE.

EXPRESS specification

*

FUNCTION valid units ( m: nmeasure_with unit ) : BOCOLEAN ;
| F ' MEASURE_SCHENMA. LENGTH_MEASURE' | N TYPECF ( m val ue_conponent ) THEN
| F derive_di nensi onal _exponents ( munit_conponent ) <>
di nensi onal _exponents ( 1.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN ( FALSE) ;
END | F;
END | F;
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| F ' MEASURE_SCHENMA. MASS MEASURE' | N TYPEOF ( m val ue_conponent ) THEN
| F derive_di nensi onal _exponents ( munit_conmponent ) <>
di rensi onal _exponents ( 0.0, 1.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN ( FALSE) ;
END_| F;
END | F;
| F ' MEASURE_SCHEMA. TI ME. MEASURE' | N TYPEOF ( m val ue_conponent ) THEN
| F derive_di nensi onal _exponents ( munit_conponent ) <>
di rensi onal _exponents ( 0.0, 0.0, 1.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN ( FALSE) ;
END_| F;
END | F;
E ' MEASURE SCHEMA. ELECTRI C CURRENT MEASURE'
N TYPECF ( m val ue_conponent ) THEN
| F derive_di nensi onal _exponents ( munit_conponent ) <>
di nensi onal _exponents ( 0.0, 0.0, 0.0, 1.0, 0.0, 0.0, 0.0 ) THEN
RETURN ( FALSE) ;
END | F;
END | F;
F ' MEASURE_SCHEMA. THERMODYNAM C_TEMPERATURE_MEASURE'
N TYPECF ( mval ue_conponent ) THEN
| F derive_di nensi onal _exponents ( munit_conponent ) _ <>
di rensi onal _exponents ( 0.0, 0.0, 0.0, 0.0, 1.0,.0)0, 0.0 ) THEN
RETURN ( FALSE) ;
END_| F;
END | F;
F ' MEASURE_SCHEMA. CELSI US_TEMPERATURE_MEASURE'
N TYPECF ( m val ue_conponent ) THEN
| F derive_di nensi onal _exponents ( munit _:conponent ) <>
di nensi onal _exponents ( 0.0, 0.0, 0.@.0.0, 1.0, 0.0, 0.0 ) THEN
RETURN ( FALSE) ;
END | F;
END | F;
F ' MEASURE_SCHEMA. AMOUNT _OF_SUBSTANCE MEASURE'
N TYPECF ( mval ue_conponent ) THEN
| F derive_di nensi onal _exponents ( munit_conmponent ) <>
di rensi onal _exponents ( *0.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0 ) THEN
RETURN ( FALSE) ;
END_| F;
END | F;
F ' MEASURE_SCHEMA. LUMSNOUS | NTENSI TY_MEASURE'
N TYPECF ( m val ue-eonmponent ) THEN
| F derive_di nensi‘onal _exponents ( munit_conponent ) <>
di nensi onal.\exponents ( 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0 ) THEN
RETURN ( FALSE) ;
END | F;
END | F;
F ' MEASURESSCHEMA. PLANE_ANGLE_MEASURE' | N TYPECF ( m val ue_conponent ) THEN
| F deriyve_di nensi onal _exponents ( munit_conponent ) <>
di~rensi onal _exponents ( 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN ( FALSE) ;
END | F;
NB_| E;
| F' MEASURE_SCHEMA. SOLI D_ANGLE_MEASURE' | N TYPECF ( m val ue_conponent ) THEN
| F derive_di nensi onal _exponents ( munit_conponent ) <>
di nensi onal _exponents ( 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN ( FALSE) ;
END | F;
END_| F;
| F ' MEASURE_SCHEMA. AREA MEASURE' | N TYPECF ( m val ue_conponent ) THEN
| F derive_di nensi onal _exponents ( munit_conponent ) <>
di nensi onal _exponents ( 2.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN ( FALSE) ;
END | F;
END | F;
| F ' MEASURE_SCHEMA. VOLUVE_MEASURE' | N TYPEOF ( mval ue_conponent ) THEN
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| F derive_di nensi onal _exponents ( munit_conponent ) <>
di mensi onal _exponents ( 3.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN ( FALSE) ;
END | F;
END_| F;
| F ' MEASURE_SCHEMA. RATI O MEASURE' | N TYPEOF ( m val ue_conponent ) THEN
| F derive_di nensi onal _exponents ( munit_conponent ) <>
di nensi onal _exponents ( 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN ( FALSE) ;
END | F;
END_| F;
| F ' MEASURE_SCHEMA. POSI Tl VE_LENGTH_MEASURE'
N TYPEOF (_m val ue_conponent ) THEN

EN

Ar

| F derive_di nensi onal _exponents ( munit_conponent ) <>
di rensi onal _exponents ( 1.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN ( FALSE) ;
END | F;
END | F;
F ' MEASURE_SCHEMA. PCSI Tl VE_PLANE_ANGLE_MEASURE'
N TYPECF ( m val ue_conponent ) THEN
| F derive_di nensi onal _exponents ( munit_conponent ) <>
di mensi onal _exponents ( 0.0, 0.0, 0.0, 0.0, 0.0, 0.0y 0.0 ) THEN
RETURN ( FALSE) ;
END | F;
FND | F;
RETURN ( TRUE) ;
D FUNCTION, -- valid units

jument definitions:

m:

EX

(input) the candidate measure_with_unit that isto be checked.

PRESS specification

)
EN
(*
27

Th

D SCHEMA;, -- neasure_schenma

Basic attribute

e following EXPRESS declaration beginsthe basic_attribute_schema and identifies the necess|

exiernal references.

EX

PRESSspecification

*)

SG
RE

RE

RE|

RE

192

ary

HEMA basic_attri bute schenm;

FERENCE FROM acti on_schena -- 1 SO 10303-41
(action,
action_request_sol ution);

FERENCE FROM application_context schenma -- 1 SO 10303-41
(application_context);

FERENCE FROM approval _schenma -- 1S0O 10303-41
(approval _date tine,
approval _role);

FERENCE FROM confi gurati on_managenent _schena -- 1S0O 10303-44
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(configuration_design);

REFERENCE FROM date time_schenm -- 1 SO 10303-41
(date_role,
date tine_role,
tine_role);

REFERENCE FROM ef fectivity_schema -- 1SO 10303-41
(effectivity);

REFERENCE FROM ext er nal _reference_schema -- 1 SO 10303-41
(external _source);

REFERENCE FROM nmanagenent _resour ces_schenma -- 1SO 10303-41
action_assi gnnent,
action_request _assi gnment,
approval _assi gnnent,
certification_assignnment,
contract _assi gnnent,

docunent reference

ef fectivity_assi gnnment,

external _referent_assi gnnment,
group_assi gnnent ,

name_assi gnnent,

security classification_assignnent);

REFERENCE FROM neasure_schema -- 1 SO 10303-41
derived_unit);

REFERENCE FROM per son_or gani zati on_schenma -- 1S0O 10303-41
address,

per son_and_or gani zati on_rol e,
person_and_or gani zati on,
person_rol e,

organi zation_rol e,

organi zati onal _project);

REFERENCE FROM pr oduct _defi nisti-on_schena -- 1 SO 10303-41
product cat egory,

product _definition,

product definition_substitute);

REFERENCE FROM pr oduct’ property _definition_schena -- 1 SO 10303-41
property_definition,

shape_aspect,

shape_aspect~pel ati onshi p);

REFERENCE RROM product _property_representati on_schema -- |SO 10303-41
cont ext \dependent shape_representati on,
property_definition_representation);

REFERENCE FROM gr oup_schena -- 1S5S0 10303-41

aroup):
~J ~77

REFERENCE FROM represent ati on_schena -- |1 SO 10303-43
(representation);

REFERENCE FROM support_resource_schena -- 1S5S0 10303-41
(identifier,
| abel ,
text);

(*

NOTE 1 The schemareference above are specified in the following parts of 1SO 10303:
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action_schema
application_context_schema
approval_schema
configuration_management_schema
date time_schema

effectivity_schema

clause 10 of this part of 1SO 10303
clause 4 of this part of 1SO 10303
clause 12 of this part of 1SO 10303
1SO 10303-44

clause 16 of this part of 1SO 10303

clause 18 of this part of 1SO 10303

NG

NQ
ol

=

Nd

Th
to
ass

NQ
an

external_reference schema
management_resources schema
measure_schema
person_organization_schema
product_definition_schema
product_property_definition_schema
product_property_representation_schema
representation_schema

support_resource_schema

clause 19 of this part of 1SO 10303
clause 8 of this part of 1SO 10303
clause 21 of this part of |S0)10303
clause 15 of this part'of 1SO 10303
clause 5 of this-part of 1SO 10303
clause 6 of-this part of 1SO 10303
cladse 7 of this part of 1SO 10303
1SO 10303-43

clause 20 of this part of 1SO 10303

TE 2 Seeannex D for agraphical presentation-of this schema using the EXPRESS-G notation.

TE 3 A listing of the complete EXPRESS schema specified in this part of 1SO 10303, without comments
pther explanatory text, is available from'the Internet - see annex C.

TE 4 Thisschema contains support resources.

A I ntroductien

e subject of thebasic” attribute_schemaistheassignment of id, name, description and rol e attributes
hspects of produet data. This schema defines the mechanism to define avalue for these attributes and

jociate it with-product data.

TE , 4-The concepts defined in this schemado not provide a generic capability to associate an identificati
bme, 'a description, or arole to product data. They are applied, in order to ensure upward compatibility, in

Cas

where a requirement to add one or more of these kinds of attributes to a particular entity data type has b

fon,
the
pen

identified during the revision or amendment process of the standard document in which this entity data type is

def

ined.

NOTE 2 The associated entities are defined in ISO 10303-41, 1SO 10303-43 and |SO 10303-44.

194
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22.2 Fundamental concepts and assumptions

The following concepts are supported by this schema:

T
an
d

co
in

Th
ar
dei
A

the assignment of an identifier to product data;
the assignment of alabel to product data;

the assignment of a descriptive text to product data;

assignment of an identifier correspondsto theid_attribute entity datatype. The entitiesto wh
identifier may be assigned are specified intheid_attribute select datatype. These entities hav
ived attribute id. The corresponding identifier value is provided by the get_id_valuéfunction.
straint ensuresthat thereisat most one instance of id_attribute assigned to an instance of an entity
heid_attribute select type.

e assignment of a name corresponds to the name_attribute entity datatype. The entitiesto wh
ame may be assigned are specified in the name_attribute select datatype. These entities hav
ived attribute name. The corresponding label value is provided-by-the get_name value functi
constraint ensures that there is at most one instance of name_atthibute assigned to an instance of

enfity in the name_attribute _select type.

T
en

tyq]
the
de

Th
rol

rol
the

tyy
27
Th

27

assignment of a descriptive text corresponds to thedescription_attribute entity datatype. 1
ities to which a description may be assigned are specified in the description_attribute select d
e. These entities have a derived attribute description. The corresponding text value is provided

get_description_value function. A constraint ensures that there is at most one instance
bCription_attribute assigned to an instanceof an entity in the description_attribute select typ

e assignment of arole correspondsto:the role_association entity datatype. The entitiesto whig
e may be assigned are specified intherole_select datatype. These entities have aderived attrib
. The corresponding objectw.role is provided by the get_role function. A constraint ensures t

re is at most one instance of role association assigned to an instance of an entity in therole sel
e.

3 Basic attribute type definitions

s subclauséeontains the EXPRESS type definitionsin the basic_attribute _schema.

3.1 description_attribute select

a

ch
ea
A

ch
e a
bN.
an

'he
ata
by
of

D

ha
ute
hat
ect

A description_attribute_select specifies those objects thal may be assigned a descriptive text.

EXPRESS specification

*

TYPE description_attribute_sel ect = SELECT

©

(action_request_sol ution,
appl i cati on_cont ext,
approval rol e,
confi guration_design,
date _role,
date tine_role,
cont ext _dependent _shape_representati on,
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ef fectivity,

external source,

organi zation_rol e,

per son_and_organi zati on_rol e

per son_and_or gani zati on,
person_rol e,

property definition_representation,
representation,

time_role);
END TYPE; -- description_attribute_sel ect
(*
2232 d_attribute_sefect

Arlid_attribute_select specifies those objects that may be assigned an identifier.

EXPRESS specification

*
)
TYPE id attribute_sel ect = SELECT
action,

address,

product _cat egory,

property definition,
shape_aspect,
shape_aspect rel ationship,

appl i cati on_cont ext,

group,

organi zati onal _proj ect,
representation);

END TYPE, -- id_attribute sel ect

24.3.3 name_attribute select
A name_attribute_select specifies those objects that may be assigned a name.

EXPRESS specification

*
)
TYPE nane_attri bute sel ect = SELECT
action_requeSt,sol ution,

addr ess,

confi guration_desi gn,

cont ext~dependent _shape_representati on
deri yved/unit,

ef fectivity,

pérson_and_or gani zati on,

prioduct definition,

product _definition_substitute,
property definition_representation);
END TYPE;, -- nane_attribute_sel ect

(*

22.3.4 role_select

A role_select specifies those objects that may be assigned arole.
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EXPRESS specification

*

TYPE rol e_sel ect = SELECT
(action_assi gnment,

action_request _assi gnment,
approval _assi gnnent,
approval _date_tine,
certification_assignnent,
contract _assi gnnent,
docunent reference,

ef fectivity_assignnent,

NG
up

EX

C}\t Cl II(J.: I Cf Cl1 Cllt _dool yIIIICIIt y

gr oup_assi gnment ,

nane_assi gnnent,
security_classification_assignnment);
D TYPE;, -- role_select

4 Basic attribute entity definitions

s subclause contains the EXPRESS entity definitionsin the basic_attribute schema.

4.1 description_attribute

lescription_attribute specifies the assignment of a descriptive text string to product data.

TE This entity provides the capability to add a descriptionattribute to product data using a method tha
vardly compatible with 1SO 10303-41:1994, | SO 10303-43:1994, and | SO 10303-44:1994.

PRESS specification

*

EN

EN

At

TI TY description_attribute;

attri bute value : text;

Jescri bed_item : description_attribute_select;
D ENTITY; -- descriptiton attribute

ribute definitions

att

de

27

ribute value.the text that characterizes the described_item.

beribed .item: the item that is described.

4.2 id_attribute

tis

Anid_attributeisthe assignment of an identifier to product data.

NOTE 1 Thisentity providesthe capability to add anid attribute to product datausing amethod that is upwardly
compatible with 1SO 10303-41:1994 and 1SO 10303-43:1994.

EXPRESS specification

*

ENTITY id _attribute;
attribute value : identifier;

©

identified item: id attribute_select;
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END ENTITY; -- id_ attribute

(*

Attribute definitions

att

ribute value: the identifier that distinguishesthe identified_item.

NOTE 2 The context in which attribute valueis used as a discriminating characteristic can be identified in an
annotated Express schema that uses or specializes this entity, or be default, in an agreement of common
understanding between partners sharing thisinformation.

idgntified_item: the item that is identified.
24.4.3 name_attribute
A hame_attributeisthe assignment of alabel by which the product data is known,
NOTE Thisentity providesthe capability to add a name attribute to product data usingia method that is upwati
compatible with 1SO 10303-41:1994 and 1SO 10303-44:1994.
EXPRESS specification
*)
ENTI TY name_attri bute;
attri bute _val ue : | abel;
haned item . name_attribute_sel ect;
END ENTITY; -- name_attribute
( *
Attribute definitions
attribute value: the label by which the named_item is known.
named_item: the item to which the name is applied.
23.4.4 object_role
Arlobject_rolespecifiesarolefor theassociation of management type datawith other aspectsof prod

data and a descriptionof that role.

NQ
oth

EX

TE This entity provides the capability to add arole attribute to an association of management type dataw
er aspects of) product data using a method that is upwardly compatible with |SO 10303-41:1994.

PRESS specification

Lct

ith

*

ENTI TY object _role;

nane : | abel ;

description : OPTI ONAL text;
END ENTITY; -- object_role

(*

Attribute definitions

name: the label by which the object_roleis known.

198
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description: thetext that characterizesthe object_role. The value of the attribute need not be specified.

22.4.5 role_association

A role_association isthe assignment of an object_roleto an association of management type datawith
other aspects of product data.

NOTE This entity data type provides a capability to add a role attribute to certain entity data types that specify
associations between product data and administrative or management data. Such entity datatypes are specified in
the management_resour ces_schema.

EXPRESS specification

*)

ENTI TY rol e_associ ati on;

ol e . object_role;
temwith role : role_select;
END ENTITY; -- role_association
(*
Attribute definitions

ro
d

item_with_role: the item to which arole is assigned.

24.5 Basic attribute function definitions

Th

If 4
att

EX

a

s subclause contains the EXPRESS function definitions in the basic_attribute_schema.

5.1 get_description_yvalue

|description_attributereferencestheobject, thefunctionwill returnthevalueof theattribute_val
ibute of this description_attribute. Otherwise, the indeterminate value will be returned.

)
FU

EN
(*

©

e: theobj ect_r olethat specifiesthe purpose of the association of-ther ole_association with produgt_-

efunction get_description_value acceptsan object to which adescriptivetext string may be assigned
angl returns this description jf present.

ue

PRESS spegcification
NCFL ON get description_val ue
Obj : description_attribute_select) : text;
ULAL
description_bag : BAG OF description_attribute :=
(USEDI N (obj,

' BASI C_ATTRI BUTE_SCHEMA. ' +
' DESCRI PTI ON_ATTRI BUTE. ' +
' DESCRIBED | TEM ) ) ;
END_LCOCAL;
| F SI ZECF (description_bag) =1
THEN RETURN (description_bag[1l].attribute_ val ue);
ELSE RETURN (?);
END | F;
D FUNCTI O\, -- get_description_val ue
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Argument definitions:

obj: (input) the object for which atext isdetermined. Thisisan input to the function.

22.5.2 get_id_value

The function get_id_value accepts an object to which an identifier may be assigned and returns this
identifier if present.

If an id_attribute references the object, the function will return the value of the attribute value
attfibute of thisid_attribute.” Otherwise, the indeferminate value will be returned.

EXPRESS specification

*
)
FUNCTI ON get _i d_val ue

obj : id attribute_select) : identifier;
| OCAL
id bag : BAGOF id attribute :=
(USEDI N (obj,

' BASI C_ATTRI BUTE_SCHEMA. ' +

"I D_ATTRI BUTE. ' +

"I DENTI FIED_ I TEM));

END LOCAL;

F SIZECOF (id_bag) =1
THEN RETURN (id_bag[1].attribute_val ue);
ELSE RETURN (?);

END | F;

END FUNCTION; -- get _id_val ue

(*

Arpument definitions:

ob]: (input) the object for which an identifier isdetermined. Thisisan input to the function.

24.5.3 get_name value

Thefunction get_name_yalue accepts an object to which alabel may be assigned and returnsthislapel
if present.

If @ name_attribute references the object, the function will return the value of the attribute value
attfibute of thisname_attribute. Otherwise, the indeterminate value will be returned.

EXPRESS specification

*

FUNCTI ON get _nane_val ue

(obj : name_attribute_select) : |abel;
LOCAL
nane_bag : BAG OF nane_attribute :=
(USEDI N (obj,

' BASI C_ATTRI BUTE_SCHEMA. '+
' NAVE_ATTRI BUTE. '+
"NAMVED_| TEM ) ) ;
END_LOCAL;
| F SI ZECF (nane_bag) =1
THEN RETURN (name_bag[ 1] . attri bute_val ue);
ELSE RETURN (?);
END | F;
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END FUNCTI ON; -- get_nane_val ue
(*

Argument definitions:

obj: the object for which alabel is determined. Thisisan input to the function.

22.5.4 get_role

Thefunction get_role accepts an object to which arole may be assigned and returns thisroleif present.

If Aarala acoenoiation refarcnecnctha ahioot thafirmmetianavanll rabrrntha ohinot rala Af tha ral o At
[«

te

[ OTrC o o0t O T CFC IR C T ot T OO TGt C T O tror T vV T T CtOr T tHC U0 Cot_ T Orc o tricTorc Tt

of thisrol e _association. Otherwise, the indeterminate value will be returned.

EXPRESS specification

*)
FUNCTI ON get _rol e

obj : role_select) : object _role;
| OCAL
fole bag : BAG OF rol e_association: =
(USEDI N (obj,

' BASI C_ATTRI BUTE_SCHEMA. ' +
" ROLE_ASSOCI ATI ON. '+
"I TEMWTH_ROLE'));
END LOCAL;
F SI ZEOF (role_bag) =1
THEN RETURN (rol e_bag[1].role);
ELSE RETURN (?);
END | F;
END FUNCTION;, -- get role

Arpument definitions:

ob]: (input) the object for which an object_roleis determined. Thisisan input to the function.

EXPRESS specification

*)
END SCHEMA; -- basi)C_attri bute_schema
(*

© 1SO 2000 - All rights reserved

201


https://standardsiso.com/api/?name=28ae6d6595d58bf51d548b8b5e30228f

| SO 10303-41:2000(E)

Annex A
(normative)

Short names of entities

Table A.1 providesthe short names of entities specified in thispart of 1ISO 10303. Requirementson the
use of the short names are found in the implementation methods included in ISO 10303.

NGFE—TFhe- BEXPRESSenttty-rames-ere-avatapte-fromtnternet:
<htt p://ww. nel . ni st. gov/ di v826/ subj ect/ apde/ snr/ >
Table A.1 - Short names of entities
Entity names Short names
ACTION ACTION
ACTION_ASSIGNMENT ACTASS
ACTION_DIRECTIVE ACTDRC
ACTION_METHOD ACTMTH
ACTION_METHOD_ASSIGNMENT ACMTAS
ACTION_METHOD_RELATIONSHIP ACMTRL
ACTION_METHOD_ROLE ACMO
ACTION_RELATIONSHIP ACTRLT
ACTION_REQUEST ASSIGNMENT ACRQAS
ACTION_REQUEST _SOLUTION ACRQSL
ACTION_REQUEST STATUS ACRQST
ACTION_RESOURCE ACTRSR
ACTION_RESOURCE_RELATIONSHIP ACRSRL
ACTION_RESOURCE_TY/PE ACRSTY
ACTION_STATUS ACTSTT
ADDRESS ADDRSS
AMOUNT_OE-SUBSTANCE _MEASURE WITH_UNIT AOSMWU
AMOUNT <OF SUBSTANCE_UNIT AOSU
APPLICATION_CONTEXT APPCNT
APRLICATION_CONTEXT_ELEMENT APCNEL
APPLICATION_CONTEXT_RELATIONSHIP APCNRL
APPLICATION PROTOCOL DEFINITION—————|APPRDF
APPROVAL APPRVL
APPROVAL_ASSIGNMENT APPASS
APPROVAL _DATE TIME APDTTM
APPROVAL_PERSON_ORGANIZATION APPROR
APPROVAL_RELATIONSHIP APPRLT
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Table A.1 - Short names of entities (continued)

Entity names Short names
APPROVAL_ROLE APPRL
APPROVAL_STATUS APPSTT
AREA_MEASURE_WITH_UNIT AMWU
AREA_UNIT ARUNT
ATTRIBUTE_CLASSIFICATION_ASSIGNMENT ATCLAS
ATFFRIBUTFEMALUE-ASSIGNMENT APEAS
ATTRIBUTE_VALUE_ROLE ATVLRL
CALENDAR_DATE CLNDT
CELSIUS TEMPERATURE_MEASURE_WITH_UNIT CTMWU
CERTIFICATION CRTECT
CERTIFICATION_ASSIGNMENT CRTASS
CERTIFICATION_TYPE CRTTYP
CHARACTERIZED_OBJECT CHROBJ
CHARACTERIZED_OBJECT_RELATIONSHIP CHOBRL
CLASSIFICATION_ASSIGNMENT CLSASS
CLASSIFICATION_ROLE CLSRL
CONTEXT_DEPENDENT_SHAPE_REPRESENTATION CDSR
CONTEXT_DEPENDENT_UNIT CNDPUN
CONTRACT CNTRCT
CONTRACT_ASSIGNMENT CNTASS
CONTRACT_RELATIONSHIP CNTRLT
CONTRACT_TYPE CNTTYP
CONVERSION_BASED_UNIT, CNBSUN
COORDINATED_UNIVERSAL_TIME_OFFSET CUTO
DATE DATE
DATED_EFFECTIVITY. DTDEFF
DATE_AND_TIME DTANTM
DATE_AND_THVE_ASSIGNMENT DATA
DATE_ASSIGNMENT DTASS
DATE ROLE DTRL
DATETIME _ROLE DTTMRL
DERIVED_UNIT DRVUNT
BDERWVEDUINtT—EEEMENT BRUNEE
DESCRIPTION_ATTRIBUTE DSCATT
DIMENSIONAL_EXPONENTS DMNEXP
DIRECTED_ACTION DRCACT
DOCUMENT DCMNT
DOCUMENT_PRODUCT_ASSOCIATION DCP1
DOCUMENT_REFERENCE DCMRFR
DOCUMENT_RELATIONSHIP DCMRLT
DOCUMENT_REPRESENTATION_TY PE DCRPTY
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Table A.1 - Short names of entities (continued)

Entity names Short names
DOCUMENT_TYPE DCMTYP
DOCUMENT_USAGE_CONSTRAINT DCUSCN
DOCUMENT_USAGE_CONSTRAINT_ASSIGNMENT DUCA
DOCUMENT_USAGE _ROLE DCUSRL
DOCUMENT_WITH_CLASS DCWTCL
~EFFECTFNATY EFFCRV
EFFECTIVITY_ASSIGNMENT EFFASS
EFFECTIVITY_CONTEXT_ASSIGNMENT EFCO
EFFECTIVITY_CONTEXT_ROLE EFCNRL
EFFECTIVITY_RELATIONSHIP EFERLT
ELECTRIC_CURRENT_MEASURE_WITH_UNIT ECMWU
ELECTRIC_CURRENT_UNIT ELCRUN
EVENT_OCCURRENCE EVNOCC
EVENT_OCCURRENCE_ASSIGNMENT EVOCAS
EVENT_OCCURRENCE_CONTEXT_ASSIGNMENT EOCA
EVENT_OCCURRENCE_CONTEXT_ROLE EOCR
EVENT_OCCURRENCE_RELATIONSHIP EVOO0
EVENT_OCCURRENCE_ROLE EVOCRL
EXECUTED_ACTION EXCACT
EXTERNALLY_DEFINED_ITEM EXDFIT
EXTERNALLY_DEFINED_ITEM_RELATIONSHIP EDIR
EXTERNAL_IDENTIFICATION_ASSIGNMENT EXIDAS
EXTERNAL_REFERENT_ASSIGNMENT EXRFAS
EXTERNAL_SOURCE EXTSRC
EXTERNAL_SOURCE_RELATIONSHIP EXSRRL
GENERAL_PROPERTY. GNRPRP
GENERAL_PRORERTY_ASSOCIATION GNPRAS
GENERAL_PROPERTY _RELATIONSHIP GNPRRL
GLOBAL_UNIT_ASSIGNED_CONTEXT GUAC
GROUP GROUP
GROUP_ASSIGNMENT GRPASS
GROUP_RELATIONSHIP GRPRLT
HDENTHHCATION—ASSIGNMENT ONASS
IDENTIFICATION_ASSIGNMENT_RELATIONSHIP IDASRL
IDENTIFICATION_ROLE IDNRL
ID_ATTRIBUTE IDATT
ITEM_IDENTIFIED_REPRESENTATION_USAGE IIRU
LENGTH_MEASURE_WITH_UNIT LMWU
LENGTH_UNIT LNGUNT
LIBRARY_ASSIGNMENT LBRASS
LIBRARY_CONTEXT LBRCNT
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Table A.1 - Short names of entities (continued)

Entity names Short names
LOCAL_TIME LCLTM
LOT_EFFECTIVITY LTEFF
LUMINOUS INTENSITY_MEASURE_WITH_UNIT LIMWU
LUMINOUS INTENSITY_UNIT LMINUN
MASS MEASURE_WITH_UNIT MMWU
MASS-UNH- MSSUNF
MEASURE_WITH_UNIT MSWTUN
NAMED_UNIT NMDUNT:
NAME_ASSIGNMENT NMASS
NAME_ATTRIBUTE NMATT
OBJECT_ROLE OBJRL
ORDINAL_DATE ORDDT
ORGANIZATION ORGNZT
ORGANIZATIONAL_ADDRESS ORGADD
ORGANIZATIONAL_PROJECT ORGPRJ
ORGANIZATIONAL_PROJECT_ASSIGNMENT ORPRAS
ORGANIZATIONAL_PROJECT_RELATIONSHIP ORPO
ORGANIZATIONAL_PROJECT_ROLE ORPRRL
ORGANIZATION_ASSIGNMENT ORGASS
ORGANIZATION_RELATIONSHIP ORGRLT
ORGANIZATION_ROLE ORGRL
PERSON PERSON
PERSONAL_ADDRESS PRSADD
PERSON_AND_ORGANIZATION PRANOR
PERSON_AND_ORGANIZATION_ASSIGNMENT PAOA
PERSON_AND_ORGANIZATION_ROLE PAOR
PERSON_ASSIGNMENT PRSASS
PERSON_ROLE PRSRL
PLANE_ANGKE _MEASURE _WITH_UNIT PAMWU
PLANE-ANGLE_UNIT PLANUN
PRE_DEFINED ITEM PRDFIT
PRODUCT PRDCT
PROBDUETCATEGORY PRBETG
PRODUCT_CATEGORY_RELATIONSHIP PRCTRL
PRODUCT_CONCEPT_CONTEXT PRCNCN
PRODUCT_CONTEXT PRDCNT
PRODUCT_DEFINITION PRDDFN
PRODUCT_DEFINITION_CONTEXT PRDFCN
PRODUCT_DEFINITION_CONTEXT_ASSOCIATION PDCA
PRODUCT_DEFINITION_CONTEXT_ROLE PDCR
PRODUCT_DEFINITION_EFFECTIVITY PRDFEF
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Table A.1 - Short names of entities (continued)

Entity names Short names
PRODUCT_DEFINITION_FORMATION PRDFFR
PRODUCT_DEFINITION_FORMATION_RELATIONSHIP PDFR
PRODUCT_DEFINITION_FORMATION_WITH_SPECIFIED_SOURCE |[PDFWSS
PRODUCT_DEFINITION_RELATIONSHIP PRDFRL
PRODUCT_DEFINITION_SHAPE PRDFSH
PRODUCT—BERNHHON—SUBSHIUFE PRDESB
PRODUCT_DEFINITION_WITH_ASSOCIATED_DOCUMENTS PDWAD
PRODUCT_RELATED_PRODUCT_CATEGORY PRPC
PRODUCT_RELATIONSHIP PRDRI:T
PROPERTY _DEFINITION PRPDFN
PROPERTY _DEFINITION_REPRESENTATION RPRDFRP
RATIO MEASURE WITH_UNIT RMWU
RATIO_UNIT RTUNT
RELATIVE_EVENT_OCCURRENCE RLEVOC
ROLE_ASSOCIATION RLASS
SECURITY_CLASSIFICATION SCRCLS
SECURITY_CLASSIFICATION_ASSIGNMENT SCCLAS
SECURITY_CLASSIFICATION_LEVEL SCCLLV
SERIAL_NUMBERED_EFFECTIVITY SRNMEF
SHAPE_ASPECT SHPASP
SHAPE_ASPECT_RELATIONSHIP SHASRL
SHAPE_DEFINITION_REPRESENTATION SHDFRP
SHAPE_REPRESENTATION SHPRPR
SHAPE_REPRESENTATION RELATIONSHIP SHRPRL
SI_UNIT SUNT
SOLID_ANGLE_MEASURE WITH_UNIT SAMWU
SOLID_ANGLE_UN¥T SLANUN
THERMODYNAMIC TEMPERATURE MEASURE WITH_UNIT TTMWU
THERMODRYNAMIC TEMPERATURE_UNIT THTMUN
TIME_ASSIGNMENT TMASS
TIMECINTERVAL TMINT
TIME_INTERVAL_ASSIGNMENT TMINAS
THHENTERYVAE BASEDEFFECTHAHTY THBE
TIME_INTERVAL_RELATIONSHIP TMINRL
TIME_INTERVAL_ROLE TMIO
TIME_INTERVAL_WITH_BOUNDS TIWB
TIME_MEASURE_WITH_UNIT TMWU
TIME_ROLE TMRL
TIME_UNIT TMUNT
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Table A.1 - Short names of entities (concluded)

Entity names Short names
VERSIONED_ACTION_REQUEST VRACRQ
VOLUME_MEASURE_WITH_UNIT VMWU
VOLUME_UNIT VLMUNT
WEEK_OF YEAR_AND_DAY_DATE WOYADD
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B.

Annex B
(normative)

I nfor mation object registration

1 Document identification

To provide for unambiguous identification of an information object in an open system, the object

iddg

is assigned to this part of 1SO 10303. The meaning of this value is defined in ISO/IEC8824-1, an(

dey
B.
B.

To
SYS

is
def

To
SYS

is
def

ntitier

{ iso standard 10303 part(41) version(3) }

icribed in 1SO 10303-1.
2 Schema identification
2.1 application_context_schema identification

provide for unambiguousidentification of the application_context_schema in an open informat
tem, the object identifier

{ iso standard 10303 part(41) version(2) object(L) application-context-schema(1)}

ined in ISO/IEC 8824-1, and is described in SO 10303-1.

2.2 product_definitionschema identification

provide for unambiguous identification of the product_definition_schema in an open informat
tem, the object identifier

{ iso standard 10303 part(41) version(3) object(1) product-definition-schema(2)}

ined in |SO/IEE8824-1, and is described in 1SO 10303-1.

2.3 product_property definition_schema identification

{ iso standard 10303 part(41) version(3) object(1) product-property-definition-schema(3)}

lis

on

hssigned to the application_context _schema. schema (see clause 4). The meaning of this valug is

on

bssigned to thegproduct_definition_schema schema (see clause 5). The meaning of this valug is

is assigned to the product_property_definition_schema schema (see clause 6). The meaning of this

va

208

ueisdefined in ISO/IEC 8824-1, and is described in 1SO 10303-1.
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24 product_property representation_schema identification

Toprovidefor unambiguousidentification of theproduct_property representation_schemainanopen
information system, the object identifier

{ iso standard 10303 part(41) version(3) object(1) product-property-representation-schema(4)}

isassigned to the product_property_representation_schema schema (see clause 7). The meaning of
thisvalue is defined in ISO/IEC 8824-1, and is described in 1SO 10303-1.

B,

To
inf

2.5 management_resources_schema identification

prmation system, the object identifier

{ iso standard 10303 part(41) version(2) object(1) management-resource-schema(5)}

provide for unambiguous identification of the management resource schema injan open

is @ssigned to the management_resour ce_schema schema (see clause 8). The meaning of thisvalugis

del

B,

To
ob

is
1S

To
ob

is
1S

B,

2.7 action_schema identification

ined in ISO/IEC 8824-1, and is described in 1SO 10303-1.

2.6 document_schema identification

providefor unambiguousidentification of thedocument_sthemain an open information system,
ect identifier

{ iso standard 10303 part(41) version(3) object(1) document-schema(6)}

hssigned to the document_schema schema, (see clause 9). The meaning of this value is defineg
D/IEC 8824-1, and is described in 1SO 10303-1.

provide for unambiguous identification of the action_schema in an open information system,
ect identifier

{ iso0 standard~10303 part(41) version(3) object(1) action-schema(7)}

bssigned to_the-action_schema schema (see clause 10). The meaning of this value is defined
D/IEC 8824-1, and is described in 1SO 10303-1.

2.8 certification_schema identification

the

n

the

n

To providefor unambiguousidentification of thecertification_schema in an openinformation system,
the object identifier

{ iso standard 10303 part(41) version(2) object(1) certification-schema(8)}

is assigned to the certification-schema schema (see clause 11). The meaning of thisvalueis defined
in ISO/IEC 8824-1, and is described in 1SO 10303-1.
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B.2.9 approval_schema identification

To provide for unambiguousidentification of the approval _schema in an open information system, the
object identifier

{ iso standard 10303 part(41) version(3) object(1) approval-schema(9)}

is assigned to the approval _schema schema (see clause 12). The meaning of thisvalue is defined in
ISO/IEC 8824-1, and is described in 1SO 10303-1.

B{2.10 contract_schema identitication

T provide for unambiguous identification of the contract_schema in an open information system, the
object identifier

{ iso standard 10303 part(41) version(2) object(1) contract-schema(10)}

is @ssigned to the contract_schema schema (see clause 13). The meaningof, this value is defineg
ISQ/IEC 8824-1, and is described in 1SO 10303-1.

n

B2.11 security classification_schema identification

Tolprovidefor unambiguousidentification of thesecurity _classification_schemainan openinformat|on
system, the object identifier

{ iso standard 10303 part(41) version(2) object(1) security-classification-schema(11)}

is assigned to the security_classification_schema schema (see clause 14). The meaning of this vglue
is dlefined in 1ISO/IEC 8824-1, and is described'in ISO 10303-1.

BR.12 person_organization_schema identification

T providefor unambiguousidentification of the per son_or ganization_schemain an openinformat{on
system, the object identifier

{ iso standard 10303 part(41) version(3) object(1) person-organization-schema(12)}

is @ssigned to the'per son_organization_schema schema (see clause 15). The meaning of thisvalugis
defined in ISONEC 8824-1, and is described in 1SO 10303-1.

B2.13 date time _schema identification

To providefor unambiguousidentification of thedate _time _schemainan openinformation system, the
object identifier

{ iso standard 10303 part(41) version(2) object(1) date-time-schema(13)}

isassigned to the date _time_schema schema (see clause 16). The meaning of this value is defined in
ISO/IEC 8824-1, and is described in 1SO 10303-1.
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B.2.14 group_schema identification

To provide for unambiguous identification of the group_schema in an open information system, the
object identifier

{ iso standard 10303 part(41) version(3) object(1) group-schema(14)}

is assigned to the group_schema schema (see clause 17). The meaning of this value is defined in
ISO/IEC 8824-1, and is described in 1SO 10303-1.

B2.15 effectivity_schema identification

T providefor unambiguousidentification of theeffectivity schemainan openinformation system, the
object identifier

{ iso standard 10303 part(41) version(2) object(1) effectivity-schema(15)}

is assigned to the effectivity _schema schema (see clause 18). The meaningof this value is defineg
ISQ/IEC 8824-1, and is described in 1SO 10303-1.

n

BJ2.16 external_reference _schema identification

T provide for unambiguous identification of the external_reference_schema in an open informat{on
system, the object identifier

{ iso standard 10303 part(41) version(3) object(1) external-reference-schema(16) }

is assigned to the external_reference_schema-schema (see clause 19). The meaning of thisvalug is
defined in ISO/IEC 8824-1, and is describedn SO 10303-1.

BR.17 support_resourcesschema identification

Td provide for unambiguous identification of the support_resource schema in an open informat{on
system, the object identifier

{ iso standard~10303 part(41) version(2) object(1) support-resource-schema(17) }

is pssigned to_the-Ssupport_resource schema schema (see clause 20). The meaning of this valug is
defined in ISONEC 8824-1, and is described in 1SO 10303-1.

B2.18 measure_schema identification

To provide for unambiguous identification of the measure_schema in an open information system, the
object identifier

{ iso standard 10303 part(41) version(2) object(1) measure-schema(18) }

is assigned to the measure_schema schema (see clause 21). The meaning of this value is defined in
ISO/IEC 8824-1, and is described in 1SO 10303-1.
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B.2.19 basic_attribute schema identification

To provide for unambiguous identification of the basic_attribute schema in an open information
system, the object identifier

{ iso standard 10303 part(41) version(1) object(1) basic-attribute-schema(19) }

isassignedtothebasic_attribute schema schema (see clause 22). The meaning of thisvalueisdefined
in ISO/IEC 8824-1, and is described in 1SO 10303-1.
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Annex C
(informative)

Computer-inter pretablelisting

Thisannex referencesalisting of the EXPRESS entity namesand corresponding short namesas specified
in thispart of SO 10303. It also referencesalisting of each EXPRESS schema specified in this part of
ISO 10303, without comments or other explanatory text. These listings are available in computer-

H atalal £ pu | | 4 ot tloo £ 11 H T
Int., MICSlauiT Ul daliu Ld T VT TUUTNU Al LTS TUITUWITIY UTRL o,

Short names.  <http://ww. nel . ni st. gov/ di v826/ subj ect/ apde/ snr/ >
EXPRESS: <http://ww. el . ni st. gov/step/ parts/ part 041/ ed2/fdi"s/ >

If thereisdifficulty accessing these sites contact 1SO Central Secretariat or contact thelSO TC 184/SC4
Segretariat directly at: sc4sec@cme.nist.gov.

NQTE The information provided in computer-interpretable form at the aboye\URLSs is informative. The
infprmation that is contained in the body of this part of 1SO 10303 is normative:
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Annex D
(informative)

EXPRESS-G diagrams

FiguresD.1 through D.44 correspond to the EXPRESS schemas specified in this part of 1ISO 10303. The
diagrams use the EXPRESS-G graphical notation for the EXPRESS language. EXPRESS-G is defined
in annex D of 1SO 10303-11.
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application interpreted model schema name

— icati Saus
o application protocol year app"cﬁte'ﬁﬂn%ﬁmm'—
Fppitcaton
O ;
DER)id
name it ot related context (ap di Zali on O
description | PPICALON_COMEXL ) royating context lication_context O
o-deLnpton_ | relationship | rdating context &P - (DER)destriptiop
frame of reference
(INV)context_elements §1:7]
o-ame < application_context
element h
1
disvipline type product_context ~ [Om=
market segmentiype | product CONCEPt_ |-
context
life cycle stage product_definition_ |~
context
library reference library_context (O

FigureD.1 - EXPRESS-G diagram of the application_context_schema
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___________________________________

:( application_context_schema.product_context ): Srrgggg:égtgtgegv
e O
prnrh 1cts Q[’I ")]
(DER)id o
product_category name
) I _ description )
*of_product
olprodue category *sub_category
name
product_category _ ——O
Yelafionshy D | description 7,
id
ot n ipt
O Jame product_relationship | description, ’
i
product_definition n40
formation_relationship |—nane
T_ description q
relating_product_definition_formation
related product_definition formation
O <L i
11(2 roduct_definition -
@ P fomaion | desaription,

O . .-

roduct_definition | make or_buy d '

P formafion_ with_~ , source '
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Figure D.2 - EXPRESS-G diagram of the product_definition_schema
(1 of 2)
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Figure D.3 - EXPRESS-G diagram of the product_definition_schema
(2 of 2)
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Figure D.4 - EXPRESS-G diagram of the product_property definition_-
schema (1 of 3)
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Figure D.5 - EXPRESS-G diagram of the product_property definition_-
schema (2 of 3)
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Figure D.6 - EXPRESS-G diagram of the product_property definition_-
schema (3 of 3)
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FigureD.7 - EXPRESS-G diagram of the product_property -
representation_schema (1 of 2)
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Figure D.8 - EXPRESS-G diagram of the product_property -
representation_schema (2 of 2)
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Figure D.9 - EXPRESS-G diagram of the management_resources schema
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Figure D.10 - EXPRESS-G diagram of the management_resources schema
(2 of 8)
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Figure D.11 - EXPRESS-G diagram of the management_resour ces schema
(30f 8
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Figure D.12 - EXPRESS-G diagram of the management_resources schema
(4 of 8)
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