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

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

This document amends SO 10303-203: 1994 Industr/a/ automat/on systems and /ntegrat/on— Product data

do ument supersedes ISO 10303 203 1994

The purpose of the modifications to the text of ISO 10303-203:1994 is to correct errors in the EXPRESS definitions
likgly to cause compilation problems and to replace the object identifier for the document and the .applicable
schema.

iv © ISO 2000 - All rights reserved
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Industrial automation systems and integration — Product data
representation and exchange —

Part 203:
Application protocol: Configuration controlled design

Amendment 1

Modifications to the text of ISO 10303-203:1994

Table of contents, pp. iii-iv, clause 2, p. 3, clause 5.2, pp. 89-242, annex A, pp. 270-400 and'index,
pp. 482-515

The purpose of these modifications is to correct Express errors that were not detected at the time of
publication due to the immaturity of the checking tools at that time. The corrections have been
documented in change pages for readability. The following pages replace Clause 2, Clause 5.2, Annex
A and the index of ISO 10303-203:1994 in their entirety as well as pagesdii-and iv of the table of
contents. The net affect of these changes in the short listing is:

— corrected geometric_representation_item_3d rule

— corrected assembly shape is defined function

— corrected subtype_mandatory_shape_representation rule

— corrected cc_design_date_time_correlationfunction

— added USEs from AICs and removed the OLD 203 entities and functions
— added dummy_gri constant

— added dummy_tri constant

— added degenerate_toroidal_suiface (per TC2)

— added approval_person_organization_constraints (to solve type pruning issue)
— added approval_date_time_constraints (to solve type pruning issue)
— removed cartesian_transformation_opertor_2d (per tc2)

— removed offset_curve_2d (per tc2)

— added property_definition_representation (per seds 57)

— added reptresentation_relationship (per seds 57)

— added b spline_curve (per seds 57)

— added-b_spline_surface (per seds 57)

— @dded conic (per seds 57)

s~added point_replica (per seds 57)

— added swept_surface (per seds 57)

— added oriented_closed_shell (per seds 57)

— added path (per seds 57)

— added brep_with_voids (per seds 57)

Since the long listing is generated from the short listing, the best method of presenting the long listing
is to republish it as change pages. The index is being reissued to aid in navigation of the revised short
and long listings. The clause 2 changes were made so the document references the appropriate 500
series parts.
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of
this International Standard. At the time of publication, the editions indicated were valid. All standards

are subject to revision, and parties to agreements based on this International Standard are encouraged to
investigate the possibility of applying the most recent editions of the standards indicated below.
Members of the IEC and ISO maintain registers of currently valid International Standards.

ISO 31:1992, Quantities and units.
ISO 1000:1992, SI units and recommendations for the use of their multiples and of certdin other units.

ISO/IEC 8824-1:1998, Information technology - Abstract Syntax Notation OneYASN.1): Specification
of basic notation.

ISO 10303-1:1994, Industrial automation systems and integration - Broduct data representation and
exchange - Part 1: Overview and fundamental principles.

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

ISO 10303-21:1994, Industrial automation systems_ and integration - Product data representation and
exchange - Part 21: Clear text encoding of the exchange structure.

ISO 10303-31:1994, Industrial automation-systems and integration - Product data representation and
exchange - Part 31: Conformance testing methodology and framework: General concepts.

ISO 10303-41:1994, Industrial automation systems and integration - Product data representation and
exchange - Part 41: Integrated generic resources: Fundamentals of product description and support.

1SO 10303-42:1994, {ndustrial automation systems and integration - Product data representation and
exchange - Part 42-Integrated generic resources: Geometric and topological representation.

ISO 10303431994, Industrial automation systems and integration - Product data representation and
exchange~Part 43: Integrated generic resources: Representation structures.

1SO©M0303-44:1994, Industrial automation systems and integration - Product data representation and
exchange - Part 44: Integrated generic resources: Product structure configuration.
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IS0 10303-501, Industrial automation systems and integration | Product data representation
and exchange | Part 501: Application interpreted construct: Edge-based wireframe.

ISO 10303-502, Industrial automation systems and integration | Product data representation

and exchange | Part 502: Application interpreted construct: Shell-based wireframe.

ISO 10303-507, Industrial automation systems and integration - Product data representation and
exchange | Part 507: Application interpreted construct: Geometrically bounded surface.

ISO 10303-509, Industrial automation systems and integration - Product data representation and
exchange | Part 509: Application interpreted construct: Manifold surface.

ISO 10303-510, Industrial automation systems and integration - Product data representation and
exchange | Part 510: Application interpreted construct: Geometrically bounded Wireframe.

ISO 10303-511, Industrial automation systems and integration - Product.data representation and
exchange | Part 511: Application interpreted construct: Topologicdlly bounded surface.

ISO 10303-512, Industrial automation systems and integrationy Product data representation and
exchange | Part 512: Application interpreted construct: Faceted boundary representation.

ISO 10303-514, Industrial automation systems and_ integration - Product data representation and
exchange | Part 514: Application interpreted construct: Advanced boundary representation.
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3 " Definitions and abbreviations

For the purposes of this part of ISO 10303, the following definitions and abbreviations apply.

3.1 Terms defined in IS0 10303-1

This part of ISO 10303 makes use of the following terms defined in ISO 10303-1.
— abstract test suite;
— application;
— application activity model;
— application context;
— application interpreted model;
— application object;
— application protocol;
— application reference model,
— assembly;
— component;
— conformance class;
— conformanceirequirement;
— data;
—data exchange;
— implementation method;

— information;

— integrated resource;

— interpretation;
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43) product_requires_product_category

44) product_requires_version

45) product_version_requires_approval

46) product_version_requires_person_organization

ISO 10303-203:1994/Amd.1:2000(E)

47) product_version_requires_secunty_classification
48) restrict_action_request_status

49) restrict_approval_status

50) restrict_certification_type

51) restrict_contract_type

52) restrict_date_time_role

53) restrict_document_type

54) restrict_person_organization_role

55) restrict_product_category_value

56) restrict_security_classification_level

57) security_classification_optional_date_time
58) security_classification_requires_approval
59) security_classification_requires_date_time

60) security_classification_requires_person_organization

61) start_request_requires_approval

62) start_request_requires_date_time

63) start_request_requires_person_organization
64) start_work_requires_approval

65) start_work_requires_date_time

66) subtype_mandatory_action

67) subtype_mandatory_effectivity

68) subtype_mandatory_product_context

69) subtype_mandatory_product_definition_formation
70) subtype_mandatory_product-definition_usage
71) subtype_mandatory_representation

72) subtype_mandatory_representation_context
73) subtype_mandatory,'shape_representation

74) unique_version__change_order_rule

75) versioned_action_request_requires_solution
76) versioned action_request_requires_status

5.2 AIM EXPRESS short listing

This clause specifies the EXPRESS schema that uses elements from the integrated resources and contains
the types, entity specializations, rules, and functions that are specific to this part of ISO 10303. This clause

also specifies modifications to the [extual material for CONSITucts that are fmported from the megrated
resources. The definitions and EXPRESS provided in the integrated resources for constructs used in the AIM
may include select list items and subtypes which are not imported into the AIM. Requirements stated in the

89
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integrated resources which refer to such items and subtypes apply exclusively to those items which are

imported into the AIM.

EXPRESS specification:

*)
SCHEMA config_control_design;

USE FROM application_context_schema -- ISO 10303-41
(application_context,
application_protocol_definition,
product_context,
product_definition_context,

product_concept_context) ;

USE FROM product_definition_schema -— IS0 10303+41
(product,
product_definition,
product_definition_ formation,
product_definition_formation_with_spécified_source,
product_definition_relationship,
product_category,
product_category_relationship,
product_related_product_category,

product_definition_with_associated_documents) ;

USE FROM product_structukxe’ schema -- ISO 10303-44
(product_definitionrusage,
assembly_component_usage,
next_assembly ‘usage_occurrence,
promissony\usage_occurrence,
quantified_assembly_component_usage,
specified_higher_usage_occurrence,
agsembly component_usage_substitute,

alternate_product_relationship);

USE FROM configuration_management_schema -- ISO 10303-44
(configuration_item,

configuration_design,

configuration_effectivity);

90
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USE FROM product_concept_schema -- ISO 10303-44

(product_concept) ;

USE FROM product_property definition_schema -- ISO 10303-41

(product_definition_shape,
property_definition,
shape_aspect,

shape_aspect_relationship);

USE FROM product_property_representation_schema -- ISO 10303-41
(context_dependent_shape_representation,
property_definition_representation,
shape_representation,
shape_representation_relationship,

shape_definition_representation);

USE FROM representation_schema -- ISO 10303-43
(functionally_ defined_transformation,
item_defined_transformation,
global_uncertainty_assigned_contexts,
mapped_item,
representation,
representation_context,
parametric_representation_context,
representation_item,
representation_map,
representation_relationship,
representation_rélationship_with_transformation,

using_representations);

USE FROM geométyy_schema -- ISO 10303-42
(axisl_placement,
axig2-placement_24d,
akis2_placement_3d,
b/ spline_curve,
b_spline_curve_with_knots,
b_spline_surface,
b_spline_surface_with_knots,

bezier_curve,

bezier_surface,
boundary_curve,

cartesian_point,

91
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cartesian_transformation_operator_3d,

circle,
composite_curve,

composite_curve_on_surface,

©ISO

composite_curve_segment,
conic,

conical_surface,

curve,
curve_bounded_surface,
curve_replica,
cylindrical_surface,
degenerate_pcurve,
degenerate_toroidal_surface,
dimension_count,
dimension_of,

direction,

ellipse,
evaluated_degenerate_pcurve,
geometric_representation_context,
geometric_representation_item,
hyperbola,
intersection_curve,

line,

offset_curve_3d,
offset_surface,
outer_boundary_curve,
parabola,

pcurve,

plane,

point,

point_on_g£urve,
point_on.surface,
pointsreplica,

polyiine,
gquasi_uniform_curve,
quasi_uniform_surface,
rational_b_spline_curve,
rational_b_spline_surface,

rectangular_composite_surface,

92

rectangular_trimmed_surface,

reparametrised_composite_curve_segment,

seam_curve,
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spherical_surface,
surface,
surface_curve,

surface_of_linear_extrusion,

surface_of_revolution,
surface_replica,
swept_surface,
toroidal_surface,
trimmed_curve,
uniform_curve,
uniform_surface,

vector) ;

USE FROM topology_schema -- ISO 10303-42
(closed_shell,
connected_edge_set,
connected_face_set,
edge_curve,
edge_1loop,
face_bound,
face_outer_bound,
face_surface,
open_shell,
oriented_closed_shell,
oriented_face,
path,
poly_loop,
topological_representation_item,
vertex_loop,
vertex_point,
vertex_shell,

wire_shell);

USE FROM“geometric_model_schema -- ISO 10303-42
(brep_with_voids,
edge_based_wireframe_model,
faceted_brep,
geometric_curve_set,

geometric_set,

manifold_solid_brep,
shell_based_surface_model,

shell_based_wireframe_model) ;

93
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USE FROM action_schema -- ISO 10303-41
(action,
action_method,

action_request_solution,

©ISO

action_request_status,
action_status,
action_directive,
directed_action,

versioned_action_request);

USE FROM certification_schema -- ISO 10303-41
(certification,

certification_type);

USE FROM approval_schema -- ISO 10303-41
(approval_date_time,
approval_person_organization,
approval,
approval_status,

approval_relationship);

USE FROM contract_schema -- ISO 10303-41
(contract,

contract_type) ;

USE FROM security_classification_schema -~ IS0 10303-41
(security_classification,

security classification_level);

USE FROM person_swrganization_schema -- ISO 10303-41
(person_andyorganization,
organization_relationship,
pergsonal_address,
ofganizational_address,
organizational_project,

person_and_organization_role);

USE FROM date_time_schema -- ISO 10303-41

(date_and_time,

date,
calendar_date,

ordinal_date,

94



https://standardsiso.com/api/?name=844469a3070412354d06be0a9b83e20a

©ISO ISO 10303-203:1994/Amd.1:2000(E)

week_ of_vyear_and_day_date,

date_time_role);

USE FROM document_schema -- ISO 10303-41

(document_with_class,
document_usage_constraint,
document_type,

document_relationship);

USE FROM effectivity schema -- ISO 10303-41
(effectivity,
serial_numbered_effectivity,
dated_effectivity,
lot_effectivity);

USE FROM management_resources_schema -- ISO 10303-41
(approval_assignment,
certification_assignment,
contract_assignment,
date_and_time_assignment,
person_and_organization_assignment,
document_reference,
security_classification_assignment,
action_assignment,

action_request_assignment) ;

USE FROM measure_schema - ISO 10303-41
(measure_value,
area_measure,
count_measuxe;
descriptive: measure,
contextidependent_measure,
parameter_value,
plane_angle_measure,
positive_length_measure,
positive_plane_angle_measure,
mass_measure,
solid_angle_measure,

volume_measure,

named_unit,
context_dependent_unit,

conversion_based_unit,

95
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si_unit,
area_unit,
length_unit,

mass_unit,

©ISO

plane_angle_unit,
solid_angle_unit,
volume_unit,
measure_with_unit,
area_measure_with_unit,
length_measure_with_unit,

mass_measure_with_unit,

plane_angle_measure_with_unit,

solid_angle_measure_with_unit,

volume_measure_with_unit,

global_unit_assigned_context);

USE FROM aic_edge_based_wireframe;

USE FROM aic_shell based_wireframe;

USE FROM aic_geometrically bounded_surface;

USE FROM ailc_manifold_surface;

USE FROM aic_geometrically boungded wireframe; -- IS0 10303-510

USE FROM aic_topologically<bounded_surface;

-- ISO 10303¢501

ISO ¢0303-502

-~ ISO 10303-507

ISO 10303-509

~- ISO 10303-511

USE FROM aic_faceted_bpep; -- ISO 10303-512

USE FROM aic_advanced_brep; --

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

application_context_schema
product_definition_schema
product_structure_schema
configuration_management_schema

ISO 10303-514

ISO 10303-41
ISO 10303-41
ISO 10303-44
ISO 10303-44

product_concept_schema
product_property_definition_schema
product_property_representation_schema

96

ISO 10303-44
ISO 10303-41
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representation_schema 1SO 10303-43
geometry_schema 1SO 10303-42
geometric_model_schema ISO 10303-42
action_schema ISO 10303-41
certification_schema ISO 10303-41
approval_schema 1SO 10303-41
contract_schema ISO 10303-41
security_classification_schema ISO 10303-41
person_organization_schema ISO 10303-41
date_time_schema ISO 10303-41
document_schema 1ISO 10303-41
effectivity_schema ISO 10303-41
management_resources_schema ISO 10303-41
measure_schema 1ISO 10303-41
aic_edge_based_wireframe ISO 10303-501
aic_shell_based_wireframe ISO 10303:502
aic_geometrically_bounded_surface ISO 10308-507
aic_manifold_surface ISON0303-509
aic_geometrically_bounded_wireframe 18S©*10303-510
aic_topologically_bounded_surface ISO 10303-511
aic_faceted_brep 1ISO 10303-512
aic_advanced_brep ISO 10303-514

5.2.1 Fundamental concepts and assumptions

ISO 10303-203 is designed to be used in the configuration control of three dimensional product design data.
The fundamental concept of this schema-is that the organization controls the configuration of these types of
product designs. This schema ismot designed to control product designs through drawing control. It is
designed to provide a vehicle tocontrol the configuration of the three dimensional design.

5.2.1.1 Relating the shape of a product to its configuration data

The shape of products in this part of ISO 10303 is represented by the shape_representation entity. This
entity and ifs,'subtypes define the geometric and/or topological entities which make up a particular
representation type. Each mechanical part or assembly that is of interest will be given by an instance of the
productentity. Each product will, in turn, have at least one version given by an instance of the product_-
definition_formation entity. Each version may have one or more definitions given by the product_-
definition entity. Each definition may have its shape represented. This is done using the AIM entities by
relating the product_definition instance to the appropriate shape_representation instance. The concept

of the shape of a product_definition is given by an instance of the entity product_definition_shape. That
shape of the product is then connected to the shape_representation entity by an instance of shape_-
definition_representation. A shape_definition_representation inherits attributes from its supertype
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property_definition_representation that reference the shape_representation entity that contains the
geometry and/or topology for the shape of the part and a select type called characterized_definition. This
type allows for the representation of a shape_aspect, shape_aspect_relationship or a characterized_-
product_definition which is also a select type. To specify that the property of interest is the shape of the

product_definition, the product_definition_shape subtype of property_definition shall be used. The
product_definition_shape entity is constrained to use the characterized_product_definition select type.
The characterized_product_definition select type allows for the representation of a product_definition
or a product_definition_relationship via a reference through its select list. This reference ensures that the
product_definition_shape entity will be used to define the shape of a product_definition. If the property
of interest is an aspect of the shape of the product_definition or the relationship between two aspécts of the
shape of the product_definition, the property_definition shall be used and its definitipn-attribute shall
reference an instance of shape_aspect or shape_aspect_relationship. In order to specify the shape of a
product, the product_definition entity will be referenced here, The constraint
subtype_mandatory_shape_representation (see 5.2.5.73) specifies that one” of the subtypes of
shape_representation shall be used to specify the shape of the part. The representation of a shape_aspect
or shape_aspect_relationship may be given by any set of representation_items.

5.2.1.2 Relating the shape of a component to the shape of its assembly

There are two methods that may be used to relate a component.part's shape to the shape of the assembly part
in which it is assembled. The first method consists of defining the shape for each part (component and
assembly), and then relating the two shapes and providing the information that defines the orientation of the
component part with respect to the assembly part through a transformation. The second method consists of
defining the shape for each part (componentiand assembly), and then incorporating the shape of the
component directly in the shape of the assembly: The first method shall be used to relate the shapes that are
represented by different representation types. The second method may be used for the incorporation of a
components representation into the assembly's representation if the two types are the same.

Both methods employ the shape: representation and product_definition entities. The first method also
employs the product -definition_relationship, shape_representation_relationship AND
representation_relationship_with_transformation (an instance of each entity forming a complex entity
instance of the two ‘entities with an AND relationship) and context_dependent_shape_representation
entities. The second method employs the mapped_item and representation_map entities.

When using the first method to relate the shape of the component to the shape of the assembly, each of the
shapelrepresentation entities that define the shapes of the component and assembly product_definitions
is related through references in the shape_representation_relationship entity. Orientation information, in
this case, will be provided by the formation of a complex instance of the shape_representation_relationship
AND representation_relationship_with_transformation entities. The representation_relationship_-

with_transformation entity references a transformation which is a select type allowing the orientation to
be defined using an axis2_placement_3d entity in each representation for an item_defined_transformation
or a cartesian_transformation_operator entity for a functionally_defined_transformation. In addition,
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an instance of the context_dependent_shape_representation must be given to explicitly relate the shape_-
representation_relationship that defines the relationship of the two shapes to the product_definition_-
relationship that defines the assembly-component relationship between the two product_definitions.

When using the second method to relate the shape of the component to the shape of the assembly, the
shape_representation entity that defines the geometry and/or topology for the component part's shape is
referenced by an instance of a representation_map entity that is referenced by the mapping_source
attribute of an instance of the mapped_item entity. The attribute mapped_representation «of the
representation_map will reference the shape_representation subtype that defines the geometric and/or
topological representation of the shape. The instance of the mapped_item entity is then added\to the set of
items in the shape_representation entity that defines the geometry and/or topology for the-assembly part.

5.2.1.3 Types of shape representation

This part of ISO 10303 defines eight types of representation for shapes of pasts + wireframe representations
using edge based and shell based models, wireframe representations that are geometrically bounded, manifold
surface models, surface models that are geometrically bounded, faceted boundary representation solid models
and boundary representation solid models. Each of these types of\tepresentation is self contained meaning
that one type may not contain another type. Each of the types is given by a subtype of the shape_-
representation entity. Each subtype contains local rules{that govern the types of geometric and/or
topological entities that can be used in it. Every shape_representation must be one of the subtypes unless
it is used as the representation of the shape of an assembly'used in method 1 above. In that case, the shape_-
representation instance will contain only axis2_placement_3d entities in its set of items in order to define
the orientation of the components' representationis'in it. Since the rules in each of the subtypes will conflict
with each other, any shape_representationthat is referenced by a representation_map to implement
method 2 above must be of the same type as the shape_representation that has the mapped_item that
references that representation_map in its set of items.

5.2.1.4 Use of global rules

Many of the relationships among different entities in the integrated resource parts of ISO 10303 are specified
using the most generic/cardinality of zero or more between two related entities. This cardinality means that
the relationship-is.optional or there may be one or more instances of a related entity that is related to a single
instance of the¥€lating entity. This part of ISO 10303 uses global rules to constrain that cardinality. In some
cases the'constraint is made to be one to one, and in some instances at least one. Examples of these rules
include.> contract_requires_person_organization, approval_requires_approval_date_time, and
certification_requires_approval for exactly one, and change_request_requires_person_organization
and product_requires_version for one or more.

Global rules are also used to restrict the values of STRING type attributes to be only those that are applicable
within the context of configuration controlled 3d design of mechanical parts and assemblies. Examples of
these rules are restrict_approval_status and restrict_person_organization_role.
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5.2.1.5 Assignment of units

Units are assigned to the representation of shape on a global basis. This is done by the creation of an instance
of the global_unit_assigned_context. This entity contains an attribute that allows for a set of units to be

assigned to a representation_context. Each of the shape_representation entities has a context for its
representation. If units of measure are desired for a particular instance of shape_representation, then that
instance shall have a global_unit_assigned_context in its context_of_items attribute.

5.2.2 Configuration controlled design constants

EXPRESS specification:

*)

CONSTANT

( *
5.2.2.1 dummy_gri

A dummy_gri identifies a geometric_representation_item (which has a null name value for use in
constructor functions.

EXPRESS specification:

*)
dummy_gri : geometric_representation_item := representation_item('') ||
geometric_representation_item() ;
(*

5.2.2.2 dummy_tri

A dummy_tri identifies* a topological_representation_item which has a null name value for use in
constructor functions.

EXPRESS gpecification:

*)
dummy_tri : topological_representation_item := representation_item('') ||
topological_representation_item() ;
END_CONSTANT;

(*
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5.2.3 Configuration controlled design types

5.2.3.1 work_item

A work_item identifies the product_delnition_formation that 1s the result ol inifial design activily or a
modification to a design.

EXPRESS specification:

*)
TYPE work_ _item = SELECT (product_definition_formation);
END_TYPE;

( *
5.2.3.2 change_request_item

A change_request_item is the product_definition_formation of the part that is to be affected by the
change_request.

EXPRESS specification:

*)

TYPE change_request_item = SELECT (product_definition_formation);
END_TYPE;

(*

5.2.3.3 start_request_item

A start_request_item is the product_definition_formation of the part that is to be created by the start_-
request.

EXPRESS specification:

*)

TYPE start_request_item = SELECT (product_definition_formation);
END (TYPE;

(*

5.2.3.4 certified_item

A certified_item applies a certification to a part that is supplied by an external organization. The
certification stipulates that the external organization is qualified to produce the part.
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EXPRESS specification:

*)

TYPE certified_item = SELECT (supplied_part_relationship);

END_TYPE;

( *
5.2.3.5 approved_item

An approved_item assigns an approval to a product_definition_formation, product definition,
planned_effectivity, configuration_item, security_classification, change_request, change, start_-
request, start_work, certification, or contract to indicate the approval status of the 'Selected aspect of
the design.

EXPRESS specification:

*)

TYPE approved_item = SELECT
(product_definition_formation,
product_definition,
configuration_effectivity,
configuration_item,
security_classification,
change_request,
change,
start_request,
start_work,
certification,
contract) ;

END_TYPE;

( *
5.2.3.6 contracted_item

A contracted_item associates a particular product_definition_formation with a contract.
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EXPRESS specification:

*)
TYPE contracted_item = SELECT (product_definition formation);

END_TYPE;

( *
5.2.3.7 classified_item

A classified_item applies security_classification to a particular product_definition_formation or a
relationship between two product_definitions for a particular usage.

EXPRESS specification:

*)

TYPE classified_item = SELECT
(product_definition_formation,
assembly_component_usage) ;

END_TYPE;

( *
5.2.3.8 person_organization_item

A person_organization_item assigns a person_‘and_organization to a change_request, start_request,
approval, configuration_item, product, preduct_definition_formation, product_definition, contract,
or security_classification. The role for.the person_and_organization is controlled by the cc_design_-
person_and_organization_correlation function given in 5.2.6.2.

EXPRESS specification:

*)
TYPE person_organization_item = SELECT
(change,
start, swoerk,
chanlge_request,
start_request,
configuration_itemn,
product,

product_definition_formation,

product_definition,
contract,

security_classification);

103



https://standardsiso.com/api/?name=844469a3070412354d06be0a9b83e20a

I1SO 10303-203:1994/Amd.1:2000(E) ©ISO

END_TYPE;

(*

5.2.3.9 date_time_item

A date_time_item assigns a date_and_time to a product_definition, change_request, start_request,
change, start_work, approval_person_organization, contract, security_classification, or certification,
The role for the date_and_time is controlled by the cc_design_date_time_correlation function giver in
5.2.6.3.

EXPRESS specification:

*)

TYPE date_time_item = SELECT
(product_definition,
change_request,
start_request,
change,
start_work,
approval_person_organization,
contract,
security_classification,
certification);

END_TYPE;

( *
5.2.3.10 specified_item

A specified_item assigns a specification to either a product_definition or a shape_aspect.

EXPRESS specification:

*)

TYPE specified_item = SELECT
(proBuct_definition,
shape_aspect) :

ENB/TYPE;

(*
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5.2.4 Configuration controlled design entities

5.2.4.1 Configuration controlled design entity definitions

5.2.4.1.1 mechanical_context
A mechanical_context is a product_context that is applicable to those products that are mechanical.

NOTE - The use of this entity defines a viewpoint for the context of a product. It is not intendedito be a
classification or categorization of a type of product. The definition of the product_context to be\mechanical
using this entity is specifying the way that the product acts within the data exchange.

EXAMPLE 21 - A printed circuit assembly is defined in a mechanical context whényits physical properties
such as shape are of interest, and are defined so that its fit within the assembly 'in which it used may be
specified. Other properties of the printed circuit assembly such as connectivity requirements and functional
requirements would not be specified in a mechanical context.

EXPRESS specification:

*)
ENTITY mechanical_context
SUBTYPE OF (product_context);
WHERE
WR1: SELF.discipline_type = 'mechanical’';
END_ENTITY;

(*

Formal propositions:
WRI1: the discipline_type of the mechanical _context entity shall contain the value 'mechanical’.

5.2.4.1.2 design._context

A design_context is a product_definition_context that defines a life cycle stage of design as the frame of
reference,for product_definition entities.

NOTE - A further refinement within the context of design may be made using the application_context_-
element entity.
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EXPRESS specification:

*)
ENTITY design_context

SUBTYPE OF (product_definition_context);

WHERE
WR1l: SELF.life_cycle_stage = 'design';
END_ENTITY;

(*

Formal propositions:

WRI: the life_cycle_stage of the design_context entity shall contain the value 'désign’.
5.2.4.1.3 design_make_from_relationship

A design_make_from_relationship specifies that one product's désign has been derived from another
product’s design. The use of the design_make_from_relationshipZalso implies that the physical product
resulting from the manufacture of the relating_product_definition is to be used as the basis for the
manufacture of the related_product_definition.

EXPRESS specification:

*)
ENTITY design_make_from_relatipnship

SUBTYPE OF (product_definition_relationship);
END_ENTITY;

( *
Attribute definitions:

SELF\product_defmition_relationship.relating_product_definition: the product_definition that is the
source for the make from relationship.

SELF\product_definition_relationship.related_product_definition: the product_definition entity that
is created from the source product_definition.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the design_make_from_relationship
entity:
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— no_shape_for_make_from (See 5.2.5.76).

5.2.4.1.4 supplied_part_relationship

A supplied_part_relationship relates the identifications of two products and specifies that one is the
identification used by the internal design organization and the other is the identification used by a supplier.

EXPRESS specification:

*)
ENTITY supplied_part_relationship

SUBTYPE OF (product_definition_relationship);
END_ENTITY;

( *
Attribute definitions:

SELF\product_definition_relationship.relating_product_definition: the product_definition that is the
design organization's definition and identification of the product:

SELF\product_definition_relationship.related_product “definition: the product_definition that is

definition and identification of the product for the organization which supplies the part or design to the design
organization.

Informal propositions:

IP1: The shapes for design organization's definition and the supplying organization's definition shall be
equal with respect to form, fit and-function.

Associated global rule:

The following global tule defined in this part of ISO 10303 applies to the supplied_part_relationship
entity:

~~no_shape_for_supplied_part (See 5.2.5.77).
5.2.4.1.5 change_request

A change_request is a formal notification of a desire for a modification to a particular piece of product data.
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EXPRESS specification:

*)

ENTITY change_request

SUBTYPE OF (action_request_assignment) ;
items : SET [1l:?] OF change_request_item;
END_ENTITY;
(*

Attribute definitions:

items: a set of change_request_items which identify versions of particular products to be changed.
Associated global rules:
The following global rules defined in this part of ISO 10303 apply to the change_request entity:

— change_request_requires_approval (See 5.2.5.6);

— change_request_requires_person_organization-(8ee 5.2.5.7);

— change_request_requires_date_time (See5:2.5.8).

5.2.4.1.6 start_request

A start_request is a formal notification of a desire to begin a new design for a product or group of
products.

EXPRESS specification:

*)
ENTITY start_regquest
SUBTYPE OFR. faction_request_assignment) ;
items ¢.SET [1:?] OF start_request_item;
END_ENTITY;

(*

Attribute definitions:

items: a set of start_request_items which identify the versions of particular products.
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Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the start_request entity:

— start_request_requires_approval (See 5.2.5.11);
— start_request_requires_person_organization (See 5.2.5.12);
— start_request_requires_date_time (See 5.2.5.13).

5.2.4.1.7 change

A change identifies the change_requests that have been incorporated into the desighand, as a result, have
established a new version of the product.

EXPRESS specification:

*)
ENTITY change
SUBTYPE OF (action_assignment);
items : SET [1:?] OF work_item;
END_ENTITY;
( *

Attribute definitions:

items: a set of work_items which identify versions of particular products which were created as a result
of the incorporation of the change.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the change entity:
— change_requires_approval (See 5.2.5.9);
=~ change_requires_date_time (See 5.2.5.10);

— unique_version_change_order_rule (See 5.2.5.19).

d.2.4.1.8 start_work

A start work identifies the start_requests that have been fulfilled and, as a result, have established a new

109



https://standardsiso.com/api/?name=844469a3070412354d06be0a9b83e20a

I1SO 10303-203:1994/Amd.1:2000(E) ©ISO

version of a product.

EXPRESS specification:

*)
ENTITY start_work
SUBTYPE OF (action_assignment);
items : SET [1:?] OF work_item;
END_ENTITY;

(*

Attribute definitions:

items: a set of work_items which identify versions of products that are to be created as a result of the start
of the work.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the start_work entity:
— start_work_requires_approval (See 5.2.5.149;
— start_work_requires_date_time (See 3;2.5.15).

5.2.4.1.9 cc_design_certification

A cc_design_certification assigns a certification to a product that is supplied by an external organization.

EXPRESS specification:

*)
ENTITY cc_design_certification
SUBTYPE Q@F-Acertification_assignment);
items €-SET [1:?] OF certified_item;
END_ENTITY;

(*

Attribute definitions:

items: a set of certified_items which identify supplied_part_relationship entities to which the
certification is being assigned.
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5.2.4.1.10 cc_design_approval

A cc_design_approval relates an approval to a particular piece of product data.

EXPRESS specification:

*)
ENTITY cc_design_approval
SUBTYPE OF {(approval_assignment);
items : SET [1:?] OF approved_item;
END_ENTITY;

(*

Attribute definitions:

items: a set of approved_items which identify the particular product_definition_formation, product_-
definition, planned_effectivity, configuration_item, security_classification, change_request, change,
start_request, start_work, certification, or contract to which the’approval applies.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the cc_design_approval entity:
— change_request_requires_approval(See 5.2.5.6);
— change_requires_approval (See 5.2.5.9);
— start_request_requires_approval (See 5.2.5.11);
— start_work_reguires_approval (See 5.2.5.14);
— product _‘version_requires_approval (See 5.2.5.22);
— preduct_definition_requires_approval (See 5.2.5.26);
~— certification_requires_approval (See 5.2.5.28);

— contract_requires_approval (See 5.2.5.35);

— security_classification_requires_approval (See 5.2.5.38);
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— effectivity_requires_approval (See 5.2.5.66);

— configuration_item_requires_approval (See 5.2.5.67).

5.2.4.1.11 cc_design_contract

A cc_design_contract relates a contract to a product_definition_formation.

EXPRESS specification:

*)
ENTITY cc_design_contract
SUBTYPE OF (contract_assignment);
items : SET [1:?] OF contracted_item;
END_ENTITY;

(*

Attribute definitions:

items: a set of contracted_items which identify the versions of particular products to which the contract
is assigned.

5.2.4.1.12 cc_design_security_classification
A cc_design_security_classification relates a security_classification to a particular piece of product data.

EXPRESS specification:

*)
ENTITY cc_design/ security_classification
SUBTYPE OF (security_classification_assignment);
items : SET/[1:?] OF classified_item;
END_ENTITYs
(*

Attribute definitions:

items: a set of classified_items which identify the versions or definition relationships of particular products

to which the security_classification is assigned.
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Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the cc_design_security_classification
entity:

— product_version_requires_security_classification (See 5.2.5.24);
— pdu_requires_security_classification (See 5.2.5.70).
5.2.4.1.13 cc_design_person_and_organization_assignment

A cc_design_person_and_organization_assignment relates a person_and_organization to a particular
piece of product data.

EXPRESS specification:

*)
ENTITY cc_design_person_and_organization_assignuoent
SUBTYPE OF (person_and_organization_assignment) ;
items : SET [1l:?] OF person_organization.ditem;
WHERE
WR1: cec_design_person_and_organization_correlation (SELF);
END_ENTITY;
( *

Attribute definitions:

items: a set of person_organization_items which identify the change_request, start_request,
configuration_item, product,)product_definition_formation, contract, or security_classification to
which the person_and_organization is related.

Formal propositions:
WRI1: Thecc design_person_and_organization_correlation function that correlates roles of persons and

organizafions to elements of product data shall be satisfied. See 5.2.6.2 for the complete definition of the
cc_désign_person_and_organization_correlation function.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the cc_design_person_and_-
organization_assignment entity:
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— change_request_requires_person_organization (See 5.2.5.7);

— start_request_requires_person_organization (See 5.2.5.12);

— product_requires_person_organization (See 5.2.5.21);

— product_version_requires_person_organization (See 5.2.5.23);

— product_definition_requires_person_organization (See 5.2.5.25);

— contract_requires_person_organization (See 5.2.5.36);

— security_classification_requires_person_organization (See 5.2.5.39);

— configuration_item_requires_person_organization (See 5.2.5.64).
5.2.4.1.14 cc_design_date_and_time_assignment

A cc_design_date_and_time_assignment relates a date_and time_assignment to a particular piece of
product data.

EXPRESS specification:

*)

ENTITY cc_design_date_and_time_agsignment
SUBTYPE OF (date_and_time_agsignment) ;
items : SET [1l:?] OF date time_item;

WHERE
WR1l: cc_design_daté_time_correlation (SELF);
END_ENTITY;

( *
Attribute definitions:
items: aSetof date_time_items which identify the particular product_definition, change_request, start_-

request, change, start_work, contract, security_classification, change, certification or approval_-
person_and_organization to which the date and time is assigned.
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Formal propositions:

WRI1: The cc_design_date_time_correlation function which correlates roles of dates and times to elements
of product data shall be satisfied. See 5.2.6.3 the complete definition of the cc_design_date_time_-

correlation function.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the cc_design_date_and_time_-
assignment entity:

- change_request_requires_date_time (See 5.2.5.8);

— change_requires_date_time (See 5.2.5.10);

— start_request_requires_date_time (See 5.2.5.13);

— start_work_requires_date_time (See 5.2.5.15);

— product_definition_requires_date_time (See 5.2-:527);

— certification_requires_date_time (See 5.2.5:30);

— security_classification_requires_date: time (See 5.2.5.40);

— security_classification_optional_date_time (See 5.2.5.41).
5.2.4.1.15 cc_design_specification_reference

A cc_design_specification_reference relates a reference to a specification to a complete definition of a
product or to some aspectof its shape.

EXPRESS specification:

*)
ENTITY-'cc_design_specification_reference
SUBTYPE OF (document_reference);
items : SET [1:?] OF specified_item;
END_ENTITY;

(*
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Attribute definitions:

items: a set of product_definitions and / or shape_aspects to which the specification_reference applies.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the cc_design_specification. -
reference entity:

— document_to_product_definition (See 5.2.5.46).
5.2.4.2 Configuration controlled design imported entity modifications
5.2.4.2.1 application_context

The base definition of the application_context entity is given in ISO 10303-41. The following
modifications apply to this part of ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the application_context entity:
— application_context_requires_ap_definition (See 5.2.5.1).
5.2.4.2.2 application_protocol_definition

The base definition of the application *protocol_definition entity is given in ISO 10303-41. The following
modifications apply to this part.of ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the application_protocol_definition
entity:

~~adpplication_context_requires_ap_definition (See 5.2.5.1).
5.2.4.2.3 product_context

The base definition of the product_context entity is given in ISO 10303-41. The following modifications

apply to this part of ISO 10303.
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Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the product_context entity:

— subtype_mandatory_product_context (See 5.2.5.2).
5.2.4.2.4 product_definition_context

The base definition of the product_definition_context entity is given in ISO 10303-41. The following
modifications apply to this part of ISO 10303.

The definition of product_definition_context is modified as follows:

The application_context_element attribute name shall be used to modify the preduct_definition_context
in order to specify the exact context within design to which the product_definition is applicable.

5.2.4.2.5 product_category

The base definition of the product_category entity is given in ISO,10303-41. The following modifications
apply to this part of ISO 10303.

The definition of product_category is modified as follows:

In this part of ISO 10303, product_category ‘trees are utilized to categorize parts. An intermediate node
in the tree may used to segregate standard parts from non-standard parts. In this case, the name attribute for
the product_category shall be "standard) part"”.

5.2.4.2.6 product_relatedcproduct_category

The base definition of the product_related_product_category entity is given in ISO 10303-41. The
following modificationsapply to this part of ISO 10303.

Associated global -rules:

The following global rules defined in this part of ISO 10303 apply to the product_related_product_-
category entity:

— restrict_product_category_value (See 5.2.5.4);

— product_requires_product_category (See 5.2.5.5).
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5.2.4.2.7 product

The base definition of the product entity is given in ISO 10303-41. The following modifications apply to
this part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the product entity:
— product_requires_product_category (See 5.2.5.5);
— product_requires_version (See 5.2.5.20);
— product_requires_person_organization (See 5.2.5.21).

5.2.4.2.8 product_definition_formation

The base definition of the product_definition_formation entity is\given in ISO 10303-41. The following
modifications apply to this part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the product_definition_formation
entity:

— product_requires_version (Seg*5.2.5.20);

— product_version_requites_approval (See 5.2.5.22);

— product_version_requires_person_organization (See 5.2.5.23);
— product \veérsion_requires_security_classification (See 5.2.5.24);
— subtype_mandatory_product_definition_formation (See 5.2.5.50).

5.2.4:2.9 product_definition

The base definition of the product_definition entity is given in ISO 10303-41. The following modifications
apply to this part of ISO 10303.
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Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the product_definition entity:

— design_context_for_property (See 5.2.5.3);
— product_definition_requires_person_organization (See 5.2.5.25);
— product_definition_requires_approval (See 5.2.5.26);
— product_definition_requires_date_time (See 5.2.5.27);
— document_to_product_definition (See 5.2.5.46).
5.2.4.2.10 action_request_status

The base definition of the action_request_status entity is given/in ISO 10303-41. The following
modifications apply to this part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO-10303 apply to the action_request_status entity:
— restrict_action_request_status (See5.2.5.16);
— versioned_action_request_requires_status (See 5.2.5.17).

5.2.4.2.11 versioned_action_request

The base definition of the versioned_action_request entity is given in ISO 10303-41. The following
modifications apply tothis part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the versioned_action_request entity:
— versioned_action_request_requires_status (See 5.2.5.17);

— versioned_action_request_requires_solution (See 5.2.5.18).
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5.2.4.2.12 action_request_solution

The base definition of the action_request_solution entity is given in ISO 10303-41. The following
modifications apply to this part of [SO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the action_request_solution entity:
—- versioned_action_request_requires_solution (See 5.2.5.18).
5.2.4.2.13 certification_type

The base definition of the certification_type entity is given in ISO 10303-41. Thefollowing modifications
apply to this part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the certification_type entity:
— restrict_certification_type (See 5.2.5.29);
— dependent_instantiable_certification_type (See 5.2.5.62).

5.2.4.2.14 certification

The base definition of the certificationentity is given in ISO 10303-41. The following modifications apply
to this part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the certification entity:
— certification_requires_approval (See 5.2.5.28);
~ certification_requires_date_time (See 5.2.5.30).

5:2.4.2.15 approval_status

The base definition of the approval_status entity is given in ISO 10303-41. The following modifications
apply to this part of ISO 10303.
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Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the approval_status entity:

— restrict_approval_status (See 5.2.5.34);
— dependent_instantiable_approval_status (See 5.2.5.59).
5.2.4.2.16 approval

The base definition of the approval entity is given in ISO 10303-41. The following modifications apply to
this part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the.approval entity:
— approvals_are_assigned (See 5.2.5.31);
— approval_requires_approval_person_organization (See 5.2.5.32);
— approval_requires_approval_date_time (See 5.2.5.33).

5.2.4.2.17 approval_assignment

The base definition of the approval-assignment entity is given in ISO 10303-41. The following
modifications apply to this part of ISQ/10303.

Associated global rule:

The following global rtle-defined in this part of ISO 10303 applies to the approval_assignment entity:
— approvals_are_assigned (See 5.2.5.31).
5.2.4.2.18 approval_person_organization

The base definition of the approval_person_organization entity is given in ISO 10303-41. The following
modifications apply to this part of ISO 10303.
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Associated global rule:

The following global rules defined in this part of ISO 10303 apply to the approval_person_organization
entity:

— approval_person_organization_constraints (See 5.2.5.79);
— approval_requires_approval_person_organization (See 5.2.5.32).

5.2.4.2.19 approval_date_time

The base definition of the approval_date_time entity is given in ISO 10303-41.~The following
modifications apply to this part of ISO 10303.

Associated global rule:

The following global rules defined in this part of ISO 10303 apply to the.approval_date_time entity:

— approval_date_time_constraints (See 5.2.5.78);
— approval_requires_approval_date_time (See 5.2.5.33):

5.2.4.2.20 contract_type

The base definition of the contract_type entity is given in ISO 10303-41. The following modifications
apply to this part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the contract_type entity:
— restrict_contract_type (See 5.2.5.37);
— dependent/ instantiable_contract_type (See 5.2.5.61).

5.2.4.2.21 contract

The basedefinition of the contract entity is given in ISO 10303-41. The following modifications apply to
this part of ISO 10303.
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Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the contract entity:

— contract_requires_approval (See 5.2.5.35);
— contract_requires_person_organization (See 5.2.5.36).
5.2.4.2.22 security_classification_level

The base definition of the security_classification_level entity is given in ISO 10303-4}--The following
modifications apply to this part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the security_classification_level
entity:

— restrict_security_classification_level (See 5.2.5.42);
— dependent_instantiable_security_classification_level (See 5.2.5.58).
5.2.4.2.23 security_classification

The base definition of the security_classification entity is given in ISO 10303-41. The following
modifications apply to this part of ISO 10303.

Associated global rules:

The following global rules.defined in this part of ISO 10303 apply to the security_classification entity:
— security \classification_requires_approval (See 5.2.5.38);
— security_classification_requires_person_organization (See 5.2.5.39);
~ security_classification_requires_date_time (See 5.2.5.40);

— security_classification_optional_date_time (See 5.2.5.41).

123



https://standardsiso.com/api/?name=844469a3070412354d06be0a9b83e20a

1SO 10303-203:1994/Amd.1:2000(E) ©ISO

5.2.4.2.24 person_and_organization_role

The base definition of the person_and_organization_role entity is given in ISO 10303-41. The following
modifications apply to this part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the person_and_organization, role
entity:

— restrict_person_organization_role (See 5.2.5.43);
— dependent_instantiable_person_and_organization_role (See 5.2.5.56).

5.2.4.2.25 person

The base definition of the person entity is given in ISO 10303-41. The following modifications apply to this
part of ISO 10303.

Attribute definitions:

The attribute definitions are modified as follows:

id: a means by which the person may be identified.
NOTE - The uniqueness of this attribute must be maintained and guaranteed over the entire domain of the data.
With a single organization, country or team, this constraint may be easy to satisfy. In situations where global

or universal uniqueness is required, the reader is referred to ISO/IEC 8824-1 for guidance on registration of
strings for international application uniqueness.

5.2.4.2.26 date_time role

The base definjtion/of the date_time_role entity is given in ISO 10303-41. The following modifications
apply to this-pait of ISO 10303.

Associated global rules:

Fhe following global rules defined in this part of ISO 10303 apply to the date_time_role entity:

— restrict_date_time_role (See 5.2.5.44);

— dependent_instantiable_date_time_role (See 5.2.5.55).
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5.2.4.2.27 document_type

The base definition of the document_type entity is given in ISO 10303-41. The following modifications
apply to this part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the document_type entity:
— restrict_document_type (See 5.2.5.45);
— dependent_instantiable_document_type (See 5.2.5.60).

5.2.4.2.28 measure_with_unit

The base definition of the measure_with_umit entity is given in ISO 10303-41.) The following modifications
apply to this part of ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 dpplies to the measure_with_unit entity:
— as_required_quantity (See 5.2.5.47).
5.2.4.2.29 global_unit_assigned_context

The base definition of the global_unit_assigned_context entity is given in ISO 10303-41. The following
modifications apply to this part of ISO 10303.

Associated global rule:

The following global.rale defined in this part of ISO 10303 applies to the global_unit_assigned_context
entity:

—global_unit_assignment (See 5.2.5.48).

5.2.4.2.30 action

The base definition of the action entity is given in ISO 10303-41. The following modifications apply to this

part of ISO 10303.
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Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the action entity:

— subtype_mandatory_action (See 5.2.5.49).
5.2.4.2.31 action_directive

The base definition of the action_directive entity is given in ISO 10303-41. The following modifications
apply to this part of ISO 10303.

Associated global rules:
The following global rules defined in this part of ISO 10303 apply to the action, directive entity:
— dependent_instantiable_action_directive (See 5.2.5.57).

5.2.4.2.32 date

The base definition of the date entity is given in ISO 10303-41. The following modifications apply to this
part of ISO 10303.

Associated global rule:

The following global rule defined in this part-of ISO 10303 applies to the date entity:
— dependent_instantiable_date (See 5.2.5.51).
5.2.4.2.33 representation

The base definition of(the representation entity is given in ISO 10303-41. The following modifications
apply to this part of ISO 10303,

Associated global rule:

The follewing global rule defined in this part of ISO 10303 applies to the representation entity:

— subtype_mandatory_representation (See 5.2.5.74).
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5.2.4.2.34 representation_context

The base definition of the representation_context entity is given in ISO 10303-41. The following
modifications apply to this part of ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the representation_context entity:
— subtype_mandatory_representation_context (See 5.2.5.75).
5.2.4.2.35 shape_representation

The base definition of the shape_representation entity is given in ISO }0303-41. The following
modifications apply to this part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the shape_representation entity:
— dependent_instantiable_shape_representatiofi{See 5.2.5.52);
— subtype_mandatory_shape_representation (See 5.2.5.73).

5.2.4.2.36 context_dependent_shape_representation

The base definition of the context_dependent_shape_representation entity is given in ISO 10303-41. The
following modifications apply to this part of ISO 10303.

The definition of contextwdependent_shape_representation is modified as follows:

In this part of ISO 10303, context_dependent_shape_representation shall be used to relate the next_-
assembly_usage_occurrence defining the usage of a component in an assembly to the shape_-
representation_relationship which defines the position and orientation of the component's shape in the
shape definition of the assembly.

NOTE - Context_dependent_shape_representation may be used to relate shapes of components and
assemblies regardless of what type of shape_representation is used for each. The mapped_item construct
may also be used to relate the shapes of components and assemblies, but the use of mapped_item, in this part

of ISO 10303, requires that the shape_representation types be the same.
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5.2.4.2.37 named_unit

The base definition of the named_unit entity is given in ISO 10303-41. The following modifications apply
to this part of ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the named_unit entity:
— dependent_instantiable_named_unit (See 5.2.5.53).
5.2.4.2.38 representation_item

The base definition of the representation_item entity is given in ISO 10308-41. The following
modifications apply to this part of ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the representation_item entity:
— dependent_instantiable_representation_item {Se€ 5.2.5.54).

5.2.4.2.39 product_definition_usage

The base definition of the product_definition_usage entity is given in ISO 10303-41. The following
modifications apply to this part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the product_definition_usage entity:
— subtype_‘mandatory_product_definition_usage (See 5.2.5.69).
5.2.4.2.40.geometric_representation_item

The base-definition of the geometric_representation_item entity is given in ISO 10303-42. The following
modifications apply to this part of ISO 10303.
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Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the geometric_representation_item
entity:

— geometric_representation_item_3d (See 5.2.5.71).
5.2.4.2.41 parametric_representation_context

The base definition of the parametric_representation_context entity is given in ISO 10303-43. The
following modifications apply to this part of ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the parametric_representation_-
context entity:

— dependent_instantiable_parametric_representation_context (See 5.2.5.72).
5.2.4.2.42 product_concept

The base definition of the product_concept entity is given in ISO 10303-44. The following modifications
apply to this part of ISO 10303.

Associated global rule:

The following global rule defined inthis part of ISO 10303 applies to the product_concept entity:
— product_concept (requires_configuration_item (See 5.2.5.63).

5.2.4.2.43 configuration_item

The base definitionof the configuration_item entity is given in ISO 10303-44. The following modifications
apply to this part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the configuration_item entity:

— product_concept_requires_configuration_item (See 5.2.5.63);
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— configuration_item_requires_person_organization (See 5.2.5.64);

— configuration_item_requires_approval (See 5.2.5.67);

5.2.4.2.44 effectivity

The base definition of the effectivity entity is given in ISO 10303-41. The following modifications apply
to this part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the effectivity entity:
— subtype_mandatory_effectivity (See 5.2.5.65);
— effectivity_requires_approval (See 5.2.5.66).

5.2.4.2.45 next_assembly_usage_occurrence

The base definition of the next_assembly_usage_occurrence entity is given in ISO 10303-44. The
following modifications apply to this part of ISO 10303«

Associated global rule:

The following global rule defined in thisspart of ISO 10303 applies to the next_assembly_usage_-
occurrence entity:

— coordinated_assembly-and_shape (See 5.2.5.68).
5.2.4.2.46 assembly_component_usage

The base definition\of the assembly_componet_usage entity is given in ISO 10303-44. The following
modifications apply to this part of ISO 10303.

Associated global rules:

Thefollowing global rules defined in this part of ISO 10303 apply to the assembly_component_usage
entity:

— acu_requires_security_classification (See 5.2.5.70);

130



https://standardsiso.com/api/?name=844469a3070412354d06be0a9b83e20a

©®ISO I1SO 10303-203:1994/Amd.1:2000(E)

5.2.5 Configuration controlled design rules

5.2.5.1 application_context_requires_ap_definition

The application_context_requires_ap_definition rule specifies that each instance of application_context
shall be referenced by exactly one application_protocol_definition that specifies this part of ISO 10303.

EXPRESS specification:

*)
RULE application_context_requires_ap_definition FOR
(application_context, application_protocol_definition);
WHERE
WR1: SIZEOF (QUERY (ac <* application_context |
NOT (SIZEOF (QUERY (apd <* application_protocel definition |

(ac :=: apd.application)

AND

(apd.application_interpreted_model_schema_name =

'config_control_design'))) =1 )))-=0;
END_RULE;

(*

Argument definitions:

application_context: identifies the set of all instances of application_context entities.

application_protocol_definition:~identifies the set of all instances of application_protocol_definition
entities.

Formal propositions:

WR1: For each.instance of application_context, there shall be exactly one instance of application_-
protocol_definition that references the instance of application_context as its application with a value of
'config_Control_design' as its application_interpreted_model_schema_name.

5.2.5.2 subtype_mandatory_product_context

The subtype_mandatory_product_context rule specifies the permitted usage of the product context. The

mechanical_context entity shall be used to define the discipline_type of a product_context. This usage
ensures that the context of the product data communicated represents a mechanical viewpoint of the data.
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EXPRESS specification:

*)

RULE subtype_mandatory_product_context FOR (product_context);

WHERE
WR1l: SIZEOF ( QUERY ({(pc <* product_context |
NOT ('CONFIG_CONTROL_DESIGN.MECHANICAL_CONTEXT' IN TYPEOF (pc))))
= 0;
END_RULE;

(*

Argument definitions:
product_context: identifies the set of all instances of product_context entities.

Formal propositions:

WRI1: Each instance of product_context shall be a mechanical.context entity.
5.2.5.3 design_context_for_property

The design_context_for_property rule specifies thatthe only life cycle stage for which properties may be
defined in this part of ISO 10303 is that of design, Product structures may be defined using any life cycle
stage for the context of a product_definition.

EXPRESS specification:

*)

RULE design_context_for property FOR (product_definition);

WHERE

WR1: SIZEOF (QUERY (pd <* product_definition |

(SIZEOR _(USEDIN (pd, 'CONFIG_CONTROL_DESIGN.' +
'PROPERTY_DEFINITION.DEFINITION') +
QUERY (pdr <* USEDIN (pd, 'CONFIG_CONTROL_DESIGN.' +
' PRODUCT_DEFINITION_RELATIONSHIP.RELATED_PRODUCT_DEFINITION') |
SIZEOF (USEDIN (pdr, 'CONFIG_CONTROL_DESIGN.PROPERTY_DEFINITION.' +

'DEFINITION')) >= 1)) >= 1) AND

(NOT ('CONFIG_CONTROL_DESIGN.DESIGN_CONTEXT' IN

TYPEOF (pd.frame_of_reference))))) = 0;
END_RULE;

(*
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Argument definition:

product_definition: identifies the set of all instances of product_definition.

Formal proposition:

WRI1: For each instance of product_definition, if that instance is referenced as the definition attribute.of
a property_definition, or if that instance is the related_product_definition in a product_definition_-
relationship instance that is referenced by the definition attribute of a property_definition, the frame_of -
reference attribute for that product_definition instance must reference a design_context.

5.2.5.4 restrict_product_category_value

The restrict_product_category_value rule specifies the set of values that a prodact_category which is
related to a product may contain.

EXPRESS specification:

*)
RULE restrict_product_category_value FOR
(product_related_product_category);
WHERE
WR1: SIZEOF (QUERY (prpc <*

product_related_product_category |

NOT( prpc.name IN ['assembly', 'detail’,
'customer_furnished_ eguipment', 'inseparable_assembly', 'cast',
'coined’', 'drawn', Yextruded', 'forged', 'formed', 'machined’,
'molded', 'rolled’, 'sheared']))) = 0;

END_RULE;

( *
Argument definitions:

product_related_product_category: identifies the set of all instances of product_related_product_-
category entities.

Formal propositions:

WRI1: The name attribute of a product_related_product_category shall be either "assembly”, "detail”,

W mon o

"Inseparable_assembly"”, "customer_furnished_equipment”, "cast”,
"formed", "machined", "molded", "rolled" or "sheared".

[

coined”, "drawn”, "extruded", "forged",
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Attribute value restriction definitions:

assembly: identifies a part that consists of a collection of other parts which are put together to satisfy a
particular function.

detail: identifies a part that exists at the lowest level of the bill of materials structure.

customer_furnished_equipment: identifies a part that has been furnished to the design agency by the
customer.

inseparable_assembly: identifies a part that after being put together cannot be dis-assembled without
causing physical harm to at least one of the components of the assembly.

cast: identifies a class of parts that are intended to be produced by a manufacturipg process in which a liquid
form of material is poured into a mold and hardened.

coined: identifies a class of parts that are intended to be produced bya manufacturing process in which a
liquid form of material is forced into well confined dies by high pressutes which forces the material to fill the
shape of the die.

drawn: identifies a class of parts that are intended todbe‘produced by a manufacturing process in which
metal is pulled in order to remove material from a raw stock and form an indenture in the material of a defined
shape.

extruded: identifies a class of parts that arelintended to be produced by a manufacturing process in which
material is squeezed by a compressing operation that changes the shape of the raw stock.

forged: identifies a class of partsthat are intended to be produced by a manufacturing process in which
metal materials are worked ifitg*useful shapes under the influence of external force at a high temperature.
formed: identifies a class of parts that are intended to be produced by a manufacturing process in which
metal materials are sybjected to stresses which change their shape.

machined: identifies a class of parts that are intended to be produced by a manufacturing process which
employs a pice€ of automated equipment.

molded: identifies a class of parts that are intended to be produced by a manufacturing process in which
material is heated past its melting point and poured into a mold to form its shape.

rolled: identifies a class of parts that are intended to be produced by a manufacturing process in which

material 1s passed between two rolls in order to reduce 1t to the thickness equal to the space between the two
rolls.
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sheared: identifies a class of parts that are intended to be produced by a manufacturing process in which
material is cut to alter its shape.

5.2.5.5 product_requires_product_category

The product_requires_product_category rule specifies the requirement that each product shall be
referenced by exactly one product_related_product_category which defines whether the product is an

"o

"assembly”, "inseparable_assembly", "detail" or "customer_furnished_equipment".

NOTE - The product_requires_product_category rule constrains the relationship between product_-
related_product_category and product. The rule specifies that a product must be referenced by exactly
one product_related_product_category whose value is either "assembly”, "inseparable_assembly", "detail”
or "customer_furnished_equipment". The rule does not preclude the inclusion of ¢ther product_related_-
product_category entity instances with values other than those stated above-for the name attribute of the
product_related_product_category. Valid values for the name attribute of the product_related_-

product_category entity are defined in the rule restrict_product_category_value.

EXPRESS specification:

*)
RULE product_requires_product_category FOR
(product, product_related_product_category);
WHERE
WR1: SIZEOF (QUERY (prod <* product |
NOT (SIZEOF (QUERY (prpcs<* product_related_product_category |
(prod IN prpc.products)“AND
(prpc.name IN ['assembly', 'inseparable_assembly', 'detail’,
"customer_furnished _equipment']))) = 1))) = 0;
END_RULE;

( *
Argument definitions:

product: identifies the set of all instances of product entities.

product: related_product_category: identifies the set of all instances of product_related_product_-
category entities.
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Formal propositions:

WRI1: For each instance of product, there shall be exactly one instance of product_related_product_-
category that contains a name attribute that has a value of either "assembly”, "inseparable_assembly",

"detail” or "customer_furnished_equipment".
5.2.5.6 change_request_requires_approval

The change_request_requires_approval rule specifies that each instance of a change_requestshall be
referenced by exactly one cc_design_approval. This rule enforces the requirement for each change request
to have an approval.

EXPRESS specification:

*)
RULE change_request_requires_approval FOR
(change_request, cc_design_approval);
WHERE
WR1: SIZEOF (QUERY (cr <* change_request |
NOT (SIZEOF (QUERY (ccda <* cc_desigrn _approval |
cr IN ccda.items })) =1 ))) = 0;
END_RULE;

(*
Argument definitions:

change_request: identifies the set of all instances of change_request entities.
cc_design_approval: identifies‘the set of all instances of cc_design_approval entities.

Formal propositions:

WRI1: For each instance of change_request, there shall be exactly one instance of cc_design_approval
that containg the instance of change_request in its set of items.

5.2,5:7>change_request_requires_person_organization

The change_request_requires_person_organization rule specifies that every change_request shall be
referenced by at least one cc_design_person_and_organization_assignment. This rule specifies the need

for every change_request to have a recipient who receives the request. The meaning of recipient is found
in the person_and_organization_assignment entity's role attribute.
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NOTE - The coordination of the different role values with the assignment of person_and_organization_-
assignment to different entities is specified in the cc_design_person_and_organization_correlation
function. This function is invoked locally to cc_design_person_and_organization_assignment.

EXPRESS specification:

*)

RULE change_request_requires_person_organization FOR
(change_request,
cc_design_person_and_organization_assignment);

WHERE
WR1l: SIZEOF (QUERY (cr <* change_request |

NOT (SIZEOF (QUERY (ccpoa <*
cc_design_person_and_organization_assignment |
cr IN ccpoa.items })) »>=1 ))) = 0;

END_RULE;

( *
Argument definitions:
change_request: identifies the set of all instances of change_request entities.

cc_design_person_and_organization_assignment: identifies the set of all instances of cc_design_-
person_and_organization_assignment entities.

Formal propositions:

WR1: For each instance of change_request, there shall be at least one instance of cc_design_person_-
and_organization_assignmeént that contains the instance of change_request in its set of items.

5.2.5.8 change_request_requires_date_time

The change_request_requires_date_time rule specifies that each instance of a change_request shall be
referenced by exactly one cc_design_date_and_time_assignment. This rule enforces the requirement for
every change_request to have a request date indicating the date on which the change_request was issued.

NOTE - The coordination of the different role values with the assignment of date_time_assignment to
different entities is specified in the cc_design_date_and_time_correlation function. This function is invoked
locally to cc_design_date_and_time_assignment.
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EXPRESS specification:

*)

RULE change_request_requires_date_time FOR

(change_request, cc_design_date_and_time_assignment) ;
WHERE
WR1l: SIZEOF (QUERY (cr <* change_request |
NOT (SIZEOF (QUERY (ccdta <* cc_design_date_and_time_assignment
cr IN ccdta.items )) =1 })) = 0;
END_RULE;

( *
Argument definitions:
change_request: identifies the set of all instances of change_request entitigs.

cc_design_date_and_time_assignment: identifies the set of all instances of cc_design_date_and_time_-
assignment entities.

Formal propositions:

WRI1: For each instance of change_request, there shallbe exactly one instance of cc_design_date_and_-
time_assignment that contains the instance of change_request in its set of items.

5.2.5.9 change_requires_approval

The change_requires_approval rulespecifies that each instance of change shall be referenced by exactly
one instance of cc_design_approyval. This rule enforces the requirement for every change to have an
approval.

EXPRESS specificatioff:

*)
RULE change. requires_approval FOR
(change, cc_design_approval);
WHERE
WR1: SIZEOF (QUERY (chg <* change |
NOT (SIZEOF (QUERY (ccda <* cc_design_approval ]
chg IN ccda.items )) =1 ))) = 0;

END_RULE;
(*
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Argument definitions:

change: identifies the set of all instances of change entities.

cc_design_approval; identifies the set of all instances of cc_design_approval entities.

Formal propositions:

WRI1: For each instance of change, there shall be exactly one instance of cc_design_approval thatcontains
the instance of change in its set of items.

5.2.5.10 change_requires_date_time

The change_requires_date_time rule specifies that each instance of a change shall.b¢ referenced by exactly
one cc_design_date_and_time_assignment. This rule enforces the requirement for every change to have
a change date indicating the date on which the change is incorporated into\the design.

NOTE - The coordination of the different role values with the assignment of date_time_assignment to
different entities is specified in the cc_design_date_and_time_correlation function. This function is invoked
locally to cc_design_date_and_time_assignment.

EXPRESS specification:

*)
RULE change_requires_date_time  FOR
(change, cc_design_date_andltime_assignment) ;
WHERE
WR1: SIZEOF (QUERY (chg'<* change |
NOT (SIZEOF (QUERY (ccdta <* cc_design_date_and_time_assignment |
(chg IN ccdtasitems)
AND (ccdtayrole.name = 'start_date'))) =1 ))) = 0;
END_RULE;

(*

Argumentdefinitions:

change: identifies the set of all instances of change entities.

cc_design_date_and_time_assignment: identifies the set of all instances of cc_design_date_and_time_-

assignment entities.
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Formal propositions:

WRI1: For each instance of change, there shall be exactly one instance of cc_design_date_and_time_-
assignment that contains the instance of change in its set of items where the role name is "start_date".

5.2.5.11 start_request_requires_approval

The start_request_requires_approval rule specifies that each instance of start_request shall be referenced
by exactly one instance of cc_design_approval. This rule enforces the requirement for every start{request
to have an approval which authorizes the initiation of a design.

EXPRESS specification:

*)
RULE start_request_requires_approval FOR
(start_request, cc_design_approval);
WHERE
WR1: SIZEOF (QUERY (sr <* start_request |
NOT (SIZEOF (QUERY (ccda <* cc_design_@pproval |
sr IN ccda.items )) =1 ))) = 0;
END_RULE;

(*
Argument definitions:

start_request: identifies the set of all instances of start_request entities.
cc_design_approval: identifiesfhe set of all instances of cc_design_approval entities.

Formal propositions:

WRI1: For each instance of start_request, there shall be exactly one instance of cc_design_approval that
contains the instance of start_request in its set of items.

5.2.5.12 start_request_requires_person_organization
The start_request_requires_person_organization rule specifies that every start_request shall be

referenced by at least one cc_design_person_and_organization_assignment. This rule specifies the need
for every start_request to have a recipient who receives the request. The meaning of recipient is found in

the person_and_organization_assignment entity's role attribute.
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NOTE - The coordination of the different role values with the assignment of person_and_organization_-
assignment to different entities is specified in the cc_design_person_and_organization_correlation
function. This function is invoked locally to cc_design_person_and_organization_assignment.

EXPRESS specification:

*)
RULE start_request_requires_person_organization FOR (start_request,
cc_design_person_and_organization_assignment) ;
WHERE
WR1: SIZEOF (QUERY (sSr <* start_request |
NOT (SIZEOF (QUERY (ccdpoa <*
cc_design_person_and_organization_assignment |
sr IN ccdpoa.items )) >= 1 ))) = 0;
END_RULE;
(*

Argument definitions:
start_request: identifies the set of all instances of start_srequest entities,

cc_design_person_and_organization_assignment:\ identifies the set of all instances of cc_design_-
person_and_organization_assignment entities.

Formal propositions:

WRI: For each instance of start_request, there shall be at least one instance of cc_design_person_and_-
organization_assignment that.contains the instance of start_request in its set of items.

5.2.5.13 start_request requires_date_time

The start_request requires_date_time rule specifies that each instance of a start_request shall be
referenced by exactly one cc_design_date_and_time_assignment. This rule enforces the requirement for
every start (request to have a request date indicating the date on which the start_request was issued.

NOTE - The coordination of the different role values with the assignment of date_time_assignment to
different entities is specified in the cc_design_date_and_time_correlation function. This function is invoked
locally to cc_design_date_and_time_assignment.
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EXPRESS specification:

*)

RULE start_request_requires_date_time FOR

(start_request, cc_design_date_and_time_assignment);
WHERE
WR1: SIZEOF (QUERY (sr <* start_request |
NOT (SIZEOF (QUERY (ccdta <* cc_design_date_and_time_assignment
sr IN ccdta.items )) =1 ))) = 0;
END_RULE;

(*

Argument definitions:

start_request: identifies the set of all instances of start_request entities.

cc_design_date_and_time_assignment: identifies the set of all instarices of cc_design_date_and_time_-
assignment entities.

Formal propositions:

WR1: For each instance of start_request, there shall'be exactly one instance of cc_design_date_and_-
time_assignment that contains the instance of start_request in its set of items.

5.2.5.14 start_work_requires_approval
The start_work_requires_approval'tule specifies that each instance of start_work shall be referenced by
exactly one instance of cc_design Gapproval. This rule enforces the requirement for every design initiation

to have an approval.

EXPRESS specification;

*)
RULE statt)ywork_requires_approval FOR
(start/work, cc_design_approval);
WHERE
WR1: SIZEOF (QUERY (sw <* start_work |
NOT (SIZEOF (QUERY (ccda <* cc_design_approval |
sw IN ccda.items )) =1 ))) = 0;

END_RULE;

(*
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Argument definitions:

start_work: identifies the set of all instances of start_work entities.

cc_design_approval: identifies the set of all instances of cc_design_approval entities,

Formal propositions:

WR1: For each instance of start_work, there shall be exactly one instance of cc_design_appréval that
contains the instance of start_work in its set of items.

5.2.5.15 start_work_requires_date_time

The start_work_requires_date_time rule specifies that each instance of a start)-work shall be referenced
by exactly one cc_design_date_and_time_assignment. This rule enforces thetequirement for every start_-
work to have a start date indicating the date on which work on the designis-initiated.

NOTE - The coordination of the different role values with theéassignment of date_time_assignment to
different entities is specified in the cc_design_date_and_time_correlation function. This function is invoked
locally to cc_design_date_and_time_assignment.

EXPRESS specification:

*)
RULE start_work_regquires_date.time FOR
(start_work, cc_design_dateéand_time_assignment) ;
WHERE
WR1: SIZEOF (QUERY (sw <* start_work |
NOT (SIZEOF (QUERY (ccdta <* cc_design_date_and_time_assignment |
(sw IN ccdtasitems)
AND (ccdtla)role.name = 'start_date'))) =1 ))) = 0;
END_RULE;

( *
Argument definitions:
start/work: identifies the set of all instances of start_work entities.

cc_design_date_and_time_assignment: identifies the set of all instances of cc_design_date_and_time_-

assignment entities.
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Formal propositions:

WRI1: For each instance of start_work, there shall be exactly one instance of cc_design_date_and_time_-
assignment that contains the instance of start_work in its set of items where the role name is "start_date".

5.2.5.16 restrict_action_request_status
The restrict_action_request_status rule specifies the permitted values for the status of a action_reguest.

EXPRESS specification:

*)
RULE restrict_action_request_status FOR (action_reguest_status);
WHERE

WR1l: SIZEOF (QUERY (ars <* action_request_status [

NOT (ars.status IN ['proposed',K 'in_work', 'issued', 'hold']l))) = 0;

END_RULE;
( *
Argument definitions:

action_request_status: identifies the set of all instanges of action_request_status entities.

Formal propositions:

WR1: For each instance of the action.request_status entity, the status attribute shall have a value of
"proposed"”, "in_work", "issued", or *held".

Attribute value definitions:

proposed: the versiogned_action_request has been completed and is awaiting review and authorization.
in_work: theversioned_action_request is being developed for possible inclusion in the design.
issued: the'versioned_action_request has been authorized for inclusion in the design.

hold:’ the versioned_action_request has been reviewed and not authorized to be included in the design.
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5.2.5.17 versioned_action_request_requires_status

The versioned_action_request_requires_status rule specifies that each instance of versioned_action_-
request shall have exactly one status. The status of a versioned_action_request is defined by the action_-

request_status entity.

EXPRESS specification:

*)
RULE versioned_action_request_requires_status FOR
(versioned_action_reguest, action_request_status);
WHERE
WR1l: SIZEOF (QUERY (ar <* versioned_action_request |
NOT (SIZEOF (QUERY (ars <* action_request_status |
ar :=: ars.assigned_request)) = 1))) = 0;
END_RULE;

(*

Argument definitions:

versioned_action_request: identifies the set of all instardces of versioned_action_request.
action_request_status: identifies the set of all instances of action_request_status.

Formal proposition:

WR1: For each instance of versioned_action_request there shall be exactly one instance of action_-
request_status that contains an @ssigned_request attribute value equal to that instance of versioned_-
action_request.

5.2.5.18 versioned )action_request_requires_solution
The versioned_action_request_requires_solution rule specifies that each instance of versioned_action_-

request shall-‘have one or more solutions suggested for it. A solution for a versioned_action_request is
defined by the action_request_solution entity.

EXPRESS specification:

*)

RULE versioned_action_request_requires_solution FOR
(versioned_action_request, action_request_solution);
WHERE
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WR1: SIZEOF (QUERY (ar <* versioned_action_request |
NOT (SIZEOF (QUERY (ars <* action_request_solution |
ar :=: ars.request)) >= 1))) = 0;
END_RULE;

(*
Argument definitions:

versioned_action_request: identifies the set of all instances of versioned_action_request.
action_request_solution: identifies the set of all instances of action_request_solution:

Formal proposition:

WRI1: For each instance of versioned_action_request there shall be exaetly one instance of action_-
request_solution that contains a request attribute value equal to that instance of versioned_action_request.

5.2.5.19 unique_version_change_order_rule

The unique_version_change_order_rule calls a functionthat returns true if a change updates more than
one product_definition_formation, and each updated ‘product_definition_formation is a version of a
different product. This rule specifies that a single change'shall not change more than one version of a single
product, but may change more than one product, definition_formation if each product_definition_-
formation references a different product.

EXPRESS specification:

*)

RULE unique_version_change_order_rule FOR (change);

WHERE
WR1l: SIZEOF (QUERY (c <* change |
NOT (unilgue_version_change_order (c.assigned_action)))) = 0;
END_RULE;

(*

Argument definitions:

change: identifies the set of all instances of change entities.
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Formal propositions:

WRI1: For each instance of change, the unique_version_change_order function shall return a value of true.

5.2.5.20 product_requires_version

The product_requires_version rule specifies that each instance of product shall be referenced by at Jeast
one instance of product_definition_formation. This rule enforces the requirement for every product te have
one or more versions.

EXPRESS specification:

*)
RULE product_requires_version FOR (product, product_definition_formation);
WHERE
WR1: SIZEOF (QUERY (prod <* product |
NOT (SIZEOF (QUERY (pdf <* product_definifion_formation |
prod :=: pdf.of_product )) >= 1 ))) = 0;
END_RULE;

(*

Argument definitions:

product: identifies the set of all instances of product entities.

product_definition_formation: identifies the set of all instances of product_definition_formation entities.

Formal propositions:

WR1: For each instance 6f product, there shall be one or more instances of product_definition_formation
that contains an of_product attribute value equal to that instance of product.

5.2.5.21 product_requires_person_organization
The product_requires_person_organization rule specifies that each instance of product shall be

referericed by an instance of cc_design_person_and_organization_assignment. This rule enforces the
reqiirement for every product to have an design_owner.
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EXPRESS specification:

*)

RULE product_requires_person_organization FOR

(product, cc_design_person_and_organization_assignment) ;
WHERE
WR1: SIZEOF (QUERY (prod <* product |
NOT (SIZEOF (QUERY (ccdpoa <*
cc_design_person_and_organization_assignment |
prod IN ccdpoa.items )) =1 }))) = 0;
END_RULE;

( *
Argument definitions:

product: identifies the set of all instances of product entities.

cc_design_person_and_organization_assignment: identifies the/set of all instances of cc_design_-
person_and_organization_assignment entities.

Formal propositions:

WRI1: For each instance of product, there shall bean instance of cc_design_person_and_organization_-
assignment that contains an items attribute value equal to that instance of product.

NOTE - The role which is specified for the person_and_erganization that is assigned to the product is
"design_owner". This role assdciation is specified formally in the function defined in 5.2.6.2.

5.2.5.22 product_version.requires_approval
The product_version_requires_approval rule specifies that each instance of product_definition_-

formation shall be\réferenced by exactly one instance of cc_design_approval. This rule enforces the
requirement forevery version of a design to have an approval.

EXPRESS specification:

%)
RULE product_version_requires_approval FOR (product_definition_formation,

cc_design_approval) ;

WHERE
WR1: SIZEOF (QUERY (pdf <* product_definition_formation |
NOT (SIZEOF (QUERY (ccda <* cc_design_approval |
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pdf IN ccda.items })) =1 ))) = 0;
END_RULE;

(*

Argument definitions:
product_definition_formation: identifies the set of all instances of product_definition_formation entities.
cc_design_approval: identifies the set of all instances of cc_design_approval entities.

Formal propositions:

WRI1: For each instance of product_definition_formation, there shall be exactly)one instance of cc_-
design_approval that contains the instance of product_definition_formatiomin its set of items.

5.2.5.23 product_version_requires_person_organization

The product_version_requires_person_organization rule speeifies that every product_definition_-
formation shall be referenced by exactly one cc_design_person_and_organization_assignment in the role
of creator and one or more cc_design_person_and_organization_assignment in the role of either part_-
supplier or design_supplier. This rule specifies the need‘for’every product_definition_formation to have
a creator and supplier who are responsible for the creation or delivery of the particular version of the design.
The meanings of creator, part_supplier, and design, supplier are found in 5.2.5.43 as part of the definition
of the restrict_person_organization_role rule.

NOTE - The coordination of the different role values with the assignment of person_and_organization_-
assignment to different entities”is specified in the cc_design_person_and_organization_correlation
function. This function is_ifivoked locally to cc_design_person_and_organization_assignment. See the
function definition in 5.2,6.2.

EXPRESS specification;

*)

RULE product_version_requires_person_organization FOR
(preduct_definition_formation,
ccdesign_person_and_organization_assignment) ;

WHERE
WR1: SIZEOF (QUERY (pdf <* product_definition_formation |

NOT (SIZEOF (QUERY (ccdpoa <*

cc_design_person_and_organization_assignment l
(pdf IN ccdpoa.items) AND (ccdpoa.role.name = 'creator')))
= 0;

il
=
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WR2: SIZEOF (QUERY (pdf <* product_definition_formation |
NOT (SIZEOF (QUERY (ccdpoa <*
cc_design_person_and_organization_assignment |
(pdf IN ccdpoa.items) AND

(ccdpoa.role.name IN ['design_supplier', 'part_supplier']l))) >= 1)))
= 0;

END_RULE;

(*

Argument definitions:

product_definition_formation: identifies the set of all instances of product_definition, formation entities.

cc_design_person_and_organization_assignment: identifies the set of alDinstances of cc_design_-
person_and_organization_assignment entities.

Formal propositions:

WR1: For each instance of product_definition_formation, there shall be exactly one instance of cc_-
design_person_and_organization_assignment that contains the instance of product_definition_-
formation in its set of items and its role attribute references a person_and_organization_role that has a
value of 'creator’ in its name attribute.

WR2: For each instance of product_definition_formation, there shall be at least one instance of cc_-
design_person_and_organization_assigniment that contains the instance of product_definition_-
formation in its set of items and its role-attribute references a person_and_organization_role that has a
value of either 'design_supplier' or 'patt_supplier' in its name attribute.

5.2.5.24 product_version_requires_security_classification

The product_version_requires_security_classification rule specifies that each instance of product_-
definition_formation’shall be referenced by exactly one instance of cc_design_security_classification.
This rule enforces-the requirement for every version of a design to have a security classification.

EXPRESS\specification:

*
RULE product_version_requires_security classification FOR

(product_definition_formation, cc_design_security_classification);

WHERE
WR1: SIZEOF (QUERY (pdf <* product_definition_formation |
NOT (SIZEOF (QUERY (ccdsc <* cc_design_security_classification |
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pdf IN ccdsc.items )) =1 ))) = 0;
END_RULE;

(*

Argument definitions:

product_definition_formation: identifies the set of all instances of product_definition_formation entities:

cc_design_security_classification: identifies the set of all instances of cc_design_security_classification
entities.

Formal propositions:

WRI1: For each instance of product_definition formation, there shall be exattly one instance of cc_-
design_security_classification that contains the instance of product_definition_formation in its set of
items.

5.2.5.25 product_definition_requires_person_organization

The product_definition_requires_person_organization rute specifies that every product_definition shall
be referenced by exactly one cc_design_person_and_organization_assignment. This rule specifies the
need for every product_definition to have a creator’who is responsible for the creation of the particular
definition of the design. The meaning of creatoris found in the person_and_organization_assignment
entity's role attribute.

NOTE - The coordination of the different role values with the assignment of person_and_organization_-
assignment to different entities”is specified in the cc_design_person_and_organization_correlation
function. This function is.jnyoked locally to cc_design_person_and_organization_assignment.

EXPRESS specification:

*)

RULE product=definition_requires_person_organization FOR
(product *definition,
cc_design_person_and_organization_assignment) ;

WHERE
WR1: SIZEOF (QUERY (pd <* product_definition |

NOT (SIZEOF (QUERY (ccdpoa <*

cc_design_person_and_organization_assignment |

pd IN ccdpoa.items )) =1 ))) = 0;
END_RULE;

(*
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Argument definitions:

product_definition: identifies the set of all instances of product_definition entities.

cc_design_person_and_organization_assignment: identifies the set of all instances of cc_design_«
person_and_organization_assignment entities.

Formal propositions:

WR1: For each instance of product_definition, exactly one instance of cc_designy.person_and_-
organization_assignment shall contain the instance of product_definition in its set-of items.

5.2.5.26 product_definition_requires_approval

The product_definition_requires_approval rule specifies that each instance of product_definition shall
be referenced by exactly one instance of c¢c_design_approval. This nuile)enforces the requirement for every
definition of a design to have an approval.

EXPRESS specification:

*)
RULE product_definition_requires_approval FOR
(product_definition, cc_design_approval);
WHERE
WR1: SIZEOF (QUERY (pd <* product_definition |
NOT (SIZEOF (QUERY “ccda <* cc_design_approval |
pd IN ccda.items Q) = 1 ))) = 0;
END_RULE;

(*

Argument definitions:

product_définition: identifies the set of all instances of product_definition entities.

cc_design_approval: identifies the set of all instances of cc_design_approval entities.
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Formal propositions:

WR1: For each instance of product_definition, exactly one instance of cc_design_approval shall contain
the instance of product_definition in its set of items.

5.2.5.27 product_definition_requires_date_time

The product_definition_requires_date_time rule specifies that each instance of a product_definition shall
be referenced by exactly one cc_design_date_and_time_assignment. This rule enforces the regliirement
for every product_definition to have a date indicating the date on which the definition of the\product was
created.

NOTE - The coordination of the different role values with the assignment of date_time_assignment to
different entities is specified in the cc_design_date_and_time_correlation functieri.” This function is invoked
locally to ec_design_date_and_time_assignment.

EXPRESS specification:

*)
RULE product_definition_requires_date_time~FOR
(product_definition, cc_design_date_and time_assignment) ;
WHERE
WR1: SIZEOF (QUERY (pd <* productcdefinition |
NOT (SIZEOF (QUERY (ccdta <* cc_design_date_and_time_assignment |
pd IN ccdta.items )) = L3)) = 0;
END_RULE;
( *

Argument definitions:
product_definition: identifies the set of all instances of product_definition entities.

cc_design_date_and_time_assignment: identifies the set of all instances of cc_design_date_and_time_-
assignmentntities.

Formabpropositions:

WR1: For each instance of product_definition, exactly one instance of cc_design_date_and_time_-
assignment shall contain the instance of product_definition in its set of items.
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5.2.5.28 certification_requires_approval

The certification_requires_approval rule specifies that each instance of certification shall be referenced
by exactly one instance of cc_design_approval. This rule enforces the requirement for every certification

of a supplier of either a design or a part to have an approval.

EXPRESS specification:

*)
RULE certification_requires_approval FOR (certification,
cc_design_approval) ;
WHERE
WR1: SIZEOF (QUERY (cert <* certification |
NOT (SIZEOF (QUERY (ccda <* cc_design_approval |
cert IN ccda.items })) =1 ))) = 0;
END_RULE;

(*

Argument definitions:

certification: identifies the set of all instances of certification entities.
cc_design_approval: identifies the set of all instances of cc_design_approval entities.

Formal propositions:

WRI1: For each instance of certification, there shall be exactly one instance of cc_design_approval that
contains the instance of certification its set of items.

5.2.5.29 restrict_certification_type

The restrict_certification_type rule specifies that certification may only be given for either a "part_-
supplier” or "design_supplier"”.

EXPRESS specification:

*)
RULE restrict_certification_type FOR (certification_type);
WHERE

WR1: SIZEOF (QUERY (ct <* certification_type |
NOT (ct.description IN ['design_supplier', 'part_supplier']))) = 0;
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END_RULE;

(*

Argument definitions:

certification_type: identifies the set of all instances of certification_type entities.

Formal propositions:

WR1: For each instance of certification_type, the value of the kind attribute shall be "design'_supplier”
or "part_supplier”.

Attribute value definitions:

design_supplier: identifies a supplier of a design for a part.
part_supplier: identifies a supplier of a part.

5.2.5.30 certification_requires_date_time

The certification_requires_date_time rule specifies that ®ach instance of a certification shall be referenced
by exactly one cc_design_date_and_time_assignment. This rule enforces the requirement for every
certification to have a date indicating the date onpwhich the certification is effective.

NOTE - The coordination of the different role values with the assignment of date_time_assignment to
different entities is specified in the cc-design_date_and_time_correlation function. This function is invoked
locally to cc_design_date_and_time_assignment. See the function definition in 5.2.6.3.

EXPRESS specification:

*)
RULE certification_requires_date_time FOR
(certification, cc_design_date_and_time_assignment);
WHERE
WRLH\SIZEOF (QUERY (cert <* certification |
NOT (SIZEOF (QUERY (ccdta <* cc_design_date_and_time_assignment |
cert IN ccdta.items )) =1 ))) = 0;
END_RULE;

(*
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Argument definitions:

certification: identifies the set of all instances of certification entities.

cc_design_date_and_time_assignment: identifies the set of all instances of cc_design_date_and_time_-
assignment entities.

Formal propositions:

WRI1: For each instance of certification, exactly one instance of cc_design_date_and_time rassignment
shall contain the instance of certification in its set of items.

5.2.5.31 approvals_are_assigned

The approvals_are_assigned rule specifies that each instance of approval shall-be assigned by at least one
instance of approval_assignment entity.

EXPRESS specification:

*)
RULE approvals_are_assigned FOR
(approval, approval_assignment) ;
WHERE
WR1: SIZEOF (QUERY (app <* approdval |
NOT (SIZEOF (QUERY (aa.<*‘approval_assignment |
app :=: aa.assigned_approval )) >= 1 ))) = 0;
END_RULE;

(*
Argument definitions:

approval: identifies-the set of all instances of approval entities.

approval_assignment: identifies the set of all instances of approval_assignment entities.

Formal’propositions:

WR1: For each instance of approval, there shall be one or more instances of approval_assignment which
contains the instance of approval as its assigned_approval attribute.
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5.2.5.32 approval_requires_approval_person_organization

The approval_requires_approval_person_organization specifies that each instance of approval shall
have at least one approval_person_organization referencing it. This rule enforces the requirement for an

approval to be authorized by one or more people within their organizations.

EXPRESS specification:

*)
RULE approval_requires_approval_person_organization FOR
(approval, approval_person_organization);
WHERE
WR1l: SIZEOF (QUERY (app <* approval |
NOT (SIZEOF (QUERY (apo <* approval_person_organizdtion |
app :=: apo.authorized_approval )) >= 1 ))) = 0%
END_RULE;

( *
Argument definitions:

approval: identifies the set of all instances of approvalentities.

approval_person_organization: identifies thecset of all instances of approval_person_organization
entities.

Formal propositions:

WRI1: For each instance of approval, there shall be one or more instances of approval_person_-
organization which contains'the instance of approval as its authorized_approval attribute.

5.2.5.33 approval_requires_approval_date_time
The approval_requires_approval_date_time rule specifies that each instance of approval shall be

referenced by-gxactly one approval_date_time. This rule enforces the requirement for every approval to
have a date.on which the approval obtained its specified status.

EXPRESS specification:

*)

RULE approval_requires_approval_date_time FOR (approval,
approval_date_time);
WHERE
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WR1: SIZEOF (QUERY (app <* approval |
NOT (SIZEOF (QUERY (adt <* approval_date_time |
app :=: adt.dated_approval )) =1 ))) = 0;
END_RULE;

(*

Argument definitions:

approval: identifies the set of all instances of approval entities.

approval_date_time: identifies the set of all instances of approval_date_time entities,

Formal propositions:

WRI1: For each instance of approval, there shall be exactly one instance of'approval_date_time which
contains the instance of approval as its dated_approval attribute.

5.2.5.34 restrict_approval_status

The restrict_approval_status rule specifies that the only-values of approval_status permitted shall be
"approved"”, "not_yet_approved”, "disapproved" or "withdrawn".

EXPRESS specification:

*)
RULE restrict_approval_statusiFOR (approval_status);
WHERE
WR1: SIZEOF (QUERY (ast ' <* approval_status |
NOT (ast.name \IN
[ "approved'$ "not_yet_approved', 'disapproved’', 'withdrawn'l))) = 0;
END_RULE;

( *
Argument définitions:

approyval: identifies the set of all instances of approval entities.

Formal propositions:

WRI1: For each instance of approval, the value of the status attribute shall be either "approved”, "not_yet_-
approved”, "disapproved” or "withdrawn".
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Attribute value definitions:

approved: specifies that the required authorizations have been obtained for a particular role of approval for
a piece of product data.

not_yet_approved: specifies that the required authorizations are being awaited for a particular role of
approval for a piece of product data.

disapproved: specifies that the required authorizations have been denied for a particular role of@pproval
for a piece of product data.

withdrawn: specifies that the required authorizations have been revoked for a particular role of approval
for a piece of product data.

5.2.5.35 contract_requires_approval

The contract_requires_approval rule specifies that each instance of cantract shall be referenced by exactly
one instance of cc_design_approval. This rule enforces the requirement for every contract under
which a design is developed is to have an approval.

EXPRESS specification:

*)
RULE contract_requires_approval FOR (contract,
cc_design_approval) ;
WHERE
WR1l: SIZEOF (QUERY (c <* dontract |
NOT (SIZEOF (QUERY (ccda <* cc_design_approval |
¢ IN ccda.items))) =1 ))) = 0;
END_RULE;

( *
Argument definitions:
contraet identifies the set of all instances of contract entities.

ccndesign_approval: identifies the set of all instances of cc_design_approval entities.

Formal propositions:

WRI1: For each instance of contract, exactly one instance of cc_design_approval shall exist which
references the instance of contract in its set of items.
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5.2.5.36 contract_requires_person_organization

The contract_requires_person_organization rule specifies that every contract shall be referenced by
exactly one cc_design_person_and_organization_assignment. This rule specifies the need for every

contract to have a contractor who is responsible for the maintenance of information about the contract. The
meaning of contractor is found in the person_and_organization_assignment entity's role attribute.

NOTE - The coordination of the different role values with the assignment of person_and_organization_-
assignment to different entities is specified in the cc_design_person_and_organization_correlation
function. This function is invoked locally to cc_design_person_and_organization_assignment. See the
function definition in 5.2.6.2.

EXPRESS specification:

*)
RULE contract_reguires_person_organization FOR
(contract, cc_design_person_and_organization_assignment) ;
WHERE
WR1l: SIZEOF (QUERY (c <* contract |
NOT (SIZEOF (QUERY (ccdpoa <*
cc_design_person_and_organization¥assignment |
¢ IN ccdpoa.items )) =1 ))) =.0%
END_RULE;

( *
Argument definitions:
contract: identifies the set of allinstances of contract entities.

cc_design_person_and_‘erganization_assignment: identifies the set of all instances of cc_design_-
person_and_organization_assignment entities.

Formal propositions:

WRI1: /Kor'each instance of contract, there shall be exactly one instance of cc_design_person_and_-
organization_assignment that contains the instance of contract in its set of items.

5.2.5.37 restrict_contract_type

The restrict_contract_type rule specifies the permitted types of contracts. This rule enforces the
requirement for the types of contract to be either "fixed_price" or "cost_plus".
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EXPRESS specification:

*)

RULE restrict_contract_type FOR (contract_type);

WHERE
WR1l: SIZEOF (QUERY (ct <* contract_type 1
NOT (ct.description IN ['fixed_price', 'cost_plus'l))) = 0;
END_RULE;

( *
Argument definitions:
contract_type: identifies the set of all instances of contract_type entities.

Formal propositions:

WRI1: For each instance of contract_type, the kind attribute shall contain a value of "fixed_price" or
"cost_plus”.

Attribute value definitions:

fixed_price: identifies a contract under which the remuneration for the performance of the contract has been
set.

cost_plus: identifies a contract under which'the remuneration for the performance of the contract is a set
amount above the cost to the contracting-organization.

5.2.5.38 security_classification_requires_approval

The security_classificatioh. requires_approval rule specifies that each instance of security_classification
shall be referenced by éxactly one instance of cc_design_approval. This rule enforces the requirement for
every security classification assigned to a design is to have an approval.

EXPRESS $pecification:

*)

RULE security_classification_requires_approval FOR
(security_classification, cc_design_approval);

WHERE

WR1: SIZEOF (QUERY (sc <* security_classification |
NOT (SIZEOF (QUERY (ccda <* cc_design_approval |
sc¢ IN ccda.items )) =1 ))) = 0;
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END_RULE;

(*

Argument definitions:

security_classification: identifies the set of all instances of security_classification entities.

cc_design_approval: identifies the set of all instances of cc_design_approval entities.

Formal propositions:

WRI1: For each instance of security_classification, there shall be exactly one instance of cc_design_-
approval that contains the instance of security_classification in its set of items.

5.2.5.39 security_classification_requires_person_organization

The security_classification_requires_person_organization rule specifies that every security_-
classification shall be referenced by exactly one cc_design_person“and_organization_assignment. This
rule specifies the need for every security_classification to havea classification officer who is responsible
for issuing the security classification. The meaning of clagsification officer is found in the person_and_-
organization_assignment entity's role attribute.

NOTE - The coordination of the different rol¢’yalues with the assignment of person_and_organization_-
assignment to different entities is specified in the cc_design_person_and_organization_correlation
function. This function is invoked locally to cc_design_person_and_organization_assignment. See the
function definition in 5.2.6.2.

EXPRESS specification:

*)

RULE security cllagssification_requires_person_organization FOR
(security_classification,
cc_desigr_peérson_and_organization_assignment) ;

WHERE
WR1y)SIZEOF (QUERY (sc <* security classification |

NOT (SIZEOF (QUERY (ccdpoa <*
cc_design_person_and_organization_assignment |
sc IN ccdpoa.items )) =1 ))) = 0;

END_RULE;

(*
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Argument definitions:

security_classification: identifies the set of all instances of security_classification entities.

cc_design_person_and_organization_assignment: identifies the set of all instances of cc_design_-
person_and_organization_assignment entities.

Formal propositions:

WRI1: For each instance of security_classification, there shall be exactly one instance of \ce_design_-
person_and_organization_assignment that contains the instance of security_classification in its set of
items.

5.2.5.40 security_classification_requires_date_time

The security_classification_requires_date_time rule specifies that ’each instance of a security_-
classification shall be referenced by exactly one cc_design_date_and( time_assignment that has a role of
"classification_date". This rule enforces the requirement for everysecurity_classification to have a date
indicating the date on which the security classification is effective

NOTE - The coordination of the different role values with the assignment of date_time_assignment to
different entities is specified in the cc_design_date_and_time_correlation function. This function is invoked
locally to cc_design_date_and_time_assigninent. See the function definition in 5.2.6.3.

EXPRESS specification:

*)
RULE security_classification_requires_date_time FOR
(security_classification, cc_design_date_and_time_assignment) ;
WHERE
WR1: SIZEOF (QUHERY (sc <* security_classification |
NOT (SIZEOF (QUERY (ccdta <* cc_design_date_and_time_assignment |
(sc @N“ccdta.items) AND
('elassification_date' = ccdta.role.name))) =1 ))) = 0;
END_RULEY

(*

Argument definitions:

security_classification: identifies the set of all instances of security_classification entities.
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cc_design_date_and_time_assignment: identifies the set of all instances of cc_design_date_and_time_-
assignment entities.

Formal propositions:

WR1: For each instance of security_classification, there shall be exactly one instance of cc_design_date_-
and_time_assignment that contains the instance of security_classification in its set of items and its the: -
role attribute references an instance of date_and_time_role that has a name attribute with the value of
"classification_date".

5.2.5.41 security_classification_optional_date_time

The security_classification_optional_date_time rule specifies that each instance of a security_-
classification may be referenced by zero or one cc_design_date_and_time_assighiment that has a role of
"declassification_date". This rule enforces the requirement that every security-classification may have a
date indicating the date on which the security classification expires.

NOTE - The coordination of the different role values with thé\assignment of date_time_assignment to
different entities is specified in the cc_design_date_and_time_¢orrelation function. This function is invoked
locally to cc_design_date_and_time_assignment. Sgethe function definition in 5.2.6.3.

EXPRESS specification:

*)
RULE security_classification_opfional_date_time FOR
(security_classification, ce_design_date_and_time_assignment) ;
WHERE
WR1: SIZEOF (QUERY (sc <* security_classification |
NOT (SIZEOF (QUERY (ccdta <* cc_design_date_and_time_assignment |
(sc IN ccdta,items) AND
('declassifiication_date' = ccdta.role.name))) <=1 ))) = 0;
END_RULE;

( *
Argument definitions:

security_classification: identifies the set of all instances of security_classification entities.

cc_design_date_and_time_assignment: identifies the set of all instances of ¢c_design_date_and_time_-

assignment entities.
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Formal propositions:

WR1: For each instance of security_classification, there may be zero or one instance of cc_design_date_-
and_time_assignment that contains the instance of security_classification in its set of items and its the_-

role attribute references an instance of date_and_time_role that has a name attribute with the value of
"declassification_date".

5.2.5.42 restrict_security_classification_level

The restrict_security_classification_level rule specifies the permitted levels of security. Thisytule enforces

the requirement for the levels of security to be "unclassified”, "classified", "proprietary’;,"confidential”,
"secret”, or "top_secret".

EXPRESS specification:

*)
RULE restrict_security_classification_level FOR

(security_classification_level);

WHERE
WR1: SIZEOF (QUERY (scl <* security clagsification_level |
NOT (scl.name IN ['unclassified' \{'classified', 'proprietary’,
‘confidential:', ‘secret’, ‘toep\secret'l))) = 0;
END_RULE;

(*

Argument definitions:

security_classification_level: -identifies the set of all instances of security_classification_level entities.

Formal propositions:

WR1: For each instance of security_classification_level, the name attribute shall contain a value of

"unclassified" /classified", "proprietary”, "confidential”, "secret" or "top_secret".
Attribute value definitions:
unclassified: identifies the classification level for which no security is necessary.

classified: identifies the classification level for which security is necessary, but the classification details are

not given.
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proprietary: identifies the classification level for which the disclosure of information about the part or the
design of the part would risk an organization's market or competitive advantage.

confidential: identifies the classification level for which the disclosure of information about the part or the

design of the part would cause damage to national or organizational security.

secret: identifies the classification level for which the disclosure of information about the part or the design
of the part would cause serious damage to national or organizational security.

top_secret: identifies the classification level for which the disclosure of information about the part or the
design of the part would cause exceptionally grave damage to national or organizational security.

5.2.5.43 restrict_person_organization_role

The restrict_person_organization_role rule specifies the permitted roles forperson_and_organization
entities. This rule enforces the requirement for the roles of person.and_organization entities to be

"o "on "non "won

"request_recipient"”, "initiator", "part_supplier”, "design_supplier”, "configuration_manager", "contractor”,

"on

"classification_officer", "creator” or "design_owner".

EXPRESS specification:

*)

RULE restrict_person_organization_nple FOR
(person_and_organization_role);

WHERE
WR1: SIZEOF (QUERY (por <*-person_and_organization_role |

NOT (por.name IN ["geéquest_recipient', 'initiator', 'part_supplier',

"design_suppliex(), 'configuration_manager', 'contractor',

'classificatien) officer', 'creator',6 ‘'design_owner']l))) = 0;
END_RULE;

( *
Argument definitions:
person organization_role: identifies the set of all instances of person_organization_role entities.

Eormal propositions:

WR1: For each instance of person_organization_role, the name attribute shall have a value of "request_-

recipient”, ‘“initiator", "part_supplier”, "design_supplier”, “"configuration_manager", "contractor”,

"classification_officer", "creator" or "design_owner".
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Attribute value definitions:

request_recipient: identifies a person within an organization who is responsible for receiving a change_-
request or start_request and taking action based on the request.

initiator: identifies a person within an organization who is responsible for creating the change_request or
start_request.

part_supplier: identifies a person within an organization who is responsible for supplying a part:

design_supplier: identifies a person within an organization who is responsible for supplying the design of
a part.

configuration_manager: identifies a person within an organization who is responsible for assigning the
configuration information about a design.

contractor: identifies a person within an organization who is responéible for the information pertaining to
a contract that applies to a design.

classification_officer: identifies a person within an organization who is responsible for the classification
and declassification of parts.

creator: identifies a person within an organization who is responsible for the creation of a particular
product_definition_formation or product_definition.

design_owner: identifies a person within an organization who is responsible for the design of all aspects
of a product.

5.2.5.44 restrict_date time_role

The restrict_date_time. role rule specifies the permitted roles for date_and_time entities. This rule

"o

enforces the requirement for the roles of date_and_time entities to be "creation_date", "request_date",

non "non "on "o

"release_date"¢start_date”, "contract_date", "certification_date", "sign_off_date", "classification_date", or
"declassifidation_date".

EXPRESS specification:

)

RULE restrict_date_time_role FOR (date_time_role);

WHERE
WR1: SIZEOF (QUERY (dtr <* date_time_role |

NOT (dtr.name IN ['creation_date', 'reguest_date', ‘'release_date’,
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'start_date', 'contract_date', 'certification_date',
'sign_off _date', 'classification_date'’,
‘declassification_date']l))) = 0;
END_RULE;

(*

Argument definitions:

date_time_role: identifies the set of all instances of date_time_role entities.

Formal propositions:

WR1: For each instance of date_time_role, the name attribute shall have the valug of "creation_date",
"request_date", '"release_date", "start_date", "contract_date”, "certification-~date", "sign_off_date",
"classification_date", or "declassification_date".

Attribute value definitions:

creation_date: identifies the date and time when either a version of a design or a definition of a design
comes into existence.

request_date: identifies the date and time given wheh,work is requested for a design.

release_date: identifies the date and time when a‘design is initially released or a change is incorporated into
a design.

start_date: identifies the date and"time when work is begun for either a new design or a change to an
existing design.

contract_date: identifies\the date and time when a contract for a design goes into effect.
certification_date; ‘identifies the date and time when a certification goes into effect.
sign_off_date:"identifies the date and time when an authorization was given to an approval.
classification_date: identifies the date and time when a security classification goes into effect.

declassification_date: identifies the date and time when a security classification goes out of effect.
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5.2.5.45 restrict_document_type

The restrict_document_type rule specifies the permitted types of documents. This rule enforces the

"o

requirement for the types of documents to be "material_specification”, "process_specification”, "design_-

specification” or "surface_finish_specification".

EXPRESS specification:

*)

RULE restrict_document_type FOR (document_type);

WHERE

WR1: SIZEOF (QUERY (dt <* document_type l

NOT (dt.product_data_type IN ['material_specificationy;
'process_specification', 'design_specification’,
'surface_finish_specification', 'cad_filename' ntdrawing']))) = 0;

END_RULE;

( *

Argument definitions:
document_type: identifies the set of all instances of doeument_type entities.

Formal propositions:

WR1: For each instance of document_type, the product_data_type attribute shall have the value of
"material_specification”, "process_specification”, "design_specification”, "surface_finish_specification"”,
"cad_filename", or "drawing".

Attribute value definitions:

material_specification: identifies a type of document that specifies properties which are applicable to raw
material, mixtures or.semi-fabricated material which are used in the fabrication of a part.

process_spécification: identifies a type of document that specifies a service to be performed on a product
or material,

design_specification: identifies a type of document that sets the design requirements of a part.

surface_finish_specification: identifies a type of document that specifies properties which are applicable

to surface textures or protective coatings for either an in process or completed part.
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cad_filename: identifies a type of document that is represented electronically as a file from a Computer
Aided Design system.

drawing: identifies a type of document that contains the draughting representation of the design for a part

or parts.
5.2.5.46 document_to_product_definition

The document_to_product_definition rule specifies the permitted association between documents which
are grouped together using document_relationship and product_definition entities. This rule.enforces the
requirement that only product_definition entities may have groups of documents related to‘them.

EXPRESS specification:

*)
RULE document_to_product_definition FOR
(cc_design_specification_reference);
WHERE
WR1: SIZEOF (QUERY (sp <* cc_design_specifiCation_reference |
NOT (((('CONFIG_CONTROL_DESIGN.DOCUMENT_RELATIONSHIP.' +
'"RELATING_DOCUMENT' IN
ROLESOF (sp\document_reference.assigned_document)) AND
(SIZEOF (QUERY (it <* sp.items |
NOT (' CONFIG_CONTROL_DESIGNWPRODUCT_DEFINITION' IN
TYPEOF (it)))) = 0}))
OR
(NOT ('CONFIG_CONTRQL_DESIGN.DOCUMENT_RELATIONSHIP.' +
'RELATING_DOCUMENT" IN
ROLESOF (sp\document_reference.assigned_document)))))) = 0;
END_RULE;

(*

Argument definitiens:

cc_design/specification_reference: identifies the set of all instances of cc_design_specification_-
reference entities.

product_definition: identifies the set of all instances of product_definition entities.

170



https://standardsiso.com/api/?name=844469a3070412354d06be0a9b83e20a

©ISO ISO 10303-203:1994/Amd.1:2000(E)

Formal propositions:

WRI1: For each instance of cc_design_specification_reference, if the referenced document is used as the
relating_document in a document_relationship then each of the elements in the set of items shall be a

product_definition entity.
5.2.5.47 as_required_quantity

The as_required_quantity rule specifies the use of the descriptive_measure type in the measure_with_-
unit entity. The value of the descriptive_measure STRING type shall always be "as_required”." This rule
enforces the requirement for the specification of the use of an amount to be as required.

EXPRESS specification:

*)

RULE as_required_qguantity FOR (measure_with_unit);

WHERE

WR1: SIZEOF (QUERY (m <* measure_with_unit |

('CONFIG_CONTROL_DESIGN.DESCRIPTIVE_MEASURE' IN
TYPEOF (m.value_component)) AND
(NOT (m.value_component = 'as_reqguired')))) = 0;

END_RULE;

(*

Argument definitions:

measure_with_unit: identifies the $et’of all instances of measure_with_unit entities.

Formal propositions:

WRI1: For each instanCe of measure_with_unit, if the type of the attribute value is descriptive_measure
then the value of the-attribute shall be "as_required”.

5.2.5.48 global_unit_assignment

The global_unit_assignment rule specifies the units that shall be defined for a global _unit_assigned_-
context. The rule states that every global_unit_assigned_context shall have exactly three elements in its
set of units, and that every global_unit_assigned_context shall contain units of length, plane angle and solid
angle.
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EXPRESS specification:

*)

RULE global_unit_assignment FOR (global_unit_assigned_context);

WHERE
WR1: SIZEOF (QUERY (guac <* global_unit_assigned_context |
NOT (SIZEOF (guac.units) = 3))) = 0;
WR2: SIZEOF (QUERY {(guac <* global_unit_assigned_context |
NOT ((SIZEOF (QUERY (u <* guac.units |

"CONFIG_CONTROL_DESIGN.LENGTHE_UNIT' IN TYPEOF (u))) = 1) AND
(SIZEOF (QUERY {(u <* guac.units |
"CONFIG_CONTROL_DESIGN.PLANE_ANGLE_UNIT' IN TYPEOF (u)))“= 1) AND

(SIZEOF (QUERY (u <* guac.units |
"CONFIG_CONTROL_DESIGN.SOLID_ANGLE_UNIT' IN TYPEOB./(u))) = 1
Y1)y = 05

END_RULE;

(*

Argument definitions:

global_unit_assigned_context: identifies the set of all instances of global_unit_assigned_context entities.

Formal propositions:

WRI1: For each instance of global_unit_assigned_context, the set of units shall contain exactly 3 elements.
WR2: For each instance of global_utinit_assigned_context, the first element of the set of units shall be a
length_unit, the second element ofithe set of units shall be a plane_angle_unit and the third element of the
set of units shall be a solid_angle_unit.

5.2.5.49 subtype(mandatory_action

The subtype_mandatory_action rule specifies that all action entities shall be an directed_action entity.

EXPRESS specification:

KV
RULE subtype_mandatory_action FOR
(action);

WHERE
WR1: SIZEOF (QUERY (act <* action |
NOT ('CONFIG_CONTROL_DESIGN.DIRECTED_ACTION' IN
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TYPEOF (act)))) = 0;
END_RULE;
(*

Argument definitions:

action: identifies the set of all instances of action entities to be constrained.

Formal propositions:

WR1: Each instance of action shall be a directed_action.
5.2.5.50 subtype_mandatory_product_definition_formation

The subtype_mandatory_product_definition_formation rule specifies that all product_definition_-
formation entities shall be product_definition_formation with_specified_source entities.

EXPRESS specification:

*)
RULE subtype_mandatory product_definitidw_formation FOR
(product_definition_formation);
WHERE
WR1: SIZEOF (QUERY (pdf <* prodtet_definition_formation |
NOT ('CONFIG_CONTROL_DESTIGN.' +
'PRODUCT_DEFINITION_FORMATION_WITH_SPECIFIED_SOURCE' IN
TYPEOF (pdf)))) = 0%
END_RULE;
(*

Argument definitions:

product_definition_formation: identifies the set of all instances of product_definition_formation entities
to be constrained.

Formalpropositions:

WR1: Each instance of product_definition_formation shall be a product_definition_formation_with_-
specified_source.
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5.2.5.51 dependent_instantiable_date

The dependent_instantiable_date rule specifies that all instances of date are dependent on the usage to
define another entity.

EXPRESS specification:

*)
RULE dependent_instantiable_date FOR (date);

WHERE
WR1: SIZEOF (QUERY (dt <* date |
NOT (SIZEOF (USEDIN (dt, '')) >= 1))) = 0;
END_RULE;

(*

Argument definition:

date: identifies the set of all instances of date.

Formal proposition:

WR1: For each instance of date, there shall be a reference to the date instance from an attribute of another
entity.

5.2.5.52 dependent_instantiable_shape_representation

The dependent_instantiable_shape-representation rule specifies that all instances of shape_-
representation are dependent oncthe usage to define another entity.

EXPRESS specification:

*)
RULE dependent_instantiable_shape_representation FOR

(shape (representation) ;

WHERE
WRD+ SIZEOF (QUERY (sr <* shape_representation [
NOT (SIZEOF (USEDIN (sr, '')) >= 1))) = 0;
END_RULE;

(*
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Argument definition:

shape_representation: identifies the set of all instances of shape_representation.

Formal proposition:

WR1: For each instance of shape_representation, there shall be a reference to the shape_representation
instance from an attribute of another entity.

5.2.5.53 dependent_instantiable_named_unit

The dependent_instantiable_named_umit rule specifies that all instances of named_unit are dependent on
the usage to define another entity.

EXPRESS specification:

*)

RULE dependent_instantiable_named_unit FOR (named/unit) ;

WHERE
WR1: SIZEOF (QUERY (nu <* named_unit |
NOT (SIZEOF (USEDIN (nu, ''}) >=UW)) = 0;
END_RULE;

(*

Argument definition:

named_unit: identifies the set of allinstances of named_unit.

Formal proposition:

WR1: For each instdnée of named_unit, there shall be a reference to the named_unit instance from an
attribute of another entity.

5.2.5.54 dependent_instantiable_representation_item

The dependent_instantiable_representation_item rule specifies that all instances of representation_item
are:dépendent on the usage to define another entity.

EXPRESS specification:

*)

RULE dependent_instantiable_representation_item FOR (representation_item);
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WHERE
WR1: SIZEOF (QUERY (ri <* representation_item |
NOT (SIZEOF (USEDIN (ri, '')) >= 1))) = 0;
END_RULE;

(*

Argument definition:

representation_item: identifies the set of all instances of representation_item.

Formal proposition:

WR1: For each instance of representation_item, there shall be a reference to the.répresentation_item
instance from an attribute of another entity.

5.2.5.55 dependent_instantiable_date_time_role

The dependent_instantiable_date_time_role rule specifies that-all instances of date_time_role are
dependent on the usage to define another entity.

EXPRESS specification:

*)
RULE dependent_instantiable_date_time_role FOR (date_time_role);
WHERE
WR1: SIZEOF (QUERY (dtr <*~date_time_role |
NOT (SIZEOF (USEDIN\(dtr, '')) >= 1))) = 0;
END_RULE;

( *
Argument definition:
date_time_role:-identifies the set of all instances of date_time_role.

Formal preposition:

WRY: For each instance of date_time_role, there shall be a reference to the date_time_role instance from
dn attribute of another entity.
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5.2.5.56 dependent_instantiable_person_and_organization_role

The dependent_instantiable_person_and_organization_role rule specifies that all instances of person_-
and_organization_role are dependent on the usage to define another entity.

EXPRESS specification:

*)
RULE dependent_instantiable_person_and_organization_role FOR

(person_and_organization_role) ;

WHERE
WR1: SIZEOF (QUERY (poar <* person_and_organization_role |
NOT (SIZEOF (USEDIN (poar, '')) >= 1}))) = 0;
END_RULE;

( *
Argument definition:

person_and_organization_role: identifies the set of all instanges of person_and_organization_role.

Formal proposition:

WR1: For each instance of person_and_organization_role, there shall be a reference to the person_and_-
organization_role instance from an attribute*of another entity.

5.2.5.57 dependent_instantiable_action_directive

The dependent_instantiable. action_directive rule specifies that all instances of action_directive are
dependent on the usage to défine another entity.

EXPRESS specification:

*)
RULE degendent_instantiable_action_directive FOR (action_directive);
WHERE
WR1+ SIZEOF (QUERY (ad <* action_directive |
NOT (SIZEOF {(USEDIN (ad, '')) >= 1))) = 0;
END_RULE;
(-k
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Argument definition:

action_directive: identifies the set of all instances of action_directive.

Formal proposition:

WRI1: For each instance of action_directive, there shall be a reference to the action_directive instancg
from an attribute of another entity.

5.2.5.58 dependent_instantiable_security_classification_level

The dependent_instantiable_security_classification_level rule specifies that all instances of security_-
classification_level are dependent on the usage to define another entity.

EXPRESS specification:

*)
RULE dependent_instantiable_security_ classificatilon level FOR

(security_classification_level);

WHERE
WR1: SIZEOF (QUERY (scl <* security_cilassification_level |
NOT (SIZEOF (USEDIN (scl, '')).~>= 1))) = 0;
END_RULE;

( *
Argument definition:
security_classification_level:. identifies the set of all instances of security_classification_level.

Formal proposition:

WR1: For each insfance of security_classification_level, there shall be a reference to the security_-
classification-level instance from an attribute of another entity.

5.2.5.59 Jdependent_instantiable_approval_status

The.dependent_instantiable_approval_status rule specifies that all instances of approval_status are
dependent on the usage to define another entity.
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EXPRESS specification:

*)

RULE dependent_instantiable_approval_status FOR (approval_status);

WHERE
WR1: SIZEOF (QUERY (ast <* approval_status |
NOT (SIZEOF (USEDIN (ast, '')) >= 1))) = 0;
END_RULE;
(*
Argument definition:

approval_status: identifies the set of all instances of approval_status.

Formal proposition:

WR1: For each instance of approval_status, there shall be a reference to the approval_status instance
from an attribute of another entity.

5.2.5.60 dependent_instantiable_document_type

The dependent_instantiable_document_type rule“specifies that all instances of document_type are
dependent on the usage to define another entity.

EXPRESS specification:

*)
RULE dependent_instantiéble_document_type FOR (document_type):;
WHERE
WR1: SIZEOF (QUERY' (dt <* document_type |
NOT (SIZEOF (USEDIN (dt, "')) >= 1})) = 0;
END_RULE;
(*

Argument.definition:

document_type: identifies the set of all instances of document_type.

Formal proposition:

WRI1: For each instance of document_type, there shall be a reference to the document_type instance from
an attribute of another entity.
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5.2.5.61 dependent_instantiable_contract_type

The dependent_instantiable_contract_type rule specifies that all instances of contract_type are dependent
on the usage to define another entity.

EXPRESS specification:

*)
RULE dependent_instantiable_contract_type FOR (contract_type);
WHERE
WR1: SIZEOF (QUERY (ct <* contract_type |
NOT (SIZEOF (USEDIN (ct, ''}) >= 1))) = 0;
END_RULE;

(*

Argument definition:

contract_type: identifies the set of all instances of contract_type,

Formal proposition:

WRI1: For each instance of contract_type, there shall\be a reference to the contract_type instance from
an attribute of another entity.

5.2.5.62 dependent_instantiable_certification_type

The dependent_instantiable_certification_type rule specifies that all instances of certification_type are
dependent on the usage to define another entity.

EXPRESS specification:

*)
RULE dependent_instantiable_certification_type FOR (certification_type);
WHERE
WR1:;9SIZEOF (QUERY (ct <* certification_type |
NOT (SIZEOF (USEDIN (ct, '')) =>= 1}))) = 0;
ENDVRULE;

(*

Argument definition:

certification_type: identifies the set of all instances of certification_type.
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Formal proposition:

WR1: For each instance of certification_type, there shall be a reference to the certification_type instance
from an attribute of another entity.

5.2.5.63 product_concept_requires_configuration_item

The product_concept_requires_configuration_item rule specifies that every product_concept shall be
referenced by at least one configuration_item. This rule enforces the requirement for every product_-
concept have at least one configuration_item in it.

EXPRESS specification:

*)
RULE product_concept_requires_configuration_item FOR
(product_concept, configuration_item);
WHERE
WR1: SIZEOF (QUERY (pc <* product_concept |
NOT (SIZEOF (QUERY (ci <* configuration)item
pc :=: ci.item_concept)) >=1 ))) =07

END_RULE;

(*
Argument definitions:

product_concept: identifies the set of all instances of product_concept entities.
configuration_item: identifies the'set of all instances of configuration_item entities.

Formal propositions:

WR1: For each instance of product_concept, there shall be at least one instance of configuration_item
that contains the-instance of product_concept as the value of its item_concept attribute.

5.2.5.64 .configuration_item_requires_person_organization
The configuration_item_requires_person_organization rule specifies that every configuration_item shall

be referenced by exactly one cc_design_person_and_organization_assignment. This rule specifies the
need for every configuration_item to have a configuration manager who is responsible for it. The meaning

of configuration_manager is found in the person_organization_assignment entity's role attribute.

NOTE - The coordination of the different role values with the assignment of person_organization_-

181



https://standardsiso.com/api/?name=844469a3070412354d06be0a9b83e20a

ISO 10303-203:1994/Amd.1:2000(E) ©ISO

assignment to different entities is specified in the cc_design_person_and_organization_correlation
function. This function is invoked locally to cc_design_person_and_organization_assignment. Sec the
function definition in 5.2.6.2.

EXPRESS specification:

*)

RULE configuration_item_requires_person_organization FOR
(configuration_item,
cc_design_person_and_organization_assignment);

WHERE
WR1: SIZEOF (QUERY (ci <* configuration_item |

NOT (SIZEOF (QUERY (ccdpoa <*
cc_design_person_and_organization_assignment |
ci IN ccdpoa.items )) =1 ))) = 0;

END_RULE;

( *
Argument definitions:

configuration_item: identifies the set of all instances of«onfiguration_item entities.

cc_design_person_and_organization_assignment: identifies the set of all instances of cc_design_-
person_and_organization_assignment entitiés.

Formal propositions:

WRI1: For each instance of configuration_item, there shall be exactly one instance of cc_design_person_-
organization_assignment that contains the instance of configuration_item in its set of items.

5.2.5.65 subtype (thandatory_effectivity
The subtype_mandatory_effectivity rule specifies that each instance of the effectivity entities shall be a

complex entity instance comprised of an instance of one of either serial_numbered_effectivity, dated_-
effectivity or lot_effectivity entity and an instance of configuration_effectivity.

EXPRESS specification:

*)

RULE subtype_mandatory_effectivity FOR (effectivity);
WHERE
WR1: SIZEOF (QUERY (eff <* effectivity |
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NOT ((SIZEOF (['CONFIG_CONTROL_DESIGN.SERIAL_NUMBERED_EFFECTIVITY',
'CONFIG_CONTROL_DESIGN.LOT_EFFECTIVITY',
'CONFIG_CONTROL_DESIGN.DATED_EFFECTIVITY'] *

TYPEOF (eff)) = 1) AND
{'CONFIG_CONTROL_DESIGN.CONFIGURATION_EFFECTIVITY' IN
TYPEOF (eff)))}) = 0;

END_RULE;

(*

Argument definitions:

effectivity: identifies the set of all instances of effectivity entities.

Formal propositions:

WRI1: Each instance of effectivity shall be a serial_numbered_effectivity, lot_effectivity or dated_-
effectivity and a configuration_effectivity instance.

5.2.5.66 effectivity_requires_approval
The effectivity_requires_approval rule specifies that each instance of a effectivity shall be referenced by
exactly one cc_design_approval. This rule enforces the requirement for each effectivity to have an

approval.

EXPRESS specification:

*)
RULE effectivity_requires:approval FOR
(effectivity, cc_design_approval);
WHERE
WR1: SIZEOF (QUERY (eff <* effectivity I
NOT (SIZEOF (QUERY (ccda <* cc_design_approval }
eff (INJccda.items })) =1 ))) = 0;
END_RULE;
(*

Arguiment definitions:

effectivity: identifies the set of all instances of effectivity entities.

cc_design_approval: identifies the set of all instances of cc_design_approval entities.
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Formal propositions:

WR1: For each instance of effectivity, there shall be exactly one instance of cc_design_approval that
contains the instance of effectivity in its set of items.

5.2.5.67 configuration_item_requires_approval

The configuration_item_requires_approval rule specifies that each instance of a configuration_item shall
be referenced by exactly one cc_design_approval. This rule enforces the requirement for each
configuration_item to have an approval.

EXPRESS specification:

*)
RULE configuration_item_requires_approval FOR
(configuration_item, cc_design_approval);
WHERE
WR1: SIZEOF (QUERY {(ci <* configuration_item l
NOT (SIZEOF (QUERY (ccda <* cc_design.(approval |
ci IN ccda.items )) =1 ))) = 0;
END_RULE;
( *

Argument definitions:
configuration_item: identifies the set-of all instances of configuration_item entities.
cc_design_approval: identifies the set of all instances of cc_design_approval entities.

Formal propositions:

WRI1: For each instance of configuration_item, there shall be exactly one instance of cc_design_approval
that contains thesinstance of configuration_item in its set of items.

5.2.5.68 coordinated_assembly_and_shape
The.coordinated_assembly_and_shape rule specifies that the relationship between two product_definition

entities which are an assembly and a component in a next_assembly_usage_occurrence and the relationship
between two shape_representation entities which contain the representation of the shapes of the assembly

and the component in a shape_representation_relationship must be explicitly
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related through the context_dependent_shape_representation. This rule calls the function assembly_-
shape_is_defined which returns true if the assembly relationship and shape relationship are explicitly related.

EXPRESS specification:

*)
RULE coordinated_assembly_ and_shape FOR
(next_assembly usage_occurrence) ;
WHERE
WR1: SIZEOF (QUERY (nauo <* next_assembly_usage_occurrence |
NOT (assembly_shape_is_defined (nauo, 'CONFIG_CONTROL_DESIGN')})))
= 0;
END_RULE;

(*

Argument definitions:

next_assembly_usage_occurrence: identifies the set of all instances'of'next_assembly_usage_occurrence
entities.

Formal propositions:

WR1: For each of instance of next_assemblyzusage_occurrence, the assembly_shape_is_defined
function shall be true.

5.2.5.69 subtype_mandatory_product_definition_usage

The subtype_mandatory_product_definition_usage rule specifies that all product_definition_usage
entities shall be assembly_component_usage entities.

EXPRESS specification:

*)
RULE subtype_mandatory_product_definition_usage FOR
(product_definition_usage) ;
WHERE
WR1: SIZEOF (QUERY (pdu <* product_definition_usage |
NOT ('CONFIG_CONTROL_DESIGN.' +
'ASSEMBLY_COMPONENT_USAGE' IN TYPEOF (pdu)))) = 0;

END_RULE;
(*
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Argument definitions:

product_definition_usage: identifies the set of all instances of product_definition_usage entities to be
constrained.

Formal propositions:

WRI1: Each instance of product_definition_usage shall be an assembly_component_usage.
5.2.5.70 acu_requires_security_classification

The acu_requires_security_classification rule specifies that every assembly_component_usage shall be
referenced by exactly one cc_design_security_classification. This rule enforces the.requirement for every
product_definition which is the related_product_definition in a assembly_component_usage to have
a security classification within the context of the assembly_component_usage.

EXPRESS specification:

*)
RULE acu_requires_security_classification/FOR
(assembly_component_usage,
cc_design_security_classificationk:
WHERE
WR1: SIZEOF (QUERY (acu <* assembly_ component_usage ]
NOT (SIZEOF (QUERY (ccdsc® <* cc_design_security_classification l
acu IN ccdsc.items )) =1 ))) = 0;
END_RULE;

(*

Argument definitions:

assembly_component_usage: identifies the set of all instances of assembly_component_usage entities
to be constrained,

cc_design security_classification: identifies the set of all instances of cc_design_security_classification
entities’to be constrained.
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Formal propositions:

WR1: For each instance of assembly_component_usage there shall be exactly one instance of cc_design_-
security_classification that contains the instance of assembly_component_usage in its set of items.

5.2.5.71 geometric_representation_item_3d

The geometric_representation_item_3d rule specifies that every geometric_representation_item must
be founded within a geometric_representation_context that has a dimensionality of 3 except for use in
defining the pcurve entity. This rule constrains all geometry to be three dimensional. The peurwve entity is
an exception because it must be founded in a 2 dimensional context which is the parameter space of a surface.

EXPRESS specification:

*)
RULE geometric_representation_item_3d FOR
(geometric_representation_item) ;
WHERE
WR1: SIZEOF (QUERY (gri <* geometric_represéntation_item |
NOT ((dimension_of (gri) = 3) OR
(SIZEOF (QUERY (ur <* using_reprégentations(gri) |
'CONFIG_CONTROL_DESIGN.DEFINITIONAL_REPRESENTATION'
IN TYPEOF{ur))) > 0)))) = 0;
END_RULE;

(*

Argument definitions:

geometric_representation_iter: identifies the set of all instances of geometric_representation_item
entities to be constrained.

Formal propositions:

WRI1: For each instance of geometric_representation_item, the value of dim shall be three or the
geometric representation_item shall be used as an item in a definitional_representation.

NOTE - The use of the definitional_representation is to define points or curves in the parametric space of
a surface for use by the pcurve.
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5.2.5.72 dependent_instantiable_parametric_representation_context

The dependent_instantiable_parametric_representation_context rule specifies that all instances of
parametric_representation_context are dependent on the usage to define another entity.

EXPRESS specification:

*)
RULE dependent_instantiable_parametric_representation_context FOR

(parametric_representation_context) ;

WHERE
WR1: SIZEOF (QUERY (prc <* parametric_representation_context V|
NOT (SIZEOF (USEDIN (prc, '')) =>=1))) = 0;
END_RULE;

(*

Argument definition:

parametric_representation_context: identifies the set of all instances of parametric_representation_-
context.

Formal proposition:

WR1: For each instance of parametric_representation_context, there shall be a reference to the
parametric_representation_context instance from an attribute of another entity.

5.2.5.73 subtype_mandatory_shape_representation

The subtype_mandatory_shape_representation rule requires all shape_representation entities to be
either geometrically_bounded_wireframe_shape_representation, geometrically_bounded_surface_-
shape_representation, edge_based_wireframe_shape_representation, shell_based_wireframe_shape_-
representation, manifold_surface_shape_representation, faceted_brep_shape_representation or
advanced_brep-shape_representation or contain only axis2_placement_3d entities in their respective
sets of items’orbe the representation of a shape_aspect or a relationship between two shape_aspects. The
rule defines the constraint that establishes the different types of representations allowed for shapes in this part
of ISO10303.

EXPRESS specification:

*)
RULE subtype_mandatory_shape_representation FOR
(shape_representation) ;
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WHERE
WR1: SIZEOF (QUERY (sr <* shape_representation I
NOT ((SIZEOF (['CONFIG_CONTROL_DESIGN.' +
'ADVANCED_BREP_SHAPE_REPRESENTATION',

"CONFIG_CONTROL_DESIGN.FACETED_BREP_SHAPE_REPRESENTATION',
"CONFIG_CONTROL_DESIGN.MANIFOLD_SURFACE_SHAPE_REPRESENTATION',
"CONFIG_CONTROL_DESIGN.EDGE_BASED_WIREFRAME_SHAPE_REPRESENTATION',
'CONFIG_CONTROL_DESIGN.SHELL_BASED_WIREFRAME_SHAPE_REPRESENTATION',
'CONFIG_CONTROL_DESIGN.' +
'GEOMETRICALLY_BOUNDED_SURFACE_SHAPE_REPRESENTATION',
'CONFIG_CONTROL_DESIGN.' +
"GEOMETRICALLY_BOUNDED_WIREFRAME_SHAPE_REPRESENTATION.] **

TYPEOF (sr)) = 1) OR

(SIZEOF (QUERY (it <* sr\representation.items |

NOT ('CONFIG_CONTROL_DESIGN.AXIS2_ PLACEMENT_3DHNIN TYPEOF (it))))
= 0) OR

(SIZEOF (QUERY (sdr <* QUERY (pdr <* USEDIN)(sr,
'CONFIG_CONTROL_DESIGN.PROPERTY_DEFINITION, REPRESENTATION.' +
'USED_REPRESENTATION') |
'CONFIG_CONTROL_DESIGN.SHAPE_DEFINITION_REPRESENTATION' IN

TYPEOF (pdx)) |

NOT (SIZEOF ([ 'CONFIG_CONTROL,DESIGN.SHAPE_ASPECT',
"CONFIG_CONTROL_DESIGN.SHAPESASPECT_RELATIONSHIP'] * TYPEQOF
(sdr.definition.definitiondy) = 1))) = 0})))) = 0;

END_RULE;

( *
Argument definitions:

shape_representation: identifies the set of all instances of shape_representation entities to be constrained.

Formal propositions:

WRI1: Each-instance of shape_representation shall be either a geometrically_bounded_wireframe_-
representation, geometrically_bounded_surface_representation, edge_based_wireframe_-
repreésentation, shell_based_wireframe_representation, manifold_surface_with_topology_-
répresentation, faceted_brep_representation or advanced_brep_representation or contain only axis2_-
placement_3d entities in its set of items or be the representation of a shape_aspect or shape_aspect_-
relationship.
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5.2.5.74 subtype_mandatory_representation

The subtype_mandatory_representation rule requires all representation entities to be shape_-
representations.

EXPRESS specification:

*)
RULE subtype_mandatory_representation FOR (representation) ;
WHERE
WR1: SIZEOF (QUERY {(rep <* representation |
NOT ('CONFIG_CONTROL_DESIGN.SHAPE_REPRESENTATION' IN
TYPEOF (rep)))) = 0;
END_RULE;

(*

Argument definitions:

representation: identifies the set of all instances of representation entities to be constrained.

Formal propositions:

WRI1: Each instance of representation shall be @#shape_representation.
5.2.5.75 subtype_mandatory_representation_context

The subtype_mandatory_representation_context rule requires all representation_context entities to be
geometric_representation_contexts.

EXPRESS specification:

*)
RULE subtypermandatory_representation_context FOR (representation_context);
WHERE
WR1s) SIZEOF (QUERY {(rep_cntxt <* representation_context [
NOT ('CONFIG_CONTROL_DESIGN.GEOMETRIC_REPRESENTATION_CONTEXT' IN
TYPEOF (rep_cntxt)))) = 0;
END_RULE;

(*
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Argument definitions:

representation_context: identifies the set of all instances of representation_context entities to be
constrained.

Formal propositions:

WRI1: Each instance of representation_context shall be a geometric_representation_context.
5.2.5.76 no_shape_for_make_from

The no_shape_for_make_from rule ensures that product_definition_relationship_entities that are
design_make_from_relationship entities do not have shape defined for them,\ JThis rule works by
disallowing the use of a design_make_from_relationship entity in a product./definition_shape entity
which establishes the shape of a part or the relative shape of a constituent part in an assembly.

EXPRESS specification:

*)
RULE no_shape_for_make_from FOR
(design_make_from_relationship);
WHERE
WR1: SIZEOF (QUERY (dmfr <* desigrzmake_from_relationship |
NOT (SIZEOF (QUERY (pd <* USEDIN (dmfr, 'CONFIG_CONTROL_DESIGN.' +
'PROPERTY_DEFINITION.DEFINITION') |
'CONFIG_CONTROL_DESIGN+PRODUCT_DEFINITION_SHAPE' IN TYPEOF (pd))) =
0))) = 0;
END_RULE;

(*

Argument definitions:

design_make_from_relationship: identifies all instances of the design_make_from_relationship entity
that are to be-constrained.

Formalpropositions:

WR1: No design_make_from_relationship entities shall be referenced by the definition attribute of a
property_definition that is a product_definition_shape.
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5.2.5.77 no_shape_for_supplied_part

The no_shape_for_supplied_part rule ensures that product_definition_relationship entities that are
supplied_part_relationship entities do not have shape defined for them. This rule works by disallowing

the use of a supplied_part_relationship entity in a product_definition_shape entity which establishes the
shape of a part or the relative shape of a constituent part in an assembly.

EXPRESS specification:

*)
RULE no_shape_for_supplied_part FOR
(supplied_part_relationship);
WHERE
WR1: SIZEOF (QUERY (spr <* supplied_part_relationship (
NOT (SIZEOF (QUERY {(pd <* USEDIN (spr, 'CONFIG (CONTROL_DESIGN.' +
' PROPERTY_DEFINITION.DEFINITION') |
'"CONFIG_CONTROL_DESIGN.PRODUCT_DEFINITION_SHAPE' IN TYPEOF (pd))) =
0)))y = 0;
END_RULE;

(*

Argument definitions:

supplied_part_relationship: identifies all instances of the supplied_part_relationship entity that are to
be constrained.

Formal propositions:

WRI1: No supplied_part_rrelationship entities shall be referenced by the definition attribute of a
property_definition that'is & product_definition_shape.

5.2.5.78 approval_date_time_constraints

The approval:date_time_constraints specifies that each instance of approval_date_time shall only
reference a'date_and_time instance. This rule enforces the requirement that dates be specified with a time.

EXPRESS specification:

*)

RULE approval_date_time_constraints FOR (approval_date_time) ;
WHERE
WR1l: SIZEOF (QUERY (adt <* approval_date_time |
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NOT (SIZEOF (TYPEOF (adt.date_time) *
['CONFIG_CONTROL_DESIGN.DATE_AND_TIME']) = 1)))=0;
END_RULE;

(*

Argument definitions:

approval_date_time: identifies the set of all instances of approval_date_time entities.

Formal propositions:

WRI1: For each instance of approval_date_time, the date_time attribute shall reference an instance of
date_and_time.

5.2.5.79 approval_person_organization_constraints

The approval_person_organization_constraints specifies that edch instance of approval_person_-
organization shall only reference a person_and_organization instanee. This rule enforces the requirement
that people be specified within an organization.

EXPRESS specification:

*)
RULE approval_person_organizationiconstraints FOR
(approval_person_organization)y;
WHERE
WR1l: SIZEOF (QUERY (apo <* approval_person_organization |
NOT (SIZEOF (TYPEQF (apo.person_organization) *
[ 'CONFIG_CONTROL_DESIGN.PERSON_AND_ORGANIZATION']) = 1)))=0;
END_RULE;

(*

Argument definitions:

approval\person_organization: identifies the set of all instances of approval_person_organization
entities:

Formal propositions:

WRI1: For each instance of approval_person_organization, the person_organization attribute shall
reference an instance of person_and_organization.
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5.2.6 Configuration controlled design functions

5.2.6.1 unique_version_change_order

The unique_version_change_order boolean function accepts an action_execution as input and returns true
if the ordered_action invoked by the action_execution incorporates requested_action entities which
reference different product_definition_formation entities and those product_definition_formation entities
reference different product entities. This function will return false if the requested_action entities reference
product_definition_formation entities that are incorporated by an action_execution and those product_-
definition_formation entities reference the same product. This function will be true if a change changes
multiple versions of a part, and those versions are versions of different parts. A singlecchiange may not
change different versions of a single part.

EXPRESS specification:

*)

FUNCTION unique_version_change_order (c : action) (:) BOOLEAN;
LOCAL
ords : action_directive := c\directéd action.directive;
assign : SET OF change_request :=/Ty
versions : SET OF product_definitioen_formation := [];
END_LOCAL;

-- build the set of change_requests that are the assigned

-- versioned_action_requests incorporated by the action_directive

REPEAT 1 := 1 TO SIZEOF (orxrds.requests);

assign := assign + QUBRY (ara <* bag_to_set (USEDIN (ords.requests[i],
'CONFIG_CONTROL_DESIGN.ACTION_REQUEST_ASSIGNMENT.' +
'ASSIGNED_ACTION_REQUEST')) |
'CONFIG_CONTROL_DESIGN.CHANGE_REQUEST' IN TYPEOF (ara));

END_REPEAT;

-- gatHer® the product_definition_formations that are referenced by the

-- charvge_requests

REPEAT k := 1 TO SIZEOF{assign);
versions := versions + assign(k].items;
END_REPEAT;

-- check that no product_definition_formation reference the same
-- instance of product
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RETURN (SIZEOF (QUERY (vers <* versions |
NOT (SIZEOF (QUERY (other_vers <* versions - vers |
vers.of_product :=: other_vers.of_product)) = 0))) = 0);
END_FUNCTION;

( *

Argument definitions:

c: (input) identifies the directed_action to be checked.

5.2.6.2 cc_design_person_and_organization_correlation

The cc_design_person_and_organization_correlation boolean function returns tsie)if the name attribute
value of the person_organization_role entity is coordinated with the type of entityselected in the items of
a cc_design_person_and_organization_assignment entity.

The function states the following:

— a person and organization assigned to a change_request or start_request may have the role of
"request_recipient”;

— a person and organization assigned to a change_request, start_request, change, or start_work
may have the role of "initiator";

— a person and organization assigned'to a product_definition_formation or a product_definition
may have the role of "creator”;

— a person and organizZation assigned to a product_definition_formation may have the role of
"part_supplier”;

— a person and organization assigned to a product_definition_formation may have the role of
"design_supplier";

— G@-person and organization assigned to a product may have the role of "design_owner";

— a person and organization assigned to a configuration_item may have the role of
"configuration_manager";

— a person and organization assigned to a contract may have the role of "contractor";

— a person and organization assigned to a security_classification may have the role of
"classification_officer".
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EXPRESS specification:

*)

FUNCTION cc_design_person_and_organization_correlation

(e : cc_design_person_and_organization_assignment ) : BOOLEAN;
LOCAL

po_role : STRING;
END_LOCAL;

po_role := e\person_and_organization_assignment.role.name;
CASE po_role OF

'request_recipient’ : IF SIZEOF (e.items) <>

SIZEOF (QUERY (x <* e.itemsp)|
SIZEOF ([ 'CONFIG_CONTROL_DESIGN.' +
'CHANGE_REQUEST',
'CONFIG_CONTROL_DESIGN.- +
'START_REQUEST'] *

TYPEOF (x)) = 1)
THEN RETURN (FALSE) ;
END_TIF;
‘initiator’ : IF SIZEOF {e&.items) <>

SIZEOE NQUERY (x <* e.items |
SIZEQE( [ 'CONFIG_CONTROL_DESIGN.' +
'CHANGE_REQUEST',
"CONFIG_CONTROL_DESIGN.' +

' START_REQUEST',
'CONFIG_CONTROL_DESIGN.' +

' START_WORK ',
"CONFIG_CONTROL_DESIGN.' +

"CHANGE'] ~*
TYPEOF (x)) = 1))
THEN RETURN(FALSE) ;
END_IF;
'creatdr : IF SIZEOF (e.items) <>
SIZEOF (QUERY (x <* e.items |
SIZEOF (['CONFIG_CONTROL_DESIGN.' +

'PRODUCT_DEFINITION_FORMATION',
'CONFIG_CONTROL_DESIGN.' +
'PRODUCT_DEFINITION'] *

TYPEOF (x)) = 1))
THEN RETURN (FALSE);
END_TIF;
'part_supplier' : IF SIZEOF (e.items) <>
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SIZEOF (QUERY (x <* e.items |
"CONFIG_CONTROL_DESIGN.' +

' PRODUCT_DEFINITION_FORMATION'
IN TYPEOF (x)))

'design_supplier’

'design_owner'

'configuration_manager'

'contractor’

'classification_officer’

OTHERWISE
END_CASE;

RETURN (TRUE) ;

THEN RETURN (FALSE) ;
END_IF;
IF SIZEOF (e.items) <>
SIZEQOF (QUERY (x <* e.items |
'CONFIG_CONTROL_DESIGN.' +
' PRODUCT_DEFINITION_FORMATION'
IN TYPEOF (x)))
THEN RETURN(FALSE) ;
END_IF;
IF SIZEOF (e.items) <>
SIZEOF (QUERY (X <* @&.ttems |
'CONFIG_CONTROL_DESIEN.PRODUCT'
IN TYPEOF (x)))
THEN RETURN (FALSE) ;
END_IF;
IF SIZEOF Aevitems) <>
SIZEOF {QUERY (X <* e.items
' CONFIG_CONTROL_DESIGN.' +
' CONFIGURATION_ITEM'
IN TYPEOF (x)))
THEN RETURN (FALSE) ;
END_IF;
IF SIZEOF (e.items) <>
SIZEOF (QUERY (x <* e.items |
'CONFIG_CONTROL_DESIGN.CONTRACT'
IN TYPEOF (x))) THEN RETURN(FALSE);
END_TIF;
IF SIZEOF (e.items) <>
SIZEOF (QUERY (x <* e.items |
'CONFIG_CONTROL_DESIGN.' +
"SECURITY_CLASSIFICATION'
IN TYPEOF (x))) THEN RETURN(FALSE);
END_IF;

RETURN (TRUE) ;
END_FUNCTION;

(*
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Argument definitions:

e: (input) identifies the cc_design_person_and_organization_assignment to be checked.

5.2.6.3 cc_design_date_time_correlation

The cc_design_date_time_correlation boolean function returns true if the name attribute valuecof the
date_time_role entity is coordinated with the type of entity selected in the items of the cc_desigh date_-
and_time_assignment entity.

The function states the following:

— a date and time assigned to a product_definition may have the rolexof "creation_date";

— a date and time assigned to a change_request or start.request may have the role of
"request_date";

— a date and time assigned to a change or a start_work may have the role of "release_date";

— a date and time assigned to a change or a start_work may have the role of "start_date";

— a date and time assigned to an approval_date_time may have the role of "sign_off date";

— a date and time assigned to a.contract may have the role of "contract_date";

— a date and time assigned'toa certification may have the role of "certification_date";

— a date and time assighed to a security_classification may have the role of "classification_date";

— a date and time assigned to a security_classification may have the role of "declassification_-
date".

EXPRESS §pecification:

*)

EUNCTION cc_design_date_time_correlation

(e : cc_design_date_and_time_assignment ) : BOOLEAN;
LOCAL

dt_role : STRING;
END_LOCAL;

dt_role := e\date_and_time_assignment.role.name;
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'creation_date'
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IF SIZEOF (e.litems) <>
SIZEOF (QUERY (x <* e.items |
'CONFIG_CONTROL_DESIGN.' +

'request_date’

'release_date’

'start_date’

'signeoff _date!

' PRODUCT_DEFINITION'
IN TYPEOF (x)))
THEN RETURN (FALSE) ;
END_IF;
IF SIZEOF (e.items) <>
SIZEOF (QUERY (x <* e.items |
SIZEOQF ({
[ ' CONFIG_CONTROL_DESIGN.CHANGE: REQUEST"
"CONFIG_CONTROL_DESIGN.STARTZREQUEST" ]

TYPEOF (x)) = 1))
THEN RETURN (FALSE) ;
END_TIF;

IF SIZEOF (e.items)( <>
SIZEOF (QUERY %/ <* e.items |
SIZEOF (
[ ' CONFIG,€ONTROL_DESIGN.CHANGE',
' CONFIG/CONTROL_DESIGN.START_WORK'] *

TYPEQOEN (x)) = 1))
THEN RETURN (FALSE) ;
ENBMIF;

IE“SIZEOF (e.items) <>
SIZEOF (QUERY (x <* e.items |
SIZEOF (
[ 'CONFIG_CONTROL_DESIGN.CHANGE',
"CONFIG_CONTROL_DESIGN.START_WORK'] *

TYPEOF (x)) = 1))
THEN RETURN (FALSE) ;
END_IF;

IF SIZEOF (e.items) <>
SIZEOF (QUERY (x <* e.items |
'CONFIG_CONTROL_DESIGN.' +
‘APPROVAL_PERSON_ORGANIZATION'
IN TYPEOF (x)))
THEN RETURN (FALSE) ;

END_IF;

’

*

'contract_date'

IF SIZEOF (e.items) <>
SIZEOF (QUERY (x <* e.items |
'CONFIG_CONTROL_DESIGN.CONTRACT'
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IN TYPEOF (x)))
THEN RETURN(FALSE) ;
END_IF;

IF SIZEOF (e.items) <>

'classification_date'

'declassification_date’

OTHERWISE
END_CASE;
RETURN (TRUE) ;

END_FUNCTION;

(*

RETURN (TRUE) ;

Argument definitions:

SIZEOF (QUERY (x <* e.items |
'CONFIG_CONTROL_DESIGN.CERTIFICATION'
IN TYPEOF {x)))

THEN RETURN (FALSE) ;

END_IF;

IF SIZEOF (e.items)
SIZEOF (QUERY (x <* e.items |
'CONFIG_CONTROL_DESIGN.' +
‘SECURITY_CLASSIFICATION'

IN TYPEOF (x)))
THEN RETURN (FALSE) ;

END_IF;

IF SIZEOF (e.items)
SIZEOF (QUERY, lx“<* e.items |
"CONFIG_CONTROL_DESIGN.' +
' SECURITYCLASSIFICATION'

IN TYPEOF (x)))
THEN, RETURN (FALSE) ;
END_TIF,;

<>

<>

e: (input) identifies-the cc_design_date_and_time_assignment to be checked.

5.2.6.4 assembly_shape_is_defined

The assembly_shape_is_defined function accepts a next_assembly_usage_occurrence as input and returns
aboolean result. The function will return true if the shape is defined for the product_definition which is the
related_product_definition and the shape is defined for the product_definition which is the relating_-
product_definition in the next_assembly_usage_occurrence, and the two shapes are related through a

shape_representation_relationship, and the two relationships are related through context_dependent_-
shape_representation. The function will also return true if the shape of the related_product_definition
or the relating_product_definition is not defined.
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The only time this function will return false is when the shapes are defined for the related_product_-
definition and the relating_product_definition and related through shape_representation_relationship,
but the next_assembly_usage_occurrence and the shape_representation_relationship are not explicitly
related through context_dependent_shape_representation.

EXPRESS specification:

*)

FUNCTION assembly shape_is_defined(
assy: next_assembly usage_occurrence;
schma: STRING

) : BOOLEAN;
LOCAL
srr_set : SET OF shape_representation_relationship’:= [];
i : INTEGER;
3 : INTEGER;
sdr_set : SET OF shape_definition_representation := [];
prl_set : SET OF property_definition ;=(I1];
pdrel_set : SET OF product_definitionsrelationship := [];
pr2_set : SET OF property_definitien := [];
END_LOCAL;
prl_set := bag_to_set(USEDIN(assy(related_product_definition, schma +
' .PROPERTY_DEFINITION.DEFINITION')) ;
REPEAT 1 := 1 TO HIINDEX(prlgset) BY 1;
sdr_set := sdr_set + QUERY ( pdr <* USEDIN(prl_set[i],schma +
' .PROPERTY_DEFINITTION_REPRESENTATION.DEFINITION') | ((schma +
' . SHAPE_DEFINITION_REPRESENTATION') IN TYPEOF (pdr)) );
END_REPEAT;
pdrel_set := baglto_set (USEDIN(assy.related_product_definition, schma +

' .PRODUCT_DEFINITION_RELATIONSHIP.' +
'RELATED=ZPRODUCT_DEFINITION')) ;

REPEAT j (=71 TO HIINDEX (pdrel_set) BY 1;
pr2_set := pr2_set + USEDIN(pdrel_set[j],schma +
¥ .PROPERTY_DEFINITION.DEFINITION') ;
END/ REPEAT;
REPEAT i := 1 TO HIINDEX(pr2_set) BY 1;
sdr_set := sdr_set + QUERY ( pdr <* USEDIN(pr2_set[i],schma +
' .PROPERTY_DEFINITION_REPRESENTATION.DEFINITION') | ((schma +
' .SHAPE_DEFINITION_REPRESENTATION') IN TYPEOF (pdxr)) );
END_REPEAT;

IF SIZEOF (sdr_set) > 0 THEN
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REPEAT i := 1 TO HIINDEX(sdr_set) BY 1;
srr_set := QUERY ( rr <* bag_to_set (USEDIN(sdr_set[i]\
property_definition_representation.used_representation, schma +
' .REPRESENTATION_RELATIONSHIP.REP_2')) | (({schma +

' .SHAPE_REPRESENTATION_RELATIONSHIP') IN TYPEOF(rr)) );
IF SIZEOF (srr_set) > 0 THEN
REPEAT j := 1 TO HIINDEX (srr_set) BY 1;
IF SIZEOF (QUERY ( pdr <* bag_to_set (USEDIN(srr_set[j]\
representation_relationship.rep_1,schma +
' .PROPERTY_DEFINITION_REPRESENTATION.USED_REPRESENTATION'))
I ((schma + '.SHAPE_DEFINITION_REPRESENTATION') ZINUTYPEOF (
pdr)) ) * QUERY ( pdr <* bag_to_set (USEDIN(assy.
relating_product_definition, schma +
' .PROPERTY_DEFINITION_REPRESENTATION.DEFINTTION')) | (¢
schma + '.SHAPE_DEFINITION_REPRESENTATIONY)
IN TYPEOF (pdr)) )) >= 1 THEN
IF SIZEOF (QUERY ( cdsr <* USEDIN(srr_get[j},schma +
' .CONTEXT_DEPENDENT_SHAPE_REPRESENTATION.' +
'"REPRESENTATION_RELATION') l (NOT (cdsr\
context_dependent_shape_repfesentation.
represented_product_relation\property_definition.
definition :=: assy)). )} > 0 THEN RETURN (FALSE) ;
END_TIF;
END_TIF;
END_REPEAT;
END_IF;
END_REPEAT;
END_TIF;
RETURN (TRUE) ;
END_FUNCTION; -- assembly_ shape_is_defined
(*

Argument definitions:
assy: (input) identifies the next_assembly_usage_occurrence for which the relationships are to be checked.

EXPRESS specification:

*)

END_SCHEMA; --config_control_design

(*
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— solid_angle_measure_with_unit;

— solid_angle_unit;

— solid_model,

— specified_higher_usage_occurrence;
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— spherical_surface;

— start_request;

— start_work;

— supplied_part_relationship;

— surface;

— surface_of_linear_extrusion;

— surface_of_revolution;

— swept_surface;

— topological_representation_item;
— uncertainty_measure_with_unit;
— uniform_curve;

— uniform_surface;

— vector;

— versioned_action_request;

— vertex;

— vertex_loop;

— vertex_point;

— volume_measure_with_unit;

— volume_unit;

— week_of_year_and_day_date.
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Annex A
(normative)

AIM EXPRESS expanded listing

*)

SCHEMA config_control_design;

CONSTANT

dummy_gri : geometric_representation_item := representation_item('') ||
geometric_representation_item();

dummy_tri : topological_representation_item := representation_item('')

|| topological_representation_item();
END_CONSTANT;

TYPE ahead_or_behind = ENUMERATION OF
(ahead,
behind) ;

END_TYPE; -- ahead_or_behind

TYPE approved_item = SELECT
{(product_definition_formation,
product_definition,
configuration_effectivity,
configuration_item,
security_classification,
change_request,
change,
start_reguest,

start_work,

certificatdon,
contracth;
END_TYPE; \~- approved_item

TYPENarea_measure = REAL;

END~TYPE; -- area_measure

TYPE axis2_placement = SELECT
(axis2_placement_2d,

axis2_placement_3d);
END_TYPE; -- axis2_placement
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TYPE b_spline_curve_form = ENUMERATION OF
(polyline_form,
circular_arc,

elliptic_arc,

parabolic_arc,
hyperbolic_arc,
unspecified) ;

END_TYPE; -- b_spline_curve_form

TYPE b_spline_surface_form = ENUMERATION OF
(plane_surf,
cylindrical_surf,
conical_surf,
spherical_surft,
toroidal_surf,
surf_of_revolution,
ruled_surf,
generalised_cone,
quadric_surf,
surf_of_linear_extrusion,
unspecified) ;

END_TYPE; -- b_spline_surface_form

TYPE boolean_operand = SELECT
(solid_model) ;
END_TYPE; -- boolean_operand

TYPE certified_item =(SELECT
(supplied_part_relationship);
END_TYPE; -- certified_item

TYPE change_request_item = SELECT
(product>definition_formation) ;

END_TYPE);" -- change_request_item

TYPE characterized_definition = SELECT
(characterized_product_definition,
shape_definition) ;

END_TYPE; -- characterized_definition

TYPE characterized_product_definition = SELECT

(product_definition,
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product_definition_relationship);

END_TYPE; -- characterized_product_definition

TYPE classified_item = SELECT

(product_definition_formation,
assembly component_usage) ;
END_TYPE; -- classified_item

TYPE context_dependent_measure = REAL;

END_TYPE; -- context_dependent_measure

TYPE contracted_item = SELECT
(product_definition_formation) ;
END_TYPE; -- contracted_item

TYPE count_measure = NUMBER;

END_TYPE; -- count_measure

TYPE curve_on_surface = SELECT
(pcurve,
surface_curve,
composite_curve_on_surface);

END_TYPE; -- curve_on_surface

TYPE date_time_item = SELECT
(product_definition,
change_request,
start_request,
change,
start_work,
approval_person_organization,
contract,
security-classification,
certafication);

END_TY¥PE; -- date_time_item

TYPE date_time_select = SELECT
(date,

local_time,

date_and_time) ;
END_TYPE; -- date_time_select

272



https://standardsiso.com/api/?name=844469a3070412354d06be0a9b83e20a

©ISO ISO 10303-203:1994/Amd.1:2000(E)

TYPE day_in_month_number = INTEGER;
END_TYPE; -- day_in_month_number

TYPE day_in_week_number = INTEGER;

WHERE
wrl: ((1 <= SELF) AND {(SELF <= 7));
END_TYPE; -- day_in_week_number

TYPE day_in_year_number = INTEGER;
END_TYPE; -- day_in_year_number

TYPE descriptive_measure = STRING;

END_TYPE; -- descriptive_measure

TYPE dimension_count = INTEGER;

WHERE
wrl: (SELF > 0);
END_TYPE; -- dimension_count

TYPE founded_item_select = SELECT
(founded_item,
representation_item) ;

END_TYPE; -- founded_item_select

TYPE geometric_set_select = SELECT
(point,
curve,
surface) ;

END_TYPE; -- geometric_set_select

TYPE hour_in_day = INTEGER;

WHERE
wrl: ({0-<= SELF) AND (SELF < 24));
END_TYRE; -- hour_in_day

TYPE identifier = STRING;
END_TYPE; -- identifier

TYPE knot_type = ENUMERATION OF

(uniform_knots,
unspecified,

guasi_uniform_knots,
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pilecewise_bezier_knots);
END_TYPE; -- knot_type

TYPE label = STRING;

END_TYPE; -- label

TYPE length_measure = REAL;
END_TYPE; -- length_measure

TYPE list_of_reversible_topology_item = LIST [0:?] OF

reversible_topology_item;

END_TYPE; -- list_of_reversible_topology_item
TYPE mass_measure = REAL;
END_TYPE; -- mass_measure

TYPE measure_value = SELECT
(length_measure,
mass_measure,
plane_angle_measure,
solid_angle_measure,
area_measure,
volume_measure,
parameter_value,
context_dependent_measureg
descriptive_measure,
positive_length_measureg,
positive_plane_angle’ measure,
count_measure) ;

END_TYPE; -- measure_value

TYPE minute_ Ir_hour = INTEGER;

WHERE
wrl: CO(0 <= SELF) AND (SELF <= 59));
END/T¥PE; -~ minute_in_hour

TYPE month_in_year_number = INTEGER;

WHERE
wrl: ((1 <= SELF) AND (SELF <= 12));
END_TYPE; -- month_in_year_number
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TYPE parameter_value = REAL;
END_TYPE; -- parameter_value

TYPE pcurve_or_surface = SELECT

(pcurve,
surface) ;
END_TYPE; -- pcurve_or_surface

TYPE person_organization_item = SELECT
(change,
start_work,
change_request,
start_request,
configuration_item,
product,
product_definition_formation,
product_definition,
contract,
security_classification);
END_TYPE; -- person_organization_item

TYPE person_organization_select = SEDECT
(person,
organization,
person_and_organization) ;

END_TYPE; -- person_organization_select

TYPE plane_angle_measure = REAL;
END_TYPE; -- planelangle_measure

TYPE positivel llength _measure = length_measure;
WHERE

wrl: (SEEF > 0);
END_TYPE: -- positive_length_measure

TYPE positive_plane_angle_measure = plane_angle_measure;
WHERE

wrl: (SELF > 0);
END_TYPE; -- positive_plane_angle_measure

TYPE preferred_surface_curve_representation = ENUMERATION OF

(curve_3d,
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pcurve_sl,
pcurve_s2) ;

END_TYPE; -- preferred_surface_curve_representation

TYPE reversible_topology = SELECT
(reversible_topology_item,
list_of_reversible_topology_item,
set_of_reversible_topology_item) ;

END_TYPE; -- reversible_topology

TYPE reversible_topology_item = SELECT
(edge,
path,
face,
face_bound,
closed_shell,
open_shell);
END_TYPE; -- reversible_topology_item

TYPE second_in_minute = REAL;

WHERE
wrl: ((0 <= SELF) AND (SELF < 60JJ%\
END_TYPE; -- second_in_minute

TYPE set_of_reversible topolegy_item = SET (0:?] OF
reversible_topoelogy_item;
END_TYPE; -- set_of_reversible_topology_item

TYPE shape_definitionh = SELECT
(product_definition_shape,
shape_aspecCt),
shape_aspect_relationship);

END_TYPE:.~- shape_definition

TYEE) 'shell = SELECT
fvertex_shell,
wire_shell,
open_shell,
closed_shell);

END_TYPE; -- shell
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TYPE si_prefix = ENUMERATION OF

(exa,
peta,

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

-- si_prefix

TYPE si_unit_name = ENUMERATION

(metre,
gram,
second,
ampere,
kelvin,

mole,

candela,

radian,

steradian,

hertz,
newton,
pascal,
jouley

watts

cowlomb,

volt,
farad,
ohm,

siemens,

OF

weber,
tesla,
henry,
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degree_celsius,
lumen,
lux,

becquerel,

gray,
sievert);
END_TYPE; -- si_unit_name

TYPE solid_angle_measure = REAL;
END_TYPE; -- solid_angle_measure

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

END_TYPE; -- source

TYPE specified_item = SELECT
(product_definition,
shape_aspect) ;

END_TYPE; -- specified_item

TYPE start_request_item = SELECT
(product_definition_formation);
END_TYPE; -- start_request_item

TYPE supported_item = SELECT
(action_directive,
action,
action_method);

END_TYPE; -- dgupported_item

TYPE surfage_model = SELECT
(shell 'based_surface_model) ;
END,TYPE; -- surface_model

TYPE text = STRING;
END_TYPE; -- text

TYPE transformation = SELECT

(item_defined_transformation,
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functionally_defined_transformation);
END_TYPE; -- transformation

TYPE transition_code = ENUMERATION OF

(discontinuous,

continuous,

cont_same_gradient,

cont_same_gradient_same_curvature) ;
END_TYPE; -- transition_code

TYPE trimming_preference = ENUMERATION OF
(cartesian,
parameter,
unspecified);

END_TYPE; -- trimming_preference

TYPE trimming_select = SELECT
(cartesian_point,
parameter_value) ;

END_TYPE; -- trimming select

TYPE unit = SELECT
(named_unit) ;
END_TYPE; -- unit

TYPE vector_or_direction =~SELECT
(vector,
direction);

END_TYPE; -- vector.or_direction

TYPE volume_meéasUre = REAL;

END_TYPE; --“wolume_measure

TYPE wéek_in_year_number = INTEGER;

WHERE
wrl: ((1 <= SELF) AND (SELF <= 53));
END_TYPE; -- week_in_year_number

TYPE wireframe_model = SELECT

(shell _based_wireframe_model,
edge_based_wireframe_model) ;
END_TYPE; -- wireframe_model
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TYPE work_item = SELECT
(product_definition_formation);
END_TYPE; -- work_item

TYPE yvear_number = INTEGER;
END_TYPE; -- year_number

ENTITY action;
name : label;
description : text;
chosen_method : action_method;
END_ENTITY; -- action

ENTITY action_assignment
ABSTRACT SUPERTYPE;
assigned_action : action;

END_ENTITY; -- action_assignment

ENTITY action_directive;

name : label;

description : text;

analysis : text;

comment ¢ text;

requests : SET [1:?] OF, wersioned_ action_request;
END_ENTITY; -- action_directave

ENTITY action_method;
name : labéls

description : text;

conseqgquence, %\ text;
purpose . text;
END_ENTITY; =~ action_method

ENTITYlaction_request_assignment
ABSTRACT SUPERTYPE;
assigned_action_request : versioned_action_request;

END_ENTITY; -- action_reguest_assignment

ENTITY action_reguest_solution;

method : action_method;
request : versioned_action_request;

END_ENTITY; -- action_request_solution

280



https://standardsiso.com/api/?name=844469a3070412354d06be0a9b83e20a

©ISO

ENTITY action_request_

status
assigned_request
END_ENTITY;

-- action_

ISO 10303-203:1994/Amd.1:2000(E)

status;
label;
vergioned_action_request;
request_status

ENTITY action_status;
status

assigned_action

label;

executed_action;

END_ENTITY;

-- action_status

ENTITY address;

internal_location OPTIONAL label;

street_number OPTIONAL label;

street OPTIONAL label;

postal_box OPTIONAL label;

town OPTIONAL label;

region OPTIONAL label;

postal_code OPTIONAL label;

country OPTIONAL lab€&l);

facsimile_number OPTIONAL Jdabel;

telephone_number OPTIONAL( label;

electronic_mail_address OPTIONAL label;

telex number OPTIONAL label;

WHERE

wrl: (EXISTS(internal_logation) OR EXISTS{(street_number) OR EXISTS{
street) OR EXISTS (postal_box) OR EXISTS(town) OR EXISTS(
region) OR "BXISTS(postal_code) OR EXISTS(country) OR EXISTS(
facsimilé inumber) OR EXISTS (telephone_number) OR EXISTS({
electronic_mail_address) OR EXISTS(telex_number));

END_ENTITY; -- address

ENTITY advaneced_brep_shape_representation

SUBTYPE..OF (shape_representation);
WHERE
wrl: (SIZEOF(QUERY ( it <* SELF.items | (NOT (SIZEOF ([
'"CONFIG_CONTROL_DESIGN.MANIFOLD_SOLID_BREP',
'CONFIG_CONTROL_DESIGN.FACETED_BREP',
'CONFIG_CONTROL_DESIGN.MAPPED_TITEM',
"CONFIG_CONTROL_DESIGN.AXIS2_PLACEMENT 3D'] * TYPEOF(it)) =
1))y )) = 0);
wr2: (SIZEOF (QUERY ( it <* SELF.items | (SIZEOF([

'CONFIG_CONTROL_DESIGN.

MANIFOLD_SOLID_BREP',
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"CONFIG_CONTROL_DESIGN.MAPPED_ITEM'] * TYPEOF(it)) = 1) )) >
0);

wr3: (SIZEOF(QUERY ( msb <* QUERY ( it <* SELF.items | (
"CONFIG_CONTROL_DESIGN.MANIFOLD_SOLID_BREP' IN TYPEOF(it)) )

| (NOT (SIZEOF(QUERY ( csh <* msb_shells(msb) | (NOT (
SIZEOF (QUERY ( fcs <* cshl\connected_face_set.cfs_faces | (
NOT ('CONFIG_CONTROL_DESIGN.ADVANCED_FACE'
IN TYPEOF (fcs))) )) = 0)) )) = 0)) )) = 0);
wrd: (SIZEQOF(QUERY ( msb <* QUERY ( it <* items | (
'CONFIG_CONTROL_DESIGN.MANIFOLD_SOLID_BREP' IN TYPEOEYit)) )
| ('CONFIG_CONTROL_DESIGN.ORIENTED_CLOSED_SHELL(N\ZIN TYPEOF (
msb\manifold_solid_brep.outer)) )) = 0);
wr5: (SIZEOF (QUERY ( brv <* QUERY ( i1t <* items | (
'CONFIG_CONTROL_DESIGN.BREP_WITH_VOIDS' INJTYPEOF({(it)) ) | (
NOT (SIZEOF (QUERY ( csh <* brv\brep_withivoids.voids | csh\

oriented_closed_shell.orientation )) AK~0)) }) = 0);
wr6: (SIZEOF (QUERY ( mi <* QUERY ( it <* items | (
"CONFIG_CONTROL_DESIGN.MAPPED_ITEM' IN TYPEOF (it)) ) | (NOT

('CONFIG_CONTROL_DESIGN.ADVANCED BREP_SHAPE_REPRESENTATION'
IN TYPEOQOF (mi\mapped_item.mapping_source.
mapped_representation))) V) = 0);

END_ENTITY; -- advanced_brep_shape.representation

ENTITY advanced_face
SUBTYPE OF (face_surface);
WHERE
wrl : (SIZEOF(['CONFIG_CONTROL_DESIGN.ELEMENTARY_SURFACE',
'CONFIG (CONTROL_DESIGN.B_SPLINE_SURFACE',
'CONFIG_CONTROL_DESIGN.SWEPT_SURFACE'] * TYPEOF (
face_‘geometry)) = 1);
wr2 : (SIZEQF(QUERY ( elp_fbnds <* QUERY ( bnds <* bounds | |
'CONFIG_CONTROL_DESIGN.EDGE_LOOP' IN TYPEOF (bnds.bound)) )
| (NOT (SIZEOF(QUERY ( oe <* elp_fbnds.bound\path.
edge_list | (NOT ('CONFIG_CONTROL_DESIGN.EDGE_CURVE' IN
TYPEOF (oe\oriented_edge.edge_element))) )) = 0)) )) = 0);
wr3 : (SIZEOF(QUERY ( elp_fbnds <* QUERY ( bnds <* bounds | (
'CONFIG_CONTROL_DESIGN.EDGE_LOOP' IN TYPEOF (bnds.bound)) )
| (NOT (SIZEOF(QUERY ( oe <* elp_fbnds.bound\path.
edge_1list | (NOT (SIZEOF(['CONFIG_CONTROL_DESIGN.LINE',

'CONFIG_CONTROL_DESIGN.CONIC',
'CONFIG_CONTROL_DESIGN.POLYLINE',
'CONFIG_CONTROL_DESIGN.SURFACE_CURVE',
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'CONFIG_CONTROL_DESIGN.B_SPLINE_CURVE'] * TYPEOF (oe.
edge_element\edge_curve.edge_geometry)) = 1)) )) = 0)) )) =
0);

(SIZEOF (QUERY ( elp_fbnds <* QUERY ( bnds <* bounds | (

wrb

wré

wr7

wr8

wr9

'CONFIG_CONTROL_DESIGN.EDGE_LOOP' IN TYPEOF (bnds.bound)) )

| (NOT (SIZEOF (QUERY ( oe <* elp_fbnds.bound\path.
edge_list | (NOT (('CONFIG_CONTROL_DESIGN.VERTEX_POINT' IN
TYPEOF (oe\edge.edge_start)) AND (
'CONFIG_CONTROL_DESIGN.CARTESIAN_POINT' IN TYPEOF (oeledge.
edge_start\vertex_point.vertex_geometry)) AND (
"CONFIG_CONTROL_DESIGN.VERTEX_POINT' IN TYPEOF (¢0eVedge.
edge_end)) AND ('CONFIG_CONTROL_DESIGN.CARTESIAN_POINT' IN
TYPEOF (oe\edge.edge_end\vertex_point.vertex\geometry)))) ))
=0)) ) = 0);

(SIZEOF (QUERY ( elp_fbnds <* QUERY ( bnds R* bounds | |

'CONFIG_CONTROL_DESIGN.EDGE_LOOP' IN\TYPEOF (bnds.bound)) )
, ('CONFIG_CONTROL_DESIGN.ORIENTED) PATH' IN TYPEOF (
elp_fbnds.bound)) )) = 0);

((NOT ('CONFIG_CONTROL_DESIGN.SWEPT SURFACE' IN TYPEOF (

face_geometry))) OR (SIZEQFRK['CONFIG_CONTROL_DESIGN.LINE',
'CONFIG_CONTROL_DESIGN.CONIC',
'CONFIG_CONTROL_DESIGNWPOLYLINE',
'CONFIG_CONTROL_DESLGN.B_SPLINE_CURVE'] * TYPEOF {

face_geometry\swept_surface.swept_curve)) = 1));

(SIZEOF (QUERY ( vlprfbnds <* QUERY ( bnds <* bounds | (

'CONFIG_CONTROL_DESIGN.VERTEX_LOOP'
IN TYPEOF (bnds.bound)) )

| (NOT. (0('CONFIG_CONTROL_DESIGN.VERTEX_POINT' IN TYPEOF (
vlp_fhrnds\face_bound.bound\vertex_loop.loop_vertex)) AND (
'CONFIG_CONTROL_DESIGN.CARTESIAN_POINT' IN TYPEOF (vlip_fbnds
\face_bound.bound\vertex_loop.loop_vertex\vertex_ point.
vertex_geometry)))) )) = 0);

(SIZEOF (QUERY ( bnd <* bounds | (NOT (SIZEOF ([

'CONFIG_CONTROL_DESIGN.EDGE_LOOP',
'CONFIG_CONTROL_DESIGN.VERTEX_LOOP'] * TYPEOF (bnd.bound)) =
1) ) =0);

(SIZEOF (QUERY ( elp_fbnds <* QUERY ( bnds <* bounds | (

'CONFIG_CONTROL_DESIGN.EDGE_LOOP' IN TYPEOF (bnds.bound)) )
| (NOT (SIZEOF (QUERY ( oe <* elp_fbnds.bound\path.

edge_1list | (("CONFIG_CONTROL_DESIGN.SURFACE_CURVE' IN
TYPEOF (oe\oriented_edge.edge_element\edge_curve.
edge_geometry)) AND (NOT (SIZEOF (QUERY ( sc_ag <* oe.
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edge_element\edge_curve.edge_geometry\surface_curve.
associated_geometry ] (NOT ('CONFIG_CONTROL_DESIGN.PCURVE'
IN TYPEOF(sc_ag))) J)) = 0))) )}y =0)) )) = 0);

wrlO: (((NOT ('CONFIG_CONTROL_DESIGN.SWEPT_SURFACE' IN TYPEOF (

face_geometry))) OR (NOT ('CONFIG_CONTROL_DESIGN.POLYLINE'
IN TYPEOF (face_geometry\swept_surface.swept_curve))) OR (
SIZEOF (face_geometry\swept_surface.swept_curve\polyline.
points) >= 3)) AND (SIZEOF(QUERY ( elp_fbnds <*
QUERY ( bnds <* bounds | ('CONFIG_CONTROL_DESIGN.EDGELOOP'
IN TYPEOF (bnds.bound)) ) [ (NOT (SIZEOF (QUERY ( ob&, \<*
elp_fbnds.bound\path.edge_list | (({
"CONFIG_CONTROL_DESIGN.POLYLINE' IN TYPEOF (oe\oriented_edge
.edge_element\edge_curve.edge_geometry)) AND (NOT (SIZEOF({
oe\oriented_edge.edge_element\edge_curvésédge_geometry\
polyline.points) >= 3))) )) = 0)) )) €39));

END_ENTITY; -- advanced_face

ENTITY alternate_product_relationship;

name : label;
definition : text;
alternate : product;
base : product;
basis : text;

UNIQUE
url : alternate, base;

WHERE
wrl: (alternate :<>3’base);

END_ENTITY; -- altern@te_product_relationship

ENTITY applicatien’ context;
applicatibon ': text;
INVERSE
cont@xt_elements : SET [1:?] OF application_context_element FOR
frame_of_reference;
ENDOENTITY; -- application_context

ENTITY application_context_element
SUPERTYPE OF (ONEOF (product_context,product_definition_context,

product_concept_context));

name : label;
frame_of_reference : application_context;
END_ENTITY; -- application_context_element
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ENTITY application_protocol_definition;

status : label;

application_interpreted_model_schema_name : label;

application_protocol_year : year_number;

application : application_context;
END_ENTITY; -- application_protocol_definition

ENTITY approval;

status : approval_status;
level : label;
END_ENTITY; -- approval

ENTITY approval_assignment
ABSTRACT SUPERTYPE;
assigned_approval : approval;
END_ENTITY; -- approval_assignment

ENTITY approval_date_time;
date_time : date_time_select;
dated_approval : approval;
END_ENTITY; -- approval_date_time

ENTITY approval_person_organization;

person_organization : personsorganization_select;

authorized_approval : apptroval;
role : approval_role;
END_ENTITY; -- approval_p&rson_organization

ENTITY approval_relationship;

name : label;
description : text;
relatingsapproval : approval;
related”approval : approval;
END_ENTITY; -- approval_relationship

ENTITY approval_role;
role : label;
END_ENTITY; -- approval_role

ENTITY approval_status;
name : label;
END_ENTITY; -- approval_status
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ENTITY area_measure_with_unit
SUBTYPE OF (measure_with_unit);

WHERE
wrl: ('CONFIG_CONTROL_DESIGN.AREA_UNIT' IN TYPEOF (SELF\
measure_with_unit.unit_component));
END_ENTITY; -- area_measure_with_unit

ENTITY area_unit
SUBTYPE OF (named_unit);

WHERE

wrl: ((SELF\named_unit.dimensions.length_exponent = 2} AND ASELF\
named_unit.dimensions.mass_exponent = 0) AND (SELF\
named_unit.dimensions.time_exponent = 0) AND(SELF\
named_unit.dimensions.electric_current_expdénent = 0) AND (
SELF\named_unit.dimensions.
thermodynamic_temperature_exponent =N0J AND (SELF\named_unit
.dimensions.amount_of_substance_eXponent = 0) AND (SELF\
named_unit.dimensions.luminous_ intensity_exponent = 0));

END_ENTITY; -- area_unit

ENTITY assembly component_usage
SUPERTYPE OF (ONEOF (next_assembly.wisage_occurrence,
specified_higher_usage_occurrence,promissory_usage_occurrence))
SUBTYPE OF (product_definition: usage);
reference_designator : QPTIONAL identifier;

END_ENTITY; -- assembly_component_usage

ENTITY assembly compofient_usage_substitute;

name : label;
definition A\ text;
base ¢ assembly_component_usage;

substitute : assembly_component_usage;

UNIQUE
url~s base, substitute;
WHERE
wrl: (base.relating_product_definition :=: substitute.
relating_product_definition);
wr2: (base :<>: substitute);
END_ENTITY; -- assembly_ component_usage_substitute

ENTITY axisl_placement
SUBTYPE OF (placement);
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axis : OPTIONAL direction;

DERIVE
z : direction := NVL(normalise{axis),dummy_gri ||
direction([0,0,11));
WHERE
wrl: (SELF\geometric_representation_item.dim = 3);
END_ENTITY; -- axisl_placement

ENTITY axis2_placement_2d
SUBTYPE OF (placement) ;
ref_direction : OPTIONAL direction;

DERIVE
p : LIST [2:2] OF direction := build_2axes{ref_direcfion);
WHERE
wrl: (SELF\geometric_representation_item.dim = 2N
END_ENTITY; -- axis2_placement_2d

ENTITY axis2_placement_3d
SUBTYPE OF (placement) ;

axis : OPTIONAL direction;

ref_direction : OPTIONAL directiohy
DERIVE

p : LIST [3:3] OF direction y= build axes{axis,ref_direction);
WHERE

wrl: (SELF\placement.location.dim = 3);

wr2: ((NOT EXISTS (axis)\)) OR (axis.dim = 3));

wr3: ((NOT EXISTS(réf/direction)) OR (ref_direction.dim = 3));

wrd: ((NOT EXISTS(axis)) OR (NOT EXISTS(ref_direction)) OR (

crosslproduct (axis,ref_direction) .magnitude > 0));
END_ENTITY; -- axis2_placement_3d

ENTITY b_spline_curve
SUPERTYPE OF (ONEOF (uniform_curve,b_spline_curve_with_knots,
gvasi_uniform_curve,bezier_curve) ANDOR rational_b_spline_curve)

SUBTYPE OF (bounded_curve) ;

degree : INTEGER;
control_points_list : LIST [2:?] OF cartesian_point;
curve_form : b_spline_curve_form;
closed_curve : LOGICAL;
self intersect : LOGICAL;

DERIVE
upper_index_on_control_points : INTEGER := SIZEOF(
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control_points_list) - 1;
control_points : ARRAY [O:
upper_index_on_control_points] OF

cartesian_point := list_to_array(

control_points_list, 0,

upper_index_on_control_points);

WHERE
wrl: (('CONFIG_CONTROL_DESIGN.UNIFORM_CURVE' IN TYPEOF (SELF)) OR{
'CONFIG_CONTROL_DESIGN.QUASI_UNIFORM_CURVE' IN TYPEOF{(SELF))
OR ('CONFIG_CONTROL_DESIGN.BEZIER_CURVE' IN TYPEOF{SELF)) OR
('CONFIG_CONTROL_DESIGN.B_SPLINE_CURVE_WITH_KNQTS' IN
TYPEOF (SELF) ) ) ;
END_ENTITY; -- b_spline_curve

ENTITY b_spline_curve_with_knots
SUBTYPE OF (b_spline_curve);
knot_multiplicities : LIST [2:?] OF INTEGER;

knots : LIST [2:?] OF parameter_value;
Knot_spec : knot_type;
DERIVE
upper_index_on_knots : INTEGER :=“SIZEOF (knots);
WHERE

wrl: constraints_param_b_spline (degree, upper_index_on_knots,
upper_index_on_control_points, knot_multiplicities,knots);
wr2: (SIZEOF (knot_multiplicities) = upper_index_on_knots);
END_ENTITY; -- b_spline_curve_with_knots

ENTITY b_spline_surface
SUPERTYPE OF (ONEOF (b_spline_surface_with_knots,uniform_surface,
quasi_unifierm_surface,bezier_surface) ANDOR
rational_Yo_spline_surface)
SUBRTYPE OF-Abounded_surface) ;

u_degree : INTEGER;
v_(degree : INTEGER;
control_points_list : LIST [2:?} OF LIST [2:?] OF cartesian_point;
surface_form : b_spline_surface_form;
u_closed : LOGICAL;
v_closed : LOGICAL;
self _intersect : LOGICAL;
DERIVE
u_upper : INTEGER := SIZEOF(control_points_list) - 1;
v_upper : INTEGER := SIZEOF (control_points_list{l]) - 1;
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control_points : ARRAY [0:u_upper] OF ARRAY [0:v_upper] OF
cartesian_point := make_array_of_array(

control_points_list,0,u_upper,0,v_upper);

WHERE
wrl: (('CONFIG_CONTROL_DESIGN.UNIFORM_SURFACE' IN TYPEOF (SELF)) OR ¢
'CONFIG_CONTROL_DESIGN.QUASI_UNIFORM_SURFACE' IN
TYPEOF (SELF) )
OR ('CONFIG_CONTROL_DESIGN.BEZIER_SURFACE' IN TYPEOF (SERLF))
OR ('CONFIG_CONTROL_DESIGN.B_SPLINE_SURFACE_WITH_KNOTS“ IN
TYPEOF (SELF) ) ) ;
END_ENTITY; -- b_spline_surface

ENTITY b_spline_surface_with_knots
SUBTYPE OF (b_spline_surface);

u_multiplicities : LIST [2:?] OF INTEGER;
v_multiplicities : LIST [2:?] OF INTEGER;
u_knots : LIST [2:?] OF parameter(value;
v_knots : LIST [2:?] OF parameterZvalue;
knot_spec : knot_type;

DERIVE
knot_u_upper : INTEGER := SIZEOF (ulknots);
knot_v_upper : INTEGER := SIZEQR(v_knots);

WHERE

wrl: constraints_param_b_spline (SELF\b_spline_surface.u_degree,
knot_u_upper, SELF\b_spline_surface.u_upper,u_multiplicities,
u_knots) ;

wr2: constraints_param_b_spline (SELF\b_spline_surface.v_degree,
knot_v_upper, SELF\b_spline_surface.v_upper,v_multiplicities,

v_knotsg) ;
wr3: (SIZEORNu multiplicities) = knot_u_upper);
wrd: (SIZEOF(v_multiplicities) = knot_v_upper);
END_ENTITY; ‘== b_spline_surface_with_knots

ENTITY bezier_curve
SUBTYPE OF (b_spline_curve);
END~ENTITY; -- bezier_curve

ENTITY bezier_surface
SUBTYPE OF (b_spline_surface);

END_ENTITY; -- bezier_surface
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ENTITY boundary_curve
SUBTYPE OF (composite_curve_on_surface);

WHERE
wrl: SELF\composite_curve.closed_curve;
END_ENTITY; -- boundary_curve

ENTITY bounded_curve
SUPERTYPE OF (ONEOF (polyline,b_spline_curve, trimmed_curve,
bounded_pcurve, bounded_surface_curve, composite_curve))
SUBTYPE OF (curve);
END_ENTITY; -~ bounded_curve

ENTITY bounded_pcurve
SUBTYPE OF (pcurve, bounded_curve);

WHERE
wrl: ('CONFIG_CONTROL_DESIGN.BOUNDED_CURVE' IN'YPEOF (SELF\pcurve.
reference_to_curve.items[1l]));
END_ENTITY; -- bounded_pcurve

ENTITY bounded_surface
SUPERTYPE OF (ONEOF (b_spline_surface,rectangular_trimmed_surface,
curve_bounded_surface, rectangular_composite_surface))
SUBTYPE OF (surface);
END_ENTITY; -- bounded_surface

ENTITY bounded_surface_curve

SUBTYPE OF (surface_cuzve, bounded_curve);

WHERE
wrl: ('CONFIG_CONTROL_DESIGN.BOUNDED_CURVE' IN TYPEOF (SELF\
surface_curve.curve_3d)) ;
END_ENTITY; -£ bounded_surface_curve

ENTITY brep/ with_voids
SUBTY¥BE OF (manifold_solid_brep);
voids : SET [1:?] OF oriented_closed_shell;
END-ENTITY; -- brep_with_voids

ENTITY calendar_date
SUBTYPE OF (date);

day_component : day_in_month_number;
month_component : month_in_year_number;
WHERE
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wrl: valid_calendar_date (SELF) ;
END_ENTITY; -- calendar_date

ENTITY cartesian_point

SUBTYPE OF (point);
coordinates : LIST [1:3] OF length_measure;
END_ENTITY; -- cartesian_point

ENTITY cartesian_transformation_operator
SUPERTYPE OF (cartesian_transformation_operator_3d)
SUBTYPE OF (geometric_representation_item,

functionally defined_transformation);

axisl : OPTIONAL direction;
axis2 : OPTIONAL direction;
local_origin : cartesian_point;
scale : OPTIONAL REAL;

DERIVE
scl : REAL := NVL(scale,l);

WHERE
wrl: (scl > 0);

END_ENTITY; -- cartesian_transformatidu_operator

ENTITY cartesian_transformation_operator_3d
SUBRTYPE OF (cartesian_transfoxrmation_operator);
axis3 : OPTIONAL directien;
DERIVE
u : LIST [3:3] OF dixection := base_axis(3,SELF\
cartesian. transformation_operator.axisl, SELF\
cartesian)transformation_operator.axis2,axis3l);
WHERE
wrl: (SELF\geometric_representation_item.dim = 3);

END_ENTITY; -+ cartesian_transformation_operator_3d

ENTITYCec_design_approval
SUBTYPE OF (approval_assignment) ;
items : SET [1:?] OF approved_item;
END_ENTITY; -- cc_design_approval

ENTITY cc_design_certification

SUBTYPE OF (certification_assignment);
items : SET [1:?] OF certified_item;
END_ENTITY; -- cc_design_certification
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ENTITY cc_design_contract
SUBTYPE OF (contract_assignment);
items : SET [1:?] OF contracted_item;
END_ENTITY; -- cc_design_contract

©ISO

ENTITY cc_design_date_and_time_assignment
SUBTYPE OF (date_and_time_assignment);
items : SET [1l:?] OF date_time_item;
WHERE
wrl: cc_design_date_time_correlation(SELF);

END_ENTITY; -- cc_design_date_and_time_assignment

ENTITY cc_design_person_and_organization_assignment
SUBTYPE OF (person_and_organization_assignment) ;
items : SET [1:?] OF person_organization_item;
WHERE
wrl: cc_design_person_and_organization_correlation(SELF) ;

END_ENTITY; -- cc_design_person_and_organizatien_assignment

ENTITY cc_design_security_classificatiom
SUBTYPE OF (security_classificationidssignment) ;
items : SET [1:?] OF classified item;

END_ENTITY; -- cc_design_securityrclassification

ENTITY cc_design_specificatien_reference
SUBTYPE OF (document_reference);
items : SET [1:?] OFlspecified_item;

END_ENTITY; -- cc_design_specification_reference

ENTITY certificdtion;

name : (label;

purpose « text;

kind : certification_type;
END_ENTETY; -- certification

ENTPITY certification_assignment
ABSTRACT SUPERTYPE;
assigned_certification : certification;

END_ENTITY; -- certification_assignment
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ENTITY certification_type;
description : label;
END_ENTITY; -- certification_type

ENTITY change
SUBTYPE OF (action_assignment);
items : SET [1:?] OF work_item;
END_ENTITY; -- change

ENTITY change_request
SUBTYPE OF (action_request_assignment);
items : SET [1:?] OF change_request_item;
END_ENTITY; -- change_request

ENTITY circle
SUBTYPE OF (conic);
radius : positive_length_measure;
END_ENTITY; -- circle

ENTITY closed_shell
SUBTYPE OF (connected_face_set);
END_ENTITY; -- closed_shell

ENTITY composite_curve
SUBTYPE OF (bounded_curve)g

segments : LIST f1:?] OF composite_curve_segment;
self_intersect : LOGIEAL;
DERIVE
n_segments : \INTEGER := SIZEOF (segments) ;
closed_curvel\: 'LOGICAL := segments[n_segments].transition <>
discontinuous;
WHERE
wrl: L {NOT closed_curve) AND (SIZEOF{QUERY ( temp <* segments | (
temp.transition = discontinuous) )) = 1)) OR (closed_curve
AND (SIZEOF (QUERY ( temp <* segments | (temp.transition =
discontinuous) )) = 0)));
END_ENTITY; -- composite_curve

ENTITY composite_curve_on_surface

SUPERTYPE OF (boundary_curve)
SUBTYPE OF (composite_curve);
DERIVE
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basis_surface : SET [0:2] OF surface := get_basis_surface(SELF);

WHERE
wrl: (SIZEOF (basis_surface) > 0);
wr2: constraints_composite_curve_on_surface (SELF) ;

END_ENTITY; -- composite_curve_on_surface

ENTITY composite_curve_segment
SUBTYPE OF (founded_item);

transition : transition_code;
same_sense : BOOLEAN;
parent_curve : curve;
INVERSE
using curves : BAG (1:?] OF composite_curve FOR segments;
WHERE
wrl: ('CONFIG_CONTROL_DESIGN.BOUNDED_CURVE' IN TYREOF (parent_curve));
END_ENTITY; -- composite_curve_segment

ENTITY configuration_design;
configuration : configuration_item;

design : product_definition_ formation;
UNIQUE
url : configuration, design;
END_ENTITY; -- configuration_design

ENTITY configuration_effectiyity
SUBTYPE OF (product_defindtion_effectivity);

configuration : configuration_design;

UNIQUE
url : configuration, usage, id;
WHERE
wrl: ('CONFIG_CONTROL_DESIGN.PRODUCT_DEFINITION_USAGE' IN TYPEOF (
SELF\product_definition_effectivity.usage));
END_ENTIPY;~~- configuration_effectivity

ENTITY /configuration_item;

id : ldentifier;

name : label;
description : OPTIONAL text;
item_concept : product_concept;
purpose : OPTIONAL label;
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UNIQUE
url : id;
END_ENTITY; -- configuration_item

ENTITY conic
SUPERTYPE OF (ONEOF (circle,ellipse,hyperbola,parabola))
SUBTYPE OF (curve);
position : axis2_placement;
END_ENTITY; -- conic

ENTITY conical_surface
SUBTYPE OF (elementary_surface);
radius : length_measure;

semi_angle : plane_angle_measure;

WHERE
wrl: (radius >= 0);
END_ENTITY; -- conical_surface

ENTITY connected_edge_set
SUBTYPE OF (topological_representation~item);
ces_edges : SET [1:?] OF edge;
END_ENTITY; -- connected_edge_set

ENTITY connected_face_set
SUPERTYPE OF (ONEOF (closedishell,open_shell))
SUBTYPE OF (topological_representation_item);
cfs_faces : SET [1l:?3O0OF face;
END_ENTITY; -- connecifed_face_set

ENTITY context_dépendent_shape_representation;
representdgtion_relation : shape_representation_relationship;

represented_product_relation : product_definition_shape;

WHERE
wr L' CONFIG_CONTROL_DESIGN.PRODUCT_DEFINITION_RELATIONSHIP' IN
TYPEOF (SELF .represented_product_relation.definition));
ENDENTITY; -- context_dependent_shape_representation

ENTITY context_dependent_unit
SUBTYPE OF (named_unit);

name : label;
END_ENTITY; -- context_dependent_unit
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ENTITY contract;

name : label;

purpose : text;

kind : contract_type;
END_ENTITY; -- contract

ENTITY contract_assignment
ABSTRACT SUPERTYPE;
assigned_contract : contract;

END_ENTITY; -- contract_assignment

ENTITY contract_type;
description : label;
END_ENTITY; -- contract_type

ENTITY conversion_based_unit
SUBTYPE OF (named_unit);

name : label;
conversion_factor : measure_with_unit;
END_ENTITY; -- conversion_based_unit

ENTITY coordinated_universal_time_ofifset;

hour_offset : hour_in_day;
minute_offset : OPTIONAL mihute_in_hour;
sense : ahead_or-behind;

END_ENTITY; -- coordinated=universal_time_offset

ENTITY curve
SUPERTYPE OF (ONEOF (line,conic,pcurve, surface_curve,offset_curve_34,
curve_replica))
SUBTYPE OF (geometric_representation_item);
END_ENTITY; - curve

ENTITYCeurve_bounded_surface
SUBTYPE OF (bounded_surface);

basis_surface : surface;
boundaries : SET {1:?] OF boundary_curve;
implicit_outer : BOOLEAN;

WHERE

wrl: (NOT (implicit_outer AND (
'CONFIG_CONTROL_DESIGN.OUTER_BOUNDARY_CURVE' IN TYPEOF (
boundaries))));
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wr2: ((NOT implicit_outer) OR {
'CONFIG_CONTROL_DESIGN.BOUNDED_ SURFACE' IN TYPEOF (
basis_surface)));

wr3: (SIZEOF (QUERY ( temp <* boundaries | (

'"CONFIG_CONTROL_DESIGN.OUTER_BOUNDARY_CURVE'

IN TYPEOF (temp)) )) <= 1);
wrd: (SIZEOF (QUERY ( temp <* boundaries | (temp)\
composite_curve_on_surface.basis_surface[l] <> SELF.
basis_surface) )) = 0);
END_ENTITY; -- curve_bounded_surface

ENTITY curve_replica
SUBTYPE OF (curve);

parent_curve : curve;

transformation : cartesian_transformation_operator;
WHERE

wrl: (transformation.dim = parent_curve.dimn) ;

wr2: acyclic_curve_replica(SELF,parent_curve) ;
END_ENTITY; -- curve_replica

ENTITY cylindrical_surface
SUBTYPE OF (elementary_surface);
radius : positive_length_measure;
END_ENTITY; -- cylindrical_surface

ENTITY date
SUPERTYPE OF (ONEOF (calendar_date,ordinal_date,
week_of_vear_and,day_date));
year_component (:) year_ number;
END_ENTITY; -- date

ENTITY date and_time;

datescemponent : date;
time>component : local_time;
ENDAENTITY; -- date_and_time

ENTITY date_and_time_assignment
ABSTRACT SUPERTYPE;

assigned_date_and_time : date_and_time;
role : date_time_role;
END_ENTITY; -- date_and_time_assignment
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ENTITY date_time_role;
name : label;
END_ENTITY; -- date_time_role

ENTITY dated_effectivity
SUBTYPE OF (effectivity);
effectivity_start_date : date_and_time;
effectivity_end_date : OPTIONAL date_and_time;
END_ENTITY; -- dated_effectivity

ENTITY definitional_representation
SUBTYPE OF (representation);

WHERE
wrl: ('CONFIG_CONTROL_DESIGN.PARAMETRIC_REPRESENTATION_CONTEXT' IN
TYPEOF (SELF\representation.context_of_items));
END_ENTITY; -- definitional_representation

ENTITY degenerate_pcurve
SUBRTYPE OF (point);

basis_surface : surface;
reference_to_curve : definitional “representation;
WHERE
wrl: (SIZEOF (reference_to_curywe\representation.items) = 1);
wr2: ('CONFIG_CONTROL_DESIGN:CURVE' IN TYPEOF (reference_to_curve\

representation.dgtems([1]));
wr3: (reference_to_curve\representation.items([1]\
geometric_representation_item.dim = 2);
END_ENTITY; -- degenerate_pcurve

ENTITY degenerate_toroidal_surface
SUBTYPE OF (toroidal_surface);
select_outer : BOOLEAN;

WHERE
wrln"(major_radius < minor_radius);
END,ENTITY; -- degenerate_toroidal_surface

ENTITY design_context
SUBTYPE OF (product_definition_context);

WHERE
wrl: (SELF.life_cycle_stage = 'design'};
END_ENTITY; -- design_context
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ENTITY design_make_from_relationship
SUBTYPE OF (product_definition_relationship);
END_ENTITY; -- design_make_from_relationship

ENTITY dimensional_exponents;

length_exponent : REAL;
mass_exponent : REAL;
time_exponent : REAL;
electric_current_exponent : REAL;
thermodynamic_temperature_exponent : REAL;
amount_of_substance_exponent : REAL;
luminous_intensity_exponent : REAL;
END_ENTITY; -- dimensional_exponents

ENTITY directed_action
SUBTYPE OF (executed_action);
directive : action_directive;
END_ENTITY; ~-- directed_action

ENTITY direction
SUBTYPE OF {(geometric_representation/item);
direction_ratios : LIST [2:3] OF\REAL;

WHERE
wrl: (SIZEOF(QUERY ( tmp <*direction_ratios | (tmp <> 0) )) > 0);
END_ENTITY; -- direction

ENTITY document;
id : identifier;
name : label;

description % text;

kind : document_type;
UNIQUE
url s.4d;
END_ENTETY; -- document

ENTETY document_reference
ABSTRACT SUPERTYPE;

assigned_document : document;
source : label;
END_ENTITY; -- document_reference
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ENTITY document_relationship;

name : label;
description : text;
relating_document : document;
related_document : document;
END_ENTITY; -- document_relationship

ENTITY document_type;
product_data_type : label;
END_ENTITY; -- document_type

ENTITY document_usage_constraint;

source : document;

subject_element : label;

subject_element_value : text;
END_ENTITY; -- document_usage_constraint

ENTITY document_with_class
SUBTYPE OF (document) ;
class : identifier;
END_ENTITY; -- document_with_class

ENTITY edge
SUPERTYPE OF (ONEOF (edge_cur¥%e,oriented_edge))
SUBTYPE OF (topological_representation_item);
edge_start : vertex;
edge_end : vertex;
END_ENTITY; -- edge

ENTITY edge_based_wireframe_model
SUBTYPE OF (gebmetric_representation_item);
ebwm_boundary : SET [1l:?] OF connected_edge_set;
END_ENTITY;” -- edge_based_wireframe_model

ENTITY/ edge_based_wireframe_shape_representation
SUBTYPE OF (shape_representation);
WHERE
wrl: (SIZEOF(QUERY ( it <* SELF.items | (NOT (SIZEOF ([
'CONFIG_CONTROL_DESIGN.EDGE_BASED_WIREFRAME_MODEL',

'CONFIG_CONTROL_DESIGN.MAPPED_ITEM',
"CONFIG_CONTROL_DESIGN.AXIS2_PLACEMENT_3D'] * TYPEOF(it)) =
1)) )y = 0);
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wr2: (SIZEOF(QUERY ( it <* SELF.items | (SIZEOF([
'CONFIG_CONTROL_DESIGN.EDGE_BASED_WIREFRAME_MODEL',
"CONFIG_CONTROL_DESIGN.MAPPED_ITEM'] * TYPEOF(it)) = 1) ))
>= 1);

wr3: (SIZEOF (QUERY ( ebwm <* QUERY ( it <* SELF.items | (
'CONFIG_CONTROL_DESIGN.EDGE_BASED_WIREFRAME_MODEL' IN
TYPEOF (it)) ) ‘ (NOT (SIZEOF(QUERY ( eb <* ebwm\
edge_based_wireframe_model.ebwm_boundary | (NOT (SIZEOF{
QUERY ( edges <* eb.ces_edges | (NOT (
'"CONFIG_CONTROL_DESIGN.EDGE_CURVE' IN TYPEOF (edges))\N' ))
=0)))) =0)) )) = 0);

wr4d: (SIZEOF (QUERY ( ebwm <* QUERY ( it <* SELF.items | (
'CONFIG_CONTROL_DESIGN.EDGE_BASED_WIREFRAME.\MODEL' IN
TYPEQOF (it)) ) | (NOT (SIZEOF(QUERY ( eb <%/&bwm\
edge_based_wireframe_model.ebwm_boundary | (NOT (SIZEOF(
QUERY ( pline_edges <* QUERY ( edgesp<? eb.ces_edges l (
"CONFIG_CONTROL_DESIGN.POLYLINE' IN)TYPEOF (edges\edge_curve.

edge_geometry)) ) | (NOT (SIZEOR(pline_edges\edge_curve.
edge_geometry\polyline.points)(> 2)) )) = 0)) )) = 0)) )) =
0);

wr5: (SIZEOF (QUERY ( ebwm <* QUERY/(" it <* SELF.items | (
'CONFIG_CONTROL_DESIGN.EDGE_BASED_WIREFRAME_MODEL' IN

TYPEOF (it)) ) [ (NOT~» (SIZEOF (QUERY ( eb <* ebwm\
edge_based_wireframe_model.ebwm_boundary | (NOT (SIZEOF(
QUERY ( edges <*“eb.ces_edges | (NOT ((

'CONFIG_CONTROL._ DESIGN.VERTEX_POINT' IN TYPEOF (edges.
edge_start ) “AND ('CONFIG_CONTROL_DESIGN.VERTEX_POINT' IN
TYPEOF (edges.edge_end)))) )) = 0)) )y = 0)) )) = 0);

wr6: (SIZEOF (QUERY ( ebwm <* QUERY ( it <* SELF.items | (
'CONFIG_CONTROL_DESIGN.EDGE_BASED_WIREFRAME_MODEL' IN

TYPEOF (it)) ) | (NOT (SIZEOF (QUERY ( eb <* ebwm\
edge_based_wireframe_model.ebwm_boundary | (NOT (SIZEOF(
QUERY ( edges <* eb.ces_edges | (NOT
valid_wireframe_edge_curve (edges\edge_curve.edge_geometry))
)y =0)) )y =20})) )) = 0);

wr7: (SIZEOF(QUERY ( ebwm <* QUERY ( it <* SELF.items | {
'"CONFIG_CONTROL_DESIGN.EDGE_BASED_WIREFRAME_MODEL' IN

TYPEOF (it)) ) | (NOT (SIZEOF (QUERY ( eb <* ebwm\
edge_based_wireframe_model.ebwm_boundary | (NOT (SIZEOF (
QUERY ( edges <* eb.ces_edges | (NOT (

valid_wireframe_vertex_point (edges.edge_start\vertex_point.

vertex_geometry) AND valid_wireframe_vertex_point (edges.
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edge_end\vertex_point.vertex_geometry))) )) = 0)) )) = 0))
)y = 0);

wr8: (SIZEOF(QUERY ( mi <* QUERY ( it <* SELF.items | (
'CONFIG_CONTROL_DESIGN.MAPPED_ITEM' IN TYPEOF (it)) ) l (NOT

(('CONFIG_CONTROL_DESIGN.' +
'EDGE_BASED_WIREFRAME_SHAPE_REPRESENTATION') IN TYPEOF (mi\
mapped_item.mapping_source.mapped_representation))) )) = 04;

wr9: (SELF.context_of_items\geometric_representation_context.
coordinate_space_dimension = 3);

END_ENTITY; -- edge_based _wireframe_shape_representation

ENTITY edge_curve
SUBTYPE OF (edge, geometric_representation_item);
edge_geometry : curve;
same_sense : BOOLEAN;
END_ENTITY; -- edge_curve

ENTITY edge_loop
SUBTYPE OF (loop, path);

DERIVE
ne : INTEGER := SIZEOF(SELF\path.edge_list);
WHERE
wrl: (SELF\path.edge_list[1l] .edge_start :=: SELF\path.edge_list[ne].
edge_end) ;
END_ENTITY; -- edge_loop

ENTITY effectivity
SUPERTYPE OF (ONEQF( {#serial_numbered_effectivity,dated_effectivity,
lot_effectivity));
id : identifiler;
END_ENTITY; -£\effectivity

ENTITY elementary_surface
SUPERTYPE OF (ONEOF (plane,cylindrical_surface,conical_surface,
spherical_surface, toroidal_surface))
SUBTYPE OF (surface);
position : axis2_placement_3d;
END_ENTITY; -- elementary surface

ENTITY ellipse
SUBTYPE OF (conic);

semi_axis_1 : positive_length_measure;
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semi_axis_2 : positive_length_measure;
END_ENTITY; -- ellipse

ENTITY evaluated_degenerate_pcurve

SUBTYPE OF (degenerate_pcurve);
equivalent_point : cartesian_point;

END_ENTITY; -- evaluated_degenerate_pcurve

ENTITY executed_action
SUBTYPE OF (action);
END_ENTITY; -- executed_action

ENTITY face
SUPERTYPE OF (ONEOF (face_surface,oriented_face))
SUBTYPE OF (topological_representation_item);
bounds : SET [1l:?] OF face_bound;
WHERE
wrl: (NOT mixed_loop_type_set(list_to_set(¥ist_face_loops(SELF))));
wr2: (SIZEOF(QUERY ( temp <* bounds |
"CONFIG_CONTROL_DESIGN.FACELOUTER_BOUND' IN TYPEOF (temp)) ))
<= 1);
END_ENTITY; -- face

ENTITY face_bound
SUBTYPE OF (topological_representation_item) ;

bound : loop;
orientation : BOOLEANY
END_ENTITY; -- face_bound

ENTITY face_outéx_ bound
SUBTYPE OF (face_bound);
END_ENTITY; -+ face_outer_bound

ENTITYCface_surface
SUBTYPE OF (face, geometric_representation_item);
face_geometry : surface;
same_sense : BOOLEAN;
END_ENTITY; -- face_surface

ENTITY faceted_brep
SUBTYPE OF (manifold_solid_brep);
END_ENTITY; -- faceted_brep
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ENTITY faceted_brep_shape_representation
SUBTYPE OF (shape_representation);
WHERE
wrl: (SIZEOF(QUERY ( it <* items | (NOT (SIZEOF ([

'CONFIG_CONTROL_DESIGN.FACETED_BREP',
'"CONFIG_CONTROL_DESIGN.MAPPED_ITEM',
'CONFIG_CONTROL_DESIGN.AXIS2_ PLACEMENT_3D'] * TYPEOF(it)), =
1)) )Y) = 0);

wr2: (SIZEOF(QUERY ( it <* items | (SIZEOF ([
'CONFIG_CONTROL_DESIGN.FACETED_BREP',
"CONFIG_CONTROL_DESIGN.MAPPED_ITEM'] * TYPEOF (it))2= 1) )) >

0);

wr3: (SIZEOF (QUERY ( fbrep <* QUERY ( it <* items | ¢
"CONFIG_CONTROL_DESIGN.FACETED_BREP' IN TYPEOF(it)) ) | {
NOT (SIZEOF (QUERY ( csh <* msb_shells (fbrep) | (NOT (SIZEOF (
QUERY ( fecs <* csh\connected_face_setr¢cfis_faces | (NOT (¢
'CONFIG_CONTROL_DESIGN.FACE_SURFACE) IN TYPEOF(fcs)) AND (
'CONFIG_CONTROL_DESIGN.PLANE' IN TYPEOF (fcs\face_surface.
face_geometry)) AND ('CONFIG_CONTROL_DESIGN.CARTESIAN_POINT'
IN TYPEOF (fcs\face_surfacesrface_geometryl\elementary_surface.
position.location)))) ))S=0)) )) = 0)) )) = 0);

wrd: (SIZEOF (QUERY ( fbrep <* QUERY ( it <* items | (
"CONFIG_CONTROL_DESIGN.FACETED_BREP' IN TYPEOF(it)) ) { (
NOT (SIZEOF (QUERY “{> csh <* msb_shells(fbrep) l (NOT (SIZEOF (
QUERY ( fcs <* .&sh\connected face_set.cfs_faces | (NOT ({
SIZEOF (QUERY ~{\'bnds <* fcs.bounds | (
'"CONFIG_CONTROL_DESIGN.FACE_OUTER_BOUND' IN TYPEOF (bnds)) ))
= 1)) 1CE 0)) ) =0)) )) = 0);

wr5: (SIZEOF (QUERY ( msb <* QUERY ( it <* items | (
'CONFIG_CONTROL_DESIGN.MANIFOLD_SOLID_BREP' IN TYPEOF (it)) )

| ('CONFIG_CONTROL_DESIGN.ORIENTED_CLOSED_SHELL' IN TYPEOF (

msb\manifold _solid_brep.outer)) )) = 0);

Wwr6:SIZEOF (QUERY ( brv <* QUERY ( it <* items | (
'CONFIG_CONTROL_DESIGN.BREP_WITH_VOIDS' IN TYPEOF(it)) ) | (
NOT (SIZEOF (QUERY ( c¢sh <* brv\brep_with_voids.voids | csh\

oriented_closed_shell.orientation )) = 0)) )) = 0);
wr7: (SIZEOF(QUERY ( mi <* QUERY ( it <* items | (
'"CONFIG_CONTROIL_DESIGN.MAPPED_ITEM' IN TYPEOF (it)) ) ] (NOT

("CONFIG_CONTROL_DESIGN.FACETED_BREP_SHAPE_REPRESENTATION'

IN TYPEOF (mi\mapped_item.mapping_source.
mapped_representation))) )) = 0);
END_ENTITY; -- faceted_brep_shape_representation
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ENTITY founded_item;
END_ENTITY; -- founded_item

ENTITY functionally defined_transformation;

name : label;
description : text;
END_ENTITY; -- functionally_defined_transformation

ENTITY geometric_curve_set
SUBTYPE OF (geometric_set);

WHERE
wrl: (SIZEOF(QUERY ( temp <* SELF\geometric_set.elements | (
'CONFIG_CONTROL_DESIGN.SURFACE' IN TYPEOF (temp)) )) = 0);
END_ENTITY; -- geometric_curve_set

ENTITY geometric_representation_context
SUBTYPE OF (representation_context);
coordinate_space_dimension : dimension_count;

END_ENTITY; -- geometric_representation_confext

ENTITY geometric_representation_item
SUPERTYPE OF (ONEOF (point,directien,vector,placement,
cartesian_transformation_operator, curve, surface, edge_curve,
face_surface,poly_loop,vektex_point,solid_model,
shell_based_surface_model, shell based_wireframe_model,
edge_based_wireframe-model,geometric_set))
SUBTYPE OF (representation_item);

DERIVE
dim : dimension,_dount := dimension_of (SELF);
WHERE
wrl: (SIZEOFYQUERY ( using_rep <* using_representations(SELF) | {
NOT (
'CONFIG_CONTROL_DESIGN.GEOMETRIC_REPRESENTATION_CONTEXT' IN
TYPEOF (using_rep.context_of_items))) )) = 0);
END/,ENTITY; -- geometric_representation_item

ENTITY geometric_set
SUPERTYPE OF (geometric_curve_set)

SUBTYPE OF (geometric_representation_item);

elements : SET [1l:?] OF geometric_set_select;
END_ENTITY; -- geometric_set
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ENTITY geometrically bounded_surface_shape_representation

SUBTYPE OF (shape_representation);

WHERE

wrl:

(SIZEOF (QUERY ( it <* SELF.items I (NOT (SIZEOF ([

wr2:

wr3:

wrd :

wrb5:

Wrb:

wr7:

'CONFIG_CONTROL_DESIGN.GEOMETRIC_SET',
'CONFIG_CONTROL_DESIGN.MAPPED_ITEM',
"CONFIG_CONTROL_DESIGN.AXIS2_PLACEMENT_3D'] * TYPEOF(it)), =
)y )y = 0);

(SIZEOF (QUERY ( it <* SELF.items | (SIZEOF ([
'CONFIG_CONTROL_DESIGN.GEOMETRIC_SET',
"CONFIG_CONTROL_DESIGN.MAPPED_ITEM'] * TYPEOF (itgywo= 1) )) >
0);

(SIZEOF (QUERY ( mi <* QUERY ( it <* SELF.items ’ (
'CONFIG_CONTROL_DESIGN.MAPPED_ITEM' IN TYREOF (it)) ) | (NOT
((('CONFIG_CONTROL_DESIGN.' +
'GEOMETRICALLY_BOUNDED_SURFACE_SHAPENREPRESENTATION') IN
TYPEOF (mi\mapped_item.mapping_source.mapped_representation))
AND (SIZEOF(QUERY ( mr_it <* mi\mapped_item.mapping_source.
mapped_representation.items | (
"CONFIG_CONTROL_DESIGN.GEOMETRIC_SET' IN TYPEOF (mr_it)) )) >

0)yy)y »)y = 0);

(SIZEOF (QUERY {( gs <* QUERWNM it <* SELF.items | (
"CONFIG_CONTROL_DESIGN.GEOMETRIC_SET' IN TYPEOF (it)) ) | (
NOT (SIZEOF (QUERY *(»pnt <* QUERY ( gsel <* gs\geometric_set.
elements ‘ ('CONRIG_CONTROL_DESIGN.POINT' IN TYPEOF{gsel)) )

[ (NOT gbsf_check_point(pnt)) }) = 0)) })) = 0);

(SIZEOF (QUERY {{)gs <* QUERY ( it <* SELF.items ’ (
"CONFIG.CONTROL_DESIGN.GEOMETRIC_SET' IN TYPEOF (it)) ) | (
NOT (SIZEOF (QUERY ( cv <* QUERY ( gsel <* gs\geometric_set.
elements | ('CONFIG_CONTROL_DESIGN.CURVE' IN TYPEOF (gsel)) )

WVMNOT gbsf_check_curve(cv)) )) = 0)) )) = 0);

(SIZEOF (QUERY ( gs <* QUERY ( it <* SELF.items ' (
'CONFIG_CONTROL_DESIGN.GEOMETRIC_SET' IN TYPEOF (it)) ) | (
NOT (SIZEOF (QUERY ( sf <* QUERY ( gsel <* gs\geometric_set.
elements | ('CONFIG_CONTROL_DESIGN.SURFACE' IN
TYPEOF (gsel)) ) | (NOT gbsf_check_surface(sf)) ))
=0)) )) = 0);

(SIZEOF (QUERY ( gs <* QUERY ( it <* SELF.items I (
'CONFIG_CONTROL_DESIGN.GEOMETRIC_SET' IN TYPEOF (it)) ) | (
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.SURFACE' IN TYPEOF (gsel)) )) > 0) ))

-- geometrically bounded_surface_shape_representation

ENTITY geometrically bounded_wireframe_shape_representation

SUBTYPE OF (shape_representation)
WHERE
wrl: (SIZEOF(QUERY ( it <* SELF.

'"CONFIG_CONTROL_DESIGN.

'CONFIG_CONTROL_DESIGN

'CONFIG_CONTROL_DESIGN.

wr2: (SIZEOF (QUERY ( it <* SELF

"CONFIG_CONTROL_DESIGN.
'CONFIG_CONTROL_DESIGN.
(SIZEOF (QUERY ( gcs <* QUERY ( it <* SELF.items | (

wr3:
'CONFIG_CONTROL_DESIGN

| (NOT (SIZEOF (QUERY
geometric_set.elements

TYPEOF (elem)) ) | (NOT

)} 0)yy »

crv))

wrd :
'CONFIG_CONTROL_DESIGN

| (NOT (SIZEOF (QUERY
geometric_set.elements

TYPEOF (elem)) )P (NOT

)) 0N 1))

pnts))

wrb:
"CONFIG. CONTROL_DESIGN

| (NOT) (SIZEOF (QUERY
geometric_set.elements

TYPEOF (elem)) ) | (NOT
YCONFIG_CONTROL_DESIGN

))

conic.position)))

wrée
'CONFIG_CONTROL_DESIGN

| (NOT (SIZEOF (QUERY
geometric_set.elements

IN TYPEOF (elem)) ) |

> 2)) 1)) 0)) )

0);

(NOT
0);

7

(NOT (SIZEOF (TYPEOF (it)
GEOMETRIC_CURVE_SET',

.AXIS2_PLACEMENT 3D',

MAPPED_ITEM']) 1)) ))
(SIZEOF (TYPEOFAit)
GEOMETRIC_CURVE_SET '
MAPPED_ITEM']) 7))

items |

oY ;
* [

.items |

= >=

= 1);
.GEOMETRIC_CURVEZSET' IN TYPEOF(it)) )
QUERY ( elem <* gcs\

| ('CONEIG~CONTROL_DESIGN.CURVE' IN
valid_gecometrically_bounded_wf_curve (

( crv <*

’

(SIZEOF (QUERY ( gcs <* QUERY N it <* SELF.items ] (

GEOMETRIC_CURVE_SET' IN TYPEOF(it)) )
( pnts <* QUERY ( elem <* gcs\
| ('CONFIG_CONTROL_DESIGN.POINT' IN

valid_geometrically bounded_wf_point(

0):
(SIZEOF (QUERY (\.gcs <* QUERY ( it <* SELF.items | (

.GEOMETRIC_CURVE_SET'
QUERY ( gcs\
| ("CONFIG_CONTROL_DESIGN.CONIC'
(
.AXTIS2_PLACEMENT_3D'
oYy » 0);

IN TYPEOF(it)) )
( cnc <* elem <*

IN

IN TYPEOF (cnc\

(SIZEOF (QUERY ( gcs <* QUERY ( it <* SELF.items | (

.GEOMETRIC_CURVE_SET' IN TYPEOF(it)) )
( pline <* QUERY ( elem <* gcs\

| ('CONFIG_CONTROL_DESIGN.POLYLINE'
(SIZEOF (pline\polyline.points)

wr7:
'CONFIG_CONTROL_DESIGN

(('CONFIG_CONTROL_DESIGN.'

(SIZEOF (QUERY ( mi <* QUERY ( it <* SELF.items | ({

.MAPPED_ITEM' IN TYPEOF(it)) ) | (NOT

+
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'GEOMETRICALLY_BOUNDED_WIREFRAME_ SHAPE_REPRESENTATION') IN
TYPEOF (mi\mapped_item.mapping_ source.mapped_representation)
)y y) = 0);

END_ENTITY; -- geometrically bounded_wireframe_shape_representation

ENTITY global_uncertainty_assigned_context
SUBTYPE OF (representation_context);
uncertainty : SET [1:?] OF uncertainty measure_with_unit;

END_ENTITY; -- global_uncertainty_assigned_context

ENTITY global_unit_assigned_context
SUBTYPE OF (representation_context);
units : SET [1:?] OF unit;
END_ENTITY; -- global_unit_assigned_context

ENTITY hyperbola
SUBTYPE OF (conic);
semi_axis : positive_length_measure;
semi_imag_axis : positive_length_measune);
END_ENTITY; -- hyperbola

ENTITY intersection_curve
SUBTYPE OF (surface_curve);

WHERE
wrl: (SIZEOF (SELF\surfaceacurve.assoclated_geometry) = 2);
wr2: {(associated_surface(SELF\surface_curve.assoclated_geometry[1l])
<> associatied_surface(SELF\surface_curve.assocliated_geometry
[21));
END_ENTITY; -~ 1lntérsection_curve

ENTITY item_défined_transformation;

name : label;

description : text;

trénsform_item_1 : representation_item;

transform_item_2 : representation_item;
END~ENTITY; -- item_defined_transformation

ENTITY length_measure_with_unit
SUBTYPE OF (measure_with_unit);

WHERE
wrl: ('CONFIG_CONTROL_DESIGN.LENGTH_UNIT' IN TYPEOF (SELF\

308



https://standardsiso.com/api/?name=844469a3070412354d06be0a9b83e20a

©ISO I1SO 10303-203:1994/Amd.1:2000(E)

measure_with_unit.unit_component)) ;
END_ENTITY; ~-- length_measure_with_unit

ENTITY length_unit

SUBTYPE OF (named_unit);

WHERE

wrl: ((SELF\named_unit.dimensions.length_exponent = 1) AND (SELF\
named_unit.dimensions.mass_exponent = 0) AND (SELF\
named_unit.dimensions.time_exponent = 0) AND (SELF\
named_unit.dimensions.electric_current_exponent = )\ AND (
SELF\named_unit.dimensions.
thermodynamic_temperature_exponent = 0) AND (SELF\named_unit
.dimensions.amount_of_substance_exponent = ,0)YAND (SELF\
named_unit.dimensions.luminous_intensity_exponent = 0));

END_ENTITY; -- length_unit

ENTITY line
SUBTYPE OF (curve);

pnt : cartesian_point;
dir : vector;
WHERE
wrl: (dir.dim = pnt.dim);
END_ENTITY; -- line

ENTITY local_time;
hour_component : houxrlin_day;
minute_component : OPPIONAL minute_in_hour;

second_component. { ;JOPTIONAL second_in_minute;

zone : coordinated_universal_ time_offset;
WHERE
wrl: valid_time (SELF) ;
END_ENTITY; -~ local_time

ENTITYCL:O00p
SUPERTYPE OF (ONEOF (vertex_loop,edge_loop,poly loop))
SUBTYPE OF (topological_representation_item);
END_ENTITY; -- loop

ENTITY lot_effectivity

SUBTYPE OF (effectivity);

effectivity_lot_id : identifier;
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effectivity_lot_size : measure_with_unit;
END_ENTITY; -- lot_effectivity

ENTITY manifold_solid_brep

SUBTYPE OF (solid_model);
outer : closed_shell;
END_ENTITY; -- manifold_solid_brep

ENTITY manifold_surface_shape_representation
SUBTYPE OF (shape_representation);
WHERE
wrl : (SIZEOF(QUERY {( it <* SELF.items l (NOT (SIZEOF ([
'CONFIG_CONTROL_DESIGN.SHELL_BASED_ SURFACE.MODEL',
'CONFIG_CONTROL_DESIGN.MAPPED_ITEM',
'CONFIG_CONTROL_DESIGN.AXIS2_ PLACEMENTL3D'] * TYPEOF (it)) =
1)) )y = 0);
wr2 : (SIZEOF(QUERY ( it <* SELF.items | (SIZEOF ([
"CONFIG_CONTROL_DESIGN.SHELL_BASED_ SURFACE_MODEL',
"CONFIG_CONTROL_DESIGN.MAPPEDOITEM'] * TYPEOF(it)) = 1) }))
> 0);
wr3 : (SIZEOF(QUERY ( mi <* QUERY{ it <* SELF.items { (
'"CONFIG_CONTROL_DESIGNWMAPPED_ITEM' IN TYPEOF(it)) ) | (
NOT (('CONFIG_CONTROL_DESIGN. '+
'MANIFOLD_SURFACE_'SHAPE_REPRESENTATION'
IN TYPEOF (mi\mapped_item.mapping_source.
mapped_representation)) AND (SIZEOF (QUERY ( mr_it <* mi\
mapped_iteém/mapping_source.mapped_representation.items | (
'CONFIG(@ONTROL_DESIGN.SHELL_BASED_SURFACE_MODEL' IN
TYPEOF mr_it)) )) > 0))) )) = 0);
wrd : (SIZECE(QUERY ( sbsm <* QUERY ( it <* SELF.items | (
"CONFIG_CONTROL_DESIGN.SHELL_BASED_SURFACE_MODEL' IN
TYPEOF (it)) ) | (NOT (SIZEOF(QUERY ( sh <* sbsm\
shell_based_surface_model.sbsm_boundary | (NOT (SIZEOF ([
'CONFIG_CONTROL_DESIGN.OPEN_SHELL',
'CONFIG_CONTROL_DESIGN.ORIENTED CLOSED_SHELL',
'CONFIG_CONTROL_DESIGN.CLOSED_SHELL'] * TYPEOF(sh)) = 1))
)y = 0)) )) = 0);
wr5 : (SIZEOF(QUERY ( sbsm <* QUERY ( it <* SELF.items | {
'CONFIG_CONTROL_DESIGN.SHELL_BASED_SURFACE_MODEL' IN

TYPEOF (it)) ) | (NOT (SIZEOQF (QUERY ( cfs <* sbsm\
shell_based_surface_model.sbsm_boundary | (NOT (SIZEOF (
QUERY ( fa <* cfs\connected_face_set.cfs_faces | (NOT (
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SIZEOF ([ 'CONFIG_CONTROL_DESIGN.FACE_SURFACE',

'"CONFIG_CONTROL_DESIGN.ORIENTED_FACE'] * TYPEOF(fa)) = 1))
Yy = 0)) )) =0)) )) = 0);

wré6 : {(SIZEOF (QUERY ( sbsm <* QUERY ( it <* SELF.items ! (
'CONFIG_CONTROL_DESIGN.SHELL_BASED_SURFACE_MODEL' IN
TYPEQOF {it)) ) ! (NOT (SIZEOF (QUERY ( cfs <* sgbsm\
shell_based_surface_model.sbsm_boundary | (NOT (SIZEOF(
QUERY ( f_sf <* QUERY ( fa <* cfs\connected_face_set.
cfs_faces | ('CONFIG_CONTROL_DESIGN.FACE_SURFACE' IN
TYPEOF (fa)) ) | (NOT (({

'CONFIG_CONTROL_DESIGN.ADVANCED_ FACE' IN TYPEOF(fYsf)) OR (
SIZEOF ([ 'CONFIG_CONTROL_DESIGN.B_SPLINE_SURFACE",
'CONFIG_CONTROL_DESIGN.ELEMENTARY_SURFACE',
'CONFIG_CONTROL_DESIGN.OFFSET_SURFACE',
"CONFIG_CONTROL_DESIGN.SURFACE_REPLICA},
"CONFIG_CONTROL_DESIGN.SWEPT_SURFACE!Y * TYPEOF (f_sf\
face_surface.face_geometry)) = 1)1)))) 0)) )Y) = 0})) )) =
0);

wr7 : (SIZEOF (QUERY ( sbsm <* QUERY ( i€)<* SELF.items | (
'CONFIG_CONTROL_DESIGN.SHEBD, BASED_SURFACE_MODEL' IN
TYPEOF (it)) ) | (NOT (SIZEOF(QUERY ( cfs <* sbsm\
shell_based_surface_model.sbsm_boundary | (NOT

SIZEOF (

(
| (NOT ((
"CONFIG_CONTROL_DESIGN.ADVANCED_FACE' IN TYPEOF(fa)) OR
)

msf_surface_check(fa\face_surface.face_geometry))) ))
=0)) )}y =0 )) = 0);

wr8 : (SIZEOF (QUERY sbsm <* QUERY ( it <* SELF.items | ({
'"CONFIG (CONTROL_DESIGN.SHELL_BASED_SURFACE_MODEL' IN
TYPEOE fit)) ) | (NOT (SIZEOF (QUERY ( cfs <* sbsm\
shéll_based_surface_model.sbsm _boundary | (NOT (SIZEOF({

QUERY ( fa <* cfs\connected_face_set.cfs_faces

QUERY ( fa <* cfs\connected_face_set.cfs_faces | (NOT (({
"CONFIG_CONTROL_DESIGN.ADVANCED_FACE' IN TYPEOF(fa)) OR (
SIZEOF (QUERY ( bnds <* fa.bounds | (NOT (SIZEOF (][
"CONFIG_CONTROL_DESIGN.EDGE_LOOP',

'CONFIG_CONTROL_DESIGN.VERTEX_LOOP'] * TYPEOF (bnds.bound))

= 1)) )y =0))) )y =20)) 1)) =20)) )) =0);

wr9 : (SIZEOF(QUERY ( sbsm <* QUERY ( it <* SELF.items | ({
'"CONFIG_CONTROL_DESIGN.SHELL_BASED_SURFACE_MODEL' IN
TYPEOF (it)) ) | (NOT (SIZEOF(QUERY ( cfs <* sbsm\
shell_based_surface_model.sbsm_boundary | (NOT (SIZEOF(
QUERY ( fa <* cfs\connected_face_set.cfs_faces | (NOT ((

'CONFIG_CONTROL_DESIGN.ADVANCED_FACE' IN TYPEOF(fa)) OR (
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SIZEOF (QUERY ( elp_fbnds <* QUERY ( bnds <* fa.bounds | (
"CONFIG_CONTROL_DESIGN.EDGE_LOOP' IN TYPEOF (bnds.bound)) )

{ (NOT (SIZEOF(QUERY {( oe <* elp_fbnds\path.edge_list l (
NOT ('CONFIG_CONTROL_DESIGN.EDGE_CURVE' IN TYPEOF (oce.

edge_element))))) = 0)))) =0))))) = 0)) }) =0)) )) = 0);
wrl0: (SIZEOF (QUERY ( sbsm <* QUERY ( it <* SELF.items } (
'CONFIG_CONTROL_DESIGN.SHELL_BASED_ SURFACE_MODEL' IN

TYPEOF (it)) ) | (NOT (SIZEOF (QUERY ( cfs <* sbsm\
shell_based_surface_model.sbsm_boundary | (NOT (SIZEQF(
QUERY ( fa <* cfs\connected_face_set.cfs_faces | (NOT  ( (

"CONFIG_CONTROL_DESIGN.ADVANCED_FACE' IN TYPEOEK{fa)) OR (
SIZEOF (QUERY { elp_fbnds <* QUERY ( bnds <* .fa.bounds [ (
"CONFIG_CONTROL_DESIGN.EDGE_LOOP' IN TYPEOR(bnds.bound)) )
{ (NOT (SIZEOF (QUERY ( oe_cv <* QUERY (L6e <* elp_fbnds\
path.edge_list | ('CONFIG_CONTROL_DESTGN.EDGE_CURVE' IN
TYPEOF (0e.edge_element)) ) | (NOT (SIZEOF ([
'"CONFIG_CONTROL_DESIGN.B_SPLINE_CURVE',
'"CONFIG_CONTROL_DESIGN.CONIC',
'CONFIG_CONTROL_DESIGN.CURVE(REPLICA',
'CONFIG_CONTROL_DESIGN.LINEV ,
'CONFIG_CONTROL_DESIGN.OFFSET_CURVE_3D',
'CONFIG_CONTROL_DESIGN.PCURVE'",
'CONFIG_CONTROL_DESIGN.POLYLINE',
"CONFIG_CONTROL_DESIGN.SURFACE_CURVE'] * TYPEOF (oce_cv.
edge_element\edge_curve.edge_geometry)) = 1)) )) = 0)) )) =
0))) )y =0 ) = 0)) )) = 0);
wrll: (SIZEOF (QUERY\{“"sbsm <* QUERY ( it <* SELF.items } (
'CONFIG(CONTROL_DESIGN.SHELL_BASED_SURFACE_MODEL' IN

TYPEQFEN1it)) ) | (NOT (SIZEOF(QUERY ( cfs <* sbsm\
sHell_based_surface_model.sbsm_boundary | (NOT (SIZEOF(
QUERY ( fa <* cfs\connected_face_set.cfs_faces | (NOT ((

"CONFIG_CONTROL_DESIGN.ADVANCED_FACE' IN TYPEOF(fa)) OR (

SIZEOF (QUERY ( elp_fbnds <* QUERY ( bnds <* fa.bounds | (
'"CONFIG_CONTROL_DESIGN.EDGE_LOQOP' IN TYPEOF (bnds.bound)) )
| (NOT (SIZEOF (QUERY ( oe <* elp_fbnds\path.edge_list | ({

NOT msf_curve_check(oe.edge_element\edge_curve.

edge_geometry)) }) = 0})) )) = 0))) ))

=0)) )) =0)) )) = 0);

wrl2: (SIZEOF(QUERY ( sbsm <* QUERY ( it <* SELF.items | (

'CONFIG_CONTROL_DESIGN.SHELL_BASED_SURFACE_MODEL' IN
TYPEOF (it)) ) | (NOT (SIZEOF (QUERY ( cfs <* sbhsm\
shell_based_surface_model.sbsm_boundary | (NOT (SIZEOF{
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QUERY ( fa <* cfs\connected_face_set.cfs_faces | (NOT ({(

"CONFIG_CONTROL_DESIGN.ADVANCED_FACE' IN TYPEQOF (fa)) OR (
SIZEOF (QUERY ( elp_fbnds <* QUERY ( bnds <* fa.bounds | (
"CONFIG_CONTROL_DESIGN.EDGE_LOOP' IN TYPEOF (bnds.bound)) )

| (NOT (SIZEOF(QUERY ( oe <* elp_fbnds\path.edge_list | (
NOT (('CONFIG_CONTROL_DESIGN.VERTEX_POINT' IN TYPEOF (oce.
edge_element.edge_start)) AND (
'CONFIG_CONTROL_DESIGN.VERTEX_POINT' IN TYPEOF (oe.
edge_element.edge_end)))) )) = 0)) )) = 0))) )) = Q)J¥XN)) =
0)) )) = 0);

wrl3: (SIZEOF(QUERY { sbsm <* QUERY ( it <* SELF.items | ¢

'CONFIG_CONTROL_DESIGN.SHELL_BASED_SURFACE_MODEL' IN

TYPEOF (1it)) ) | (NOT (SIZEOF{(QUERY ( cfs <X Sbsm\
shell_based_surface_model.sbsm_boundaryn|/ (NOT (SIZEOF(
QUERY ( fa <* cfs\connected_face_set.ofs_faces | (NOT ((

'CONFIG_CONTROL_DESIGN.ADVANCED_FAQE' IN TYPEOF (fa)) OR (
SIZEOF (QUERY ( elp_fbnds <* QUERY Y bnds <* fa.bounds | (
'CONFIG_CONTROL_DESIGN.EDGE_LOOGPY IN TYPEOF (bnds.bound)) )
[ (NOT (SIZEOF(QUERY ( oe <¥)elp_fbnds\path.edge_list | (
NOT ((SIZEOF(['CONFIG_CONTROL_DESIGN.CARTESIAN_POINT',
'"CONFIG_CONTROL_DESIGN.DEGENERATE_PCURVE',
'"CONFIG_CONTROL_DESIGN,POINT_ON_CURVE',
'CONFIG_CONTROL_DESIGN.POINT_ON_SURFACE'] * TYPEOF (oe.
edge_element.edgéistart\vertex_point.vertex_geometry)) = 1)
AND (SIZEOF ([ ! €ONFIG_CONTROL_DESIGN.CARTESIAN_POINT',
'CONFIG_CONTROL_DESIGN.DEGENERATE_PCURVE',
'CONFIG_CONTROL_DESIGN.POINT_ON_CURVE',
'CONFIGCCONTROL_DESIGN.POINT_ON_SURFACE'] * TYPEOF (oe.
edgelelement.edge_end\vertex_point.vertex geometry))
=W )y =0)) )) =0))) )) =0)) 1)) =0)) )) = 0);
wrld: (SIZEOF (QUERY ( sbsm <* QUERY ( it <* SELF.items | (
'CONFIG_CONTROL_DESIGN.SHELL_BASED_SURFACE_MODEL' IN

TYPEOF (it)) ) | (NOT (SIZEOF(QUERY ( cfs <* sbsm\
shell_based_surface_model.sbsm_boundary | (NOT (SIZEOF({
QUERY ( fa <* cfs\connected_face_set.cfs_faces | (NOT ((

'"CONFIG_CONTROL_DESIGN.ADVANCED_FACE' IN TYPEOF(fa)) OR (
SIZEOF (QUERY ( vlp_fbnds <* QUERY ( bnds <* fa.bounds | ({
'CONFIG_CONTROL_DESIGN.VERTEX_LOOP'

IN TYPEOF (bnds.bound)) )

| (NOT ('CONFIG_CONTROL_DESIGN.VERTEX_POINT' IN TYPEOF (
vlp_fbnds\vertex_loop.loop_vertex))) )) = 0))) )) = 0)) ))
=0)) }) = 0);

313



https://standardsiso.com/api/?name=844469a3070412354d06be0a9b83e20a

1SO 10303-203:1994/Amd.1:2000(E) ©ISO

wrl5: (SIZEOF (QUERY ( sbsm <* QUERY ( it <* SELF.items | ({
'CONFIG_CONTROL_DESIGN.SHELL_BASED_SURFACE_MODEL' IN

TYPEOF (it)) ) | (NOT (SIZEOF (QUERY ( cfs <* sbsm\
shell_based_surface_model.sbsm_boundary | (NOT (SIZEOF (
QUERY ( fa <* cfs\connected_face_set.cfs_faces | (NOT ((

'"CONFIG_CONTROL_DESIGN.ADVANCED_FACE' IN TYPEOF (fa)) OR ¢
SIZEOF (QUERY ( vlp_fbnds <* QUERY ( bnds <* fa.bounds | (
'CONFIG_CONTROL_DESIGN.VERTEX_LOOP'
IN TYPEOF (bnds.bound)) )

| (NOT (SIZEOF(['CONFIG_CONTROL_DESIGN.CARTESIAN_POINT',
'CONFIG_CONTROL_DESIGN.DEGENERATE_PCURVE',
'CONFIG_CONTROL_DESIGN.POINT_ON_CURVE',
"CONFIG_CONTROL_DESIGN.POINT_ON_SURFACE'] A\TYPEOF (

vlp_fbnds\vertex_loop.loop_vertex\vertex)pgoint.

vertex_geometry)) = 1)) )) = 0))) }))
=0)) 1)) =20)) )) = 0);
END_ENTITY; -- manifold_surface_shape_representatiion

ENTITY mapped_item
SUBTYPE OF (representation_item);
mapping_source : representation_may;
mapping_target : representation.item;
WHERE
wrl: acyclic_mapped_representation{using_representations (SELF),
[SELF]);
END_ENTITY; -- mapped_item

ENTITY mass_measure_with_unit
SUBTYPE OF (measure_with_unit);

WHERE
wrl: ('CONFIG_CONTROL_DESIGN.MASS_UNIT' IN TYPEOF (SELF\
measure_with_unit.unit_component));
END_ENTITY;~ -- mass_measure_with_unit

ENTIT¥/mass_unit
SUBTYPE OF (named_unit);

WHERE
wrl: ((SELF\named_unit.dimensions.length_exponent = 0) AND (SELF\
named_unit.dimensions.mass_exponent = 1) AND (SELF\
named_unit.dimensions.time_exponent = 0) AND (SELF\
named_unit.dimensions.electric_current_exponent = 0) AND (

SELF\named_unit.dimensions.
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thermodynamic_temperature_exponent = 0) AND (SELF\named_unit

.dimensions.amount_of_substance_exponent = 0) AND (SELF\

named_unit.dimensions.luminous_intensity_ exponent = 0));
END_ENTITY; -- mass_unit

ENTITY measure_with_unit
SUPERTYPE OF (ONEOF (length_measure_with_unit,mass_measure_with_unit,
plane_angle_measure_with_unit,solid_angle_measure_with_unit,
area_measure_with_unit,volume_measure_with_unit));
value_component : measure_value;
unit_component : unit;
WHERE
wrl: valid_units(SELF) ;
END_ENTITY; -- measure_with_unit

ENTITY mechanical_context
SUBTYPE OF (product_context);

WHERE
wrl: (SELF.discipline_type = 'mechanicady)");
END_ENTITY; -- mechanical_context

ENTITY named_unit
SUPERTYPE OF (ONEOF (si_unit,conversion_based_unit,
context_dependent_unit) ANDOR ONEOF (length_unit,mass_unit,
plane_angle_unit,solidsangle_unit,area_unit,volume_unit));
dimensions : dimensional’exponents;
END_ENTITY; -- named_unit

ENTITY next_assembly)usage_occurrence
SUBTYPE OF (assembly_component_usage) ;

END_ENTITY; -4 next_assembly_usage_occurrence

ENTITY offset_curve_3d
SUBTYPE OF (curve);
basis_curve : curve;
distance : length_measure;
self_intersect : LOGICAL;
ref_direction : direction;
WHERE

wrl: {((basis_curve.dim = 3) AND (ref_direction.dim = 3));
END_ENTITY; -- offset_curve_3d
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ENTITY offset_surface
SUBTYPE OF (surface);

basis_surface

distance

surface;

length_measure;

©ISO

self_intersect

LOGICAL;

END_ENTITY; -- offset_surface

ENTITY open_shell

SUBTYPE OF (connected_face_set);
END_ENTITY; -- open_shell

ENTITY ordinal_date
SUBTYPE OF (date);

day_component
WHERE

day_in_year_number;

wrl: (((NOT leap_year (SELF.year_component)) AND“(1l <= day_component)

AND

year_

(day_component <= 365)) OR (leap)year (SELF.

<= 366)));
END_ENTITY; -- ordinal_date

ENTITY organization;

id OPTIONAL identifier;
name label;
description text;

END_ENTITY; -- organization

ENTITY organization_relationship;

name label;
description text;
relating_organization organization;
related_organization organization;
END_ENTITY~-- organization_relationship

ENTIBY /organizational_address
SUBTYPE OF (address);

organizations SET [1:?] OF organization;
description text;
END_ENTITY; -- organizational_address

component) AND (1 <= day_cpmpenent) AND (day_component

ENTITY organizational_project;

name
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description : text;
responsible_organizations : SET [l:?]) OF organization;
END_ENTITY; -- organizational_project

ENTITY oriented_closed_shell
SUBTYPE OF {(closed_shell);

closed_shell_element : closed_shell;
orientation : BOOLEAN;
DERIVE

SELF\connected_face_set.cfs_faces : SET [1:?] OF face :=
conditional_reverse (SELF.orientation, SELF.
closed_shell_element.cfs_faces);

WHERE
wrl: (NOT ('CONFIG_CONTROL_DESIGN.ORIENTED_CLOSED(SHELL' IN TYPEOF (
SELF.closed_shell_element)));
END_ENTITY; -- oriented_closed_shell

ENTITY oriented_edge
SUBTYPE OF (edge) ;

edge_element : edge;
orientation : BOOLEAN;
DERIVE
SELF\edge.edge_start : vertexy:= boolean_choose(SELF.orientation,
SELF.edge_element.edge_start, SELF.
edge_element.edge_end) ;
SELF\edge.edge_end :~vertex := boolean_choose(SELF.orientation,
SELF.edge_element.edge_end, SELF.
edge_element .edge_start) ;
WHERE

wrl: (NOT ('CGONFIG_CONTROL_DESIGN.ORIENTED_EDGE' IN TYPEOF (SELF.
édge_element)));
END_ENTITY; -+ oriented_edge

ENTITYCoriented_face
SUBTYPE OF (face);

face_element : face;
orientation : BOOLEAN;
DERIVE
SELF\face.bounds : SET [1l:?] OF face_bound := conditional_reverse(
SELF.orientation, SELF.face_element.bounds) ;
WHERE

wrl: (NOT ('CONFIG_CONTROL_DESIGN.ORIENTED_FACE' IN TYPEOF (SELF.
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face_element)));
END_ENTITY; -- oriented_face

ENTITY oriented_open_shell

SUBTYPE OF (open_shell);

open_shell_element : open_shell;
orientation : BOOLEAN;
DERIVE

SELF\connected_face_set.cfs_faces : SET [1:?] OF face :=
conditional reverse (SELF.
orientation, SELF.
open_shell_element.cfs_faces);

WHERE
wrl: (NOT ('CONFIG_CONTROL_DESIGN.ORIENTED_OPEN_SHELL' IN TYPEOF (
SELF.open_shell_element)));
END_ENTITY; -- oriented_open_shell

ENTITY oriented_path
SUBTYPE OF (path);
path_element : path;
orientation : BOOLEAN;
DERIVE
SELF\path.edge_list : LIST [L:?] OF UNIQUE oriented_edge :=
conditional_reverse(SELF.orilentation, SELF.
path_element.edge_list);
WHERE
wrl: (NOT ('CONFIG_GONTROL_DESIGN.ORIENTED_PATH' IN TYPEOF (SELF.
path_element)));
END_ENTITY; -- oriented_path

ENTITY outer_boundary_curve
SUBTYPE OF./(boundary_curve);
END_ENTITY+y -- outer_boundary_curve

ENTETY parabola
SUBTYPE OF (conic);

focal_dist : length_measure;
WHERE
wrl: (focal_dist <> 0);
END_ENTITY; -- parabola
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ENTITY parametric_representation_context

SUBTYPE OF
END_ENTITY;

(representation_context);

-- parametric_representation_context

ENTITY path

SUPERTYPE OF

(ONEOF (edge_loop,oriented_path))

SUBTYPE OF (topological_representation_item) ;
edge_list LIST [1:?] OF UNIQUE oriented_edge;
WHERE
wrl: path head to_tail (SELF);

END_ENTITY;

ENTITY pcurv
SUBTYPE OF
basis_su
referenc
WHERE
wrl: (SI

wr2:

wr3:

END_ENTITY;

('CONFIG_CONTROL_DESIGN.CURVE'

-- path

e
(curve) ;

rface surface;

e_to_curve definitional_representathion;

ZEOF (reference_to_curvelrepresentation.items) = 1);

IN (DYPEOF (reference_to_curve\

representation.items[1]));

(reference_to_curve\representation.items[1]\

[
geometric_representation item.dim = 2);

-- pcurve

ENTITY person;

id

last_name
first_name
middle_names
prefix_titles
suffix_titles

UNIQUE
url
WHERE

identifier;
OPTIONAL label;
QPTIONAL label;
OPTIONAL LIST
OPTIONAL LIST
OPTIONAL LIST

OF label;
OF label;
OF label;

[1:7]
[1:
[1:7]

?]

i+d;

OR EXISTS(first_name));

wrl: (EXISTS(last_name)

END-ENTITY; -- person

ENTITY person_and_organization;

the_person

person;

the_organization
END_ENTITY;

organization;

-- person_and_organization
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ENTITY person_and_organization_assignment
ABSTRACT SUPERTYPE;
assigned_person_and_organization : person_and_oxrganization;

role : person_and_organization_role;

END_ENTITY; -- person_and_organization_assignment

ENTITY person_and_organization_role;
name : label;

END_ENTITY; -- person_and_organization_role

ENTITY personal_address
SUBTYPE OF (address);
people : SET [1l:?] OF person;
description : text;
END_ENTITY; -- personal_address

ENTITY placement
SUPERTYPE OF (ONEOF (axisl_placement,axis2i\placement_2d,
axis2_placement_3d))
SUBTYPE OF (geometric_representation_satem) ;
location : cartesian_point;
END_ENTITY; -- placement

ENTITY plane
SUBTYPE OF {(elementary_surface);
END_ENTITY; -- plane

ENTITY plane_angle_me@sure_with_unit
SUBTYPE OF (measure_with_unit);

WHERE
wrl: ('CONFIG_CONTROL_DESIGN.PLANE_ANGLE_UNIT' IN TYPEOF (SELF\
measure_with_unit.unit_component));
END_ENTLTYy -- plane_angle_measure_with unit

ENTETY plane_angle_unit
SUBTYPE OF (named_unit);
WHERE
wrl: {((SELF\named_unit.dimensions.length_exponent = 0) AND (SELF\
0) AND (SELF\

named_unit.dimensions.mass_exponent

0) AND (SELF\

named_unit.dimensions.electric_current_exponent = 0) AND (

named_unit.dimensions.time_exponent

SELF\named_unit.dimensions.
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thermodynamic_temperature_exponent = 0) AND (SELF\named_unit

.dimensions.amount_of_substance_exponent = 0) AND (SELF\
named_unit.dimensions.luminous_intensity_exponent = 0));
END_ENTITY; -- plane_angle_unit

ENTITY point
SUPERTYPE OF (ONEOF {(cartesian_point,point_on_curve,point_on_surface,
point_replica,degenerate_pcurve))
SUBTYPE OF (geometric_representation_item);
END_ENTITY; -- point

ENTITY point_on_curve
SUBTYPE OF (point);
basis_curve : curve;
point_parameter : parameter_value;

END_ENTITY; -- point_on_curve

ENTITY point_on_surface
SUBTYPE OF (point);
basis_surface : surface;
poilnt_parameter_u : parameter_value;
point_parameter_v : parameter_value;

END_ENTITY; -- point_on_surface

ENTITY point_replica
SUBTYPE OF (point);

parent_pt : point;
transformation :.cartesian_transformation_operator;
WHERE
wrl: (transfermation.dim = parent_pt.dim);
wr2: acyclic: point_replica (SELF,parent_pt);
END_ENTITY; -7 point_replica

ENTITY(poly_ loop
SUBTYPE OF (loop, geometric_representation_item);
polygon : LIST [3:?] OF UNIQUE cartesian_point;

END_ENTITY; -- poly_loop

ENTITY polyline

SUBTYPE OF (bounded_curve);
points : LIST [2:?] OF cartesian_point;
END_ENTITY; -- polyline
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ENTITY product;

id : identifier;
name : label;
description : text;
frame_of_reference : SET [1:?] OF product_context;
UNIQUE
url : id;
END_ENTITY; -- product

ENTITY product_category;

name : label;
description : OPTIONAL text;
END_ENTITY; -- product_category

ENTITY product_category_relationship;

name : label;
description : text;
category : product_category;

sub_category : product_category;
WHERE
wrl: acyclic_product_category_relationship(SELF, [SELF.sub_category]l);
END_ENTITY; -- product_category_relationship

ENTITY product_concept;

id : ildentifdier;
name : labels
description 1 texty

market_context :.product_concept_context;
UNIQUE
url : 1id;
END_ENTITY; -£ product_concept

ENTITY product_concept_context
SUBTYRE OF (application_context_element);
market_segment_type : label;
END~ENTITY; -- product_concept_context

ENTITY product_context
SUBTYPE OF (application_context_element);

discipline_type : label;
END_ENTITY; -- product_context
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ENTITY product_definition;

id : identifier;
description : text;
formation : product_definition_formation;

frame_of_reference : product_definition_context;
END_ENTITY; -- product_definition

ENTITY product_definition_context
SUBTYPE OF (application_context_element);
life_cycle_stage : label;
END_ENTITY; -- product_definition_context

ENTITY product_definition_effectivity
SUBTYPE OF (effectivity);

usage : product_definition_relationship;

UNIQUE
url : usage, 1id;
END_ENTITY; -- product_definition_effectivity

ENTITY product_definition_formation;

id : ldentifier;
description : text;
of_product : product;
UNIQUE
url : id, of_product;
END_ENTITY; -- product_definition_formation

ENTITY product_definition_formation_with_specified_source
SUBTYPE OF (product_definition_formation);
make_or_buy. % source;

END_ENTITY; -4 product_definition_formation_with_specified_source

ENTITY product_definition_relationship;

id : identifier;
name : label;
description : text;

relating_product_definition : product_definition;
related_product_definition : product_definition;
END_ENTITY; -- product_definition_relationship

ENTITY product_definition_shape
SUBTYPE OF (property_definition);
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UNIQUE
url : definition;
WHERE
wrl: (NOT ('CONFIG_CONTROL_DESIGN.SHAPE_DEFINITION' IN TYPEOF (SELF\

property definition.definition)));
END_ENTITY; -- product_definition_shape

ENTITY product_definition_usage
SUPERTYPE OF (assembly_component_usage)
SUBTYPE OF (product_definition_relationship);
UNIQUE
url : id, relating_product_definition, related_product_definition;
WHERE
wrl: acyclic_product_definition_relationship(SELF ~[SELF\
product_definition_relationship.relatedi\product_definition],
'CONFIG_CONTROL_DESIGN.PRODUCT_DEFINITION_USAGE') ;
END_ENTITY; -- product_definition_usage

ENTITY product_definition_with_associated_documents
SUBTYPE OF {product_definition);
documentation_ids : SET [1:?] OF document;

END_ENTITY; -- product_definition_with_associated_documents

ENTITY product_related_productxcategory
SUBTYPE OF (product_category):
products : SET [1l:?] OE‘product;
END_ENTITY; -- product_xelated_product_category

ENTITY promissory_Usage_occurrence
SUBTYPE OF (assembly_component_usage) ;

END_ENTITY; -F\promissory_usage_occurrence

ENTITY property definition;

name : label;

description : text;

definition : characterized_definition;
END_ENTITY; -- property_definition

ENTITY property definition_representation;

definition : property_definition;
used_representation : representation;
END_ENTITY; -- property definition_representation
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ENTITY quantified_assembly_component_usage
SUBTYPE OF (assembly component_usage) ;
quantity : measure_with_unit;

END_ENTITY; -- qguantified_assembly_component_usage

ENTITY quasi_uniform_curve
SUBTYPE OF (b_spline_curve);

END_ENTITY; -- quasi_uniform_curve

ENTITY guasi_uniform_surface
SUBTYPE OF (b_spline_surface);

END_ENTITY; -- quasi_uniform_surface

ENTITY rational_b_spline_curve
SUBTYPE OF (b_spline_curve);
weights_data : LIST [2:?] OF REAL;
DERIVE
weights : ARRAY [0O:upper_index_on_control\points] OF REAL :=
list_to_array(weights_data)0,
upper_index_on_controlsgoints) ;
WHERE
wrl: (SIZEOF (weights_data) = SIZEOF(SELF\b_spline_curve.
control_points_list)d;
wr2: curve_welghts_positive{SELF) ;

END_ENTITY; -- rational_b_spdine_curve

ENTITY rational_b_splinelsurface
SUBTYPE OF (b_splinéisurface);
weights_data : \LIST [2:?] OF LIST [2:?] OF REAL;
DERIVE
weights :(ARRAY [0:u_upper] OF ARRAY [0:v_upper] OF REAL :=
make_array_of_array(weights_data, 0,u_upper, 0, v_upper) ;
WHERE
wrls" ( (SIZEOF (weights_data) = SIZEOF(SELF\b_spline_surface.
control_points_list)) AND (SIZEOF (weights_datal[l]) = SIZEOF (
SELF\b_spline_surface.control_points_1list([1])));
wr2: surface_weights_positive(SELF) ;

END_ENTITY; -- rational_b_spline_surface

ENTITY rectangular_composite_surface
SUBTYPE OF (bounded_surface);
segments : LIST [1:?] OF LIST [1l:?] OF surface_patch;
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DERIVE
n_u : INTEGER
n_v : INTEGER
WHERE

SIZEOF (segments) ;
SIZEOF (segments[1l]);

t

wrl: ([] = QUERY ( s <* segments | (n_v <> SIZEOF(s)) ));
wr2: constrailnts_rectangular_composite_surface (SELF) ;

END_ENTITY; -- rectangular_composite_surface

ENTITY rectangular_trimmed_surface
SUBTYPE OF (bounded_surface);

basis_surface : surface;

ul : parameter_value;

u2 : parameter_value;

vl : parameter_value;

v2 : parameter_value;

usense : BOOLEAN;

vsense : BOOLEAN;

WHERE

wrl: {(ul <> u2);

wr2: (vl <> v2);

wr3: {((('CONFIG_CONTROL_DESIGN.ELEMENTARY_SURFACE' IN TYPEOF (
basis_surface)) AND (NOTV ('CONFIG_CONTROL_DESIGN.PLANE' IN
TYPEOF (basis_surfacep))) OR (
'CONFIG_CONTROL_DESIGN.SURFACE_OF_REVOLUTION' IN TYPEOF(
basis_surface) ) OR (usense = (u2 > ul)));

wrd: (('CONFIG_CONTROL-DESIGN.SPHERICAL_SURFACE' IN TYPEOF (
basis_surface)) OR ('CONFIG_CONTROL_DESIGN.TOROIDAL_SURFACE'
IN TYPEQF (basis_surface)) OR (vsense = (v2 > vl1)));

END_ENTITY; -- rectangular_trimmed_surface

ENTITY reparanetrised composite_curve_segment
SUBTYPE OF \{composite_curve_segment) ;

param_rength : parameter_value;

WHERE
wxl: (param_length > 0);
END~ENTITY; -- reparametrised_composite_curve_segment

ENTITY representation;

name : label;

items : SET [1:?] OF representation_item;

context_of_items : representation_context;
END_ENTITY; -- representation
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ENTITY representation_context;

context_identifier : identifier;
context_type : text;
INVERSE
representations_in_context : SET [1l:?] OF representation FOR
context_of_items;
END_ENTITY; -- representation_context

ENTITY representation_item;

name : label;
WHERE
wrl: (SIZEOF (using_representations(SELF)) > 0);
END_ENTITY; -- representation_item

ENTITY representation_map;

mapping_origin : representation_item;
mapped_representation : representation;

INVERSE
map_usage : SET [1l:?] OF mapped_item FOR 'mapping_source;

WHERE
wrl: item_in_context (SELF.mappingierigin, SELF.mapped_representation.

context_of_items) ;

END_ENTITY; -- representation_map

ENTITY representation_relatienship;

name : label;

description : text;

rep_1 : representation;

rep_2 : representation;
END_ENTITY; -- representation_relationship

ENTITY representation_relationship_with transformation

SUBTYPE OF (representation_relationship);

transformation_operator : transformation;
WHERE
wrl: (SELF\representation_relationship.rep_1l.context_of_items :<>:

SELF\representation_relationship.rep_2.context_of_items);

END_ENTITY; -- representation_relationship_with_transformation

ENTITY seam_curve
SUBTYPE OF (surface_curve);
WHERE
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wrl: (SIZEOF(SELF\surface_curve.associated_geometry) = 2);
wr2: (associated_surface(SELF\surface_curve.associated_geometxry[1l])

= associlated_surface(SELF\surface_curve.associated_geometry]|

21))
wr3: ('CONFIG_CONTROL_DESIGN.PCURVE' IN TYPEOF (SELF\surface_curve.
associlated_geometry[1]));
wrd: ('CONFIG_CONTROL_DESIGN.PCURVE' IN TYPEOF (SELF\surface_curve.
associated_geometry([2]));
END_ENTITY; -- seam_curve

ENTITY security_classification;

name : label;

purpose . text;

security_level : security classification_level;
END_ENTITY; -- security_classification

ENTITY security_classification_assignment
ABSTRACT SUPERTYPE;
assigned_security_classification : security_classification;

END_ENTITY; -- security_classification_assignment

ENTITY security classification_levely
name : label;

END_ENTITY; -- security_classification_level

ENTITY serial_numbered_effectivity
SUBTYPE OF (effectivitw);

effectivity_start(id : identifier;
effectivity_end._id : OPTIONAL identifier;
END_ENTITY; -- serial_numbered effectivity

ENTITY shapelaspect;

name : label;
deseription : text;
of/ shape : product_definition_shape;
product_definitional : LOGICAL;
END_ENTITY; -- shape_aspect

ENTITY shape_aspect_relationship;

name : label;
description : text;
relating shape_aspect : shape_aspect;
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related_shape_aspect : shape_aspect;

END_ENTITY; -- shape_aspect_relationship

ENTITY shape_definition_representation

SUBTYPE OF (property_definition_representation);
WHERE
wrl: (('CONFIG_CONTROL_DESIGN.SHAPE_DEFINITION' IN TYPEOF (SELF.
definition.definition)) OR (
'CONFIG_CONTROL_DESIGN.PRODUCT_DEFINITION_SHAPE' IN TYPEOF (
SELF.definition)));
wr2: ('CONFIG_CONTROL_DESIGN.SHAPE_REPRESENTATION' IN TYPEQF(SELF.
used_representation));

END_ENTITY; -- shape_definition_representation

ENTITY shape_representation
SUBTYPE OF (representation);
END_ENTITY; -- shape_representation

ENTITY shape_representation_relationship
SUBTYPE OF (representation_relationshiph;

WHERE
wrl: ('CONFIG_CONTROL_DESIGN.SHARE REPRESENTATION' IN (TYPEOF (SELF\
representation_relationship.rep_1) + TYPEOF (SELF\
representation_relationship.rep_2)));
END_ENTITY; -- shape_representation_relationship

ENTITY shell_based_surface model
SUBTYPE OF (geometric’representation_item);
sbsm_boundary A\ _SET [1:?] OF shell;

WHERE
wrl: constiraints_geometry_shell based _surface_model (SELF) ;
END_ENTITY; =< shell_based_surface_model

ENTITY (sthrell_based_wireframe_model
SUBTYPE OF (geometric_representation_item);
sbwm_boundary : SET [1:?] OF shell;

WHERE
wrl: constraints_geometry_shell_based_wireframe_model (SELF) ;
END_ENTITY; -- shell based_wireframe_model

ENTITY shell_based_wireframe_shape_representation
SUBTYPE OF (shape_representation);
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WHERE

wrl (SIZEOF (QUERY (

it <* SELF.
'CONFIG_CONTROL_DESIGN.
'CONFIG_CONTROL_DESIGN.

©ISO

items | (NOT {SIZEOF ([
SHELL_BASED_WIREFRAME_MODEL',
MAPPED_ITEM',

"CONFIG_CONTROL_DESIGN
0);

) N

wr2 (SIZEOF (QUERY (

>=

1);
wr3

TYPEOF (it))

7

it <* SELF.
'"CONFIG_CONTROL_DESIGN.
'CONFIG_CONTROL_DESIGN.

) | (NOT

.AXIS2_PLACEMENT_3D']

* TYPEOF (it))

items | (SIZEOF([
SHELL_BASED_WIREFRAME_MODEL',
MAPPED_ITEM'] * TYPEOF(it))

) ))

(SIZEOF (QUERY ( sbwm <* QUERY ( it <* SELF.items | (
'CONFIG_CONTROL_DESIGN.SHELL_BASED_ _WIREFRAME_MODEL'
(SIZEOF (QUERY (

IN

ws <*~QUERY ( sb <*

sbwm\shell based_wireframe_model.sbwm_boundary | (

'CONFIG_CONTROL_DESIGN.WIRE_SHELL'
(SIZEOF (QUERY (

wire_shell_e
TYPEOF (wsb) )
edge_list |

TYPEOF (el .edge_element)))
Q)
(SIZEOF (QUERY ( sbwm <* QUERY ( it <* SELF.items | (
'CONFIG_CONTROL_DESZGN.SHELL_BASED_WIREFRAME_MODEL'
(SIZEOF (QUERY (

0)) )y =0

wrd

TYPEOF (it))

xtent |
) | (NOT
(NOT

Yy o))

y | (NeT

eloop <* QUERY
('CONFIG_CONTROL_DESIGN.EDGE_LOOP'
(SIZEOF (QUERY (
('CONFIG_CONTROL_DESIGN.EDGE_CURVE'

IN(TYPEOF (sb)) ) |

( wsb.'<* ws\wire_shell.

(NOT

IN
el <* eloop\path.
IN

N) o)) »

IN

ws <* QUERY ( sb <*

sbwm\shell_based wireframe_model.sbwm_boundary [ (

'CONFIG_CONTROL_DESIGN.WIRE_SHELL'
eloop <* QUERY (
('CONFIG_CONTROL_DESIGN.EDGE_LOOP'
(SIZEOF (QUERY

(SIZEOF (QUERY (

wire_shéll e
TYPEOF (wsb) )

xtent |
)y | (NoT

IN TYPEOF (sb)) ) |

wsb <* ws\wire_shell.

(NOT

IN

( pline_el <*

QUERY ( el <* eloop\path.edge_list | ¢

'CONFIG_CONTROL_DESIGN.POLYLINE'

edge_curve.edge_geometry)) ) |

IN TYPEOF (el.edge_element)\
(NOT (SIZEOF(pline_el.

edge_element\edge_curve.edge_geometry\polyline.points)

>2)) )) =0

wrb

) ))

0))
(SIZEOF (QUERY ( sbwm <* QUERY ( it <* SELF.items | (

)) oY)y ) 0);

'CONFIG_CONTROL_DESIGN.SHELL_BASED_WIREFRAME_MODEL' IN
TYPEOF (it)) ) | (NOT (SIZEOF(QUERY ( ws <* QUERY ( sb <*
sbwm\shell_based_wireframe_model.sbwm_boundary | (
"CONFIG_CONTROL_DESIGN.WIRE_SHELL' IN TYPEOF(sb)) ) | (NOT
(SIZEOF (QUERY ( eloop <* QUERY ( wsb <* ws\wire_shell.
wire_shell_extent I ('CONFIG_CONTROL_DESIGN.EDGE_LOOP' IN

TYPEOF (wsb) )
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edge_list | (NOT valid_wireframe_edge_curve(el.edge_element
\edge_curve.edge_geometry)) )) = 0)) )) = 0)) ))y = 0)) )) =
0);

wr6 : (SIZEOF (QUERY ( sbwm <* QUERY ( it <* SELF.items | {
'CONFIG_CONTROL_DESIGN.SHELL_BASED WIREFRAME_ MODEL' IN
TYPEOF (it)) ) [ (NOT (SIZEOF(QUERY ( ws <* QUERY ( sb <*
sbwm\shell_based_wireframe_model.sbwm_boundary | (
"CONFIG_CONTROL_DESIGN.WIRE_SHELL' IN TYPEOF(sb)) ) * (NOT
(SIZEOF (QUERY ( eloop <* QUERY ( wsb <* ws\wire_shelll
wire_shell_ extent | ('CONFIG_CONTROL_DESIGN.EDGE_INQOP' IN
TYPEOF (wsb)) ) | (NOT (SIZEOF(QUERY ( el <* eloopipath.
edge_list | (NOT (('CONFIG_CONTROL_DESIGN.VERTEX_ POINT' IN

TYPEOF (el .edge_element.edge_start)) AND (
'CONFIG_CONTROL_DESIGN.VERTEX_POINT' IN (TYPEOF (el.

edge_element.edge_end)))) )) = 0)) ))
=0)) )) =20)) )) = 0);

wr7 : (SIZEOF (QUERY ( sbwm <* QUERY ( it <*( SELF.items | (
'CONFIG_CONTROL_DESIGN.SHELL_BASED WIREFRAME_MODEL' IN
TYPEOF (it)) ) | (NOT (SIZEOF (QUERY ( ws <* QUERY {( sb <*
sbwm\shell_based_wireframenmodel.sbwm_boundary | (
'CONFIG_CONTROL_DESIGN.WIRE_SHELL' IN TYPEOF(sb)) ) | (NOT
(SIZEOF (QUERY ( eloop.<* QUERY ( wsb <* ws\wire_shell.
wire_shell_extent | ('CONFIG_CONTROL_DESIGN.EDGE_LOOP' IN
TYPEOF (wsb)) ) | “NOT (SIZEOF(QUERY ( el <* eloop\path.
edge_list } (NOT (valid_wireframe_vertex_point(el.

edge_elementtedge_start\vertex_point.vertex_geometry) AND

valid_wireframe_vertex_point(el.edge_element.edge_end\

vertex.point.vertex_geometry))) )) = 0)) ))
= 0)N)) = 0)) )y = 0);

wr8 : (SIZEOR(QUERY ( sbwm <* QUERY ( it <* SELF.items | (
'CONFIG_CONTROL_DESIGN.SHELL_BASED_WIREFRAME_MODEL' IN
TYPEOF (it)) ) | (NOT (SIZEOF (QUERY ( ws <* QUERY ( sb <«<*
sbwm\shell_based_wireframe_model.sbwm_boundary | (
'CONFIG_CONTROL_DESIGN.WIRE_SHELL' IN TYPEOF(sb)) ) ! (NOT
(SIZEOF (QUERY ( vloop <* QUERY ( wsb <* ws\wire_shell.
wire_shell_ extent | ("CONFIG_CONTROL_DESIGN.VERTEX_LOOP' IN
TYPEOF (wsb)) ) | (NOT {
'CONFIG_CONTROL_DESIGN.VERTEX_POINT' IN TYPEOF (vlioop\
vertex_loop.loop_vertex))) )) = 0)) )) = 0)) )) = 0);

wr9 : (SIZEOF (QUERY ( sbwm <* QUERY ( it <* SELF.items | (
'CONFIG_CONTROL_DESIGN.SHELL_BASED_WIREFRAME_MODEL' IN
TYPEOF (it)) ) | (NOT (SIZEOF(QUERY ( ws <* QUERY ( sb <*
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sbwm\shell_based_wireframe_model.sbwm_boundary | (
'"CONFIG_CONTROL_DESIGN.WIRE_SHELL' IN TYPEOF (sb)) ) | (NOT
(SIZEOF (QUERY ( vloop <* QUERY ( wsb <* ws\wire_shell.
wire_shell_ extent | ('CONFIG_CONTROL_DESIGN.VERTEX_LOOP' 1IN

TYPEOF (wsb)) ) | (NOT valid_wireframe_vertex_point{vloop\
vertex_loop.loop_vertex\vertex_point.vertex_geometry)) )) =
0)Y) )y =0)) )y = 0);

wrl0: (SIZEOF(QUERY ( sbwm <* QUERY ( it <* SELF.items | (
'CONFIG_CONTROL_DESIGN.SHELL_BASED_WIREFRAME_MODEL' TN
TYPEOF (it)) ) | (NOT (SIZEOF (QUERY ( vs <* QUERY ({.sb <*
sbwm\shell_based_wireframe_model. sbwm_boundary | {
'CONFIG_CONTROL_DESIGN.VERTEX_SHELL' IN TYPEQF (sb)) ) | (
NOT ('CONFIG_CONTROL_DESIGN.VERTEX_ POINT' AN)TYPEOF (vs\
vertex_shell.vertex_shell_extent.loop_ventex))) )) = 0)) ))
= 0);

wrll: (SIZEOF (QUERY ( sbwm <* QUERY ( it <* SELF.items } (
'"CONFIG_CONTROL_DESIGN.SHELL_BASED JWIREFRAME_MODEL' IN
TYPEOF (it)) ) | (NOT (SIZEOF (QUERY ( vs <* QUERY ( sb <*
sbwm\shell_based_wireframe_model.sbwm_boundary | (
'CONFIG_CONTROL_DESIGN.VERTEX_SHELL' IN TYPEOF(sb)) ) | (
NOT valid_wireframe_vertex_point (vs\vertex_shell.
vertex_shell_extent.loep_vertex\vertex_point.
vertex_geometry)) )@, = 0)) )) = 0);

wrl2: (SIZEOF(QUERY ( mi <*\QUERY ( it <* SELF.items | (
'CONFIG_CONTROLDESIGN.MAPPED_ITEM' IN TYPEOF (it)) ) | (
NOT (('CONFIGACONTROL_DESIGN.' +
'SHELL_BASED_WIREFRAME_SHAPE_REPRESENTATION') IN TYPEOF (mi\

mapped.item.mapping_source.mapped_representation))) ))

= 0);
wrl3: (SELF.context_of_items\geometric_representation_context.
copordinate_space_dimension = 3);
END_ENTITY; %~ shell _based_wireframe_shape_representation

ENTITYCsI unit
SUBTYPE OF (named_unit);
prefix : OPTIONAL si_prefix;

name : si_unit_name;
DERIVE
SELF\named_unit.dimensions : dimensional_exponents :=
dimensions_for_si_unit (SELF.name) ;
END_ENTITY; -- si_unit
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ENTITY solid_angle_measure_with_unit
SUBTYPE OF (measure_with_unit);

WHERE
wrl: ('CONFIG_CONTROL_DESIGN.SOLID_ANGLE_UNIT' IN TYPEOF (SELF\
measure_with_unit.unit_component));
END_ENTITY; -- solid_angle_measure_with_unit

ENTITY solid_angle_unit
SUBTYPE OF (named_unit);

WHERE
wrl: ((SELF\named_unit.dimensions.length_exponent = 0) AND){SELF\
named_unit.dimensions.mass_exponent = 0) AND [(SEDF\
named_unit.dimensions.time_exponent = 0) ANB\)OSELF\
named_unit.dimensions.electric_current_expehent = 0) AND (
SELF\named_unit.dimensions.
thermodynamic_temperature_exponent = N AND (SELF\named_unit
.dimensions.amount_of_substance_exponent = 0) AND (SELF\
named_unit.dimensions.luminous_inténsity_exponent = 0));
END_ENTITY; -- solid_angle_unit
ENTITY solid_model
SUPERTYPE OF (manifold_solid_bren)
SUBTYPE OF (geometric_representation_item);
END_ENTITY; -- solid_model
ENTITY specified_higher_usage_occurrence
SUBTYPE OF (assembly_component_usage) ;
upper_usage : asse€mbly component_usage;
next_usage : next_assembly usage_occurrence;
UNIQUE
url : upper)usage, next_usage;
WHERE
wrl: (ASELF :<>: upper_usage);
wr2an{SELF\product_definition_relationship.
relating_product_definition :=: upper_usage.
relating product_definition);
wr3: (SELF\product_definition_relationship.
related_product_definition :=: next_usage.
related_product_definition);
wrd: (upper_usage.related_product_definition :=: next_usage.

relating product_definition);

wr5: (NOT ('CONFIG_CONTROL_DESIGN.PROMISSORY_USAGE_OCCURRENCE' IN
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TYPEOF (upper_usage))) ;
END_ENTITY; -- specified_higher_usage_occurrence

ENTITY spherical_surface

SUBTYPE OF (elementary_surface);
radius : positive_length_measure;
END_ENTITY; -- spherical_surface

ENTITY start_reqgquest
SUBTYPE OF (action_request_assignment);
items : SET [1:?] OF start_request_item;
END_ENTITY; -- start_request

ENTITY start_work
SUBTYPE OF (action_assignment);
items : SET [1:?] OF work_item;
END_ENTITY; -- start_work

ENTITY supplied_part_relationship
SUBTYPE OF (product_definition_relatienship);
END_ENTITY; -- supplied_part_relationship

ENTITY surface
SUPERTYPE OF (ONEOF (elementatry_surface, swept_surface, bounded_surface,
offset_surface,surfacesreplica))
SUBTYPE OF (geometric_representation_item);
END_ENTITY; -- surface

ENTITY surface_curve
SUPERTYPE OF (QONEOF (intersection_curve, seam_curve) ANDOR
bounded(surface_curve)
SUBTYPE OR._{curve) ;
curve 3d : curve;
asGeriated_geometry : LIST [1:2] OF pcurve_or_surface;

master_representation : preferred_surface_curve_representation;

DERIVE
basis_surface : SET [1:2] OF surface := get_basis_surface(SELF);
WHERE
wrl: (curve_3d.dim = 3);
wr2: (('CONFIG_CONTROL_DESIGN.PCURVE' IN TYPEOF (associated_geometry|
1]1)) OR (master_representation <> pcurve_sl));
wr3: ({('CONFIG_CONTROL_DESIGN.PCURVE' IN TYPEOF (associliated_geometry/|
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2])) OR (master_representation <> pcurve_s2));
wrd: (NOT ('CONFIG_CONTROL_DESIGN.PCURVE' IN TYPEOF (curve_3d)}));
END_ENTITY; -- surface_curve

ENTITY surface_of_linear_extrusion
SUBTYPE OF (swept_surface);
extrusion_axis : vector;

END_ENTITY; -- surface_of_linear_extrusion

ENTITY surface_of_ revolution
SUBTYPE OF (swept_surface);

axis_position : axisl_placement;

DERIVE
axis_line : line := dummy_gri || curve() || line(axis_position.
location,dummy_gri || vector(axispposition.z,l1));
END_ENTITY; -- surface_of_revolution

ENTITY surface_patch
SUBTYPE OF (founded_item);

parent_surface : bounded_surface;

u_transition : transition_code;
v_transition : transition_codey
u_sense : BOOLEAN;
v_sense : BOOLEAN;

INVERSE

using_surfaces : BAG [I:?] OF rectangular_composite_surface FOR
segments;
WHERE
wrl: (NOT ('CONFIG_CONTROL_DESIGN.CURVE_BOUNDED_SURFACE' IN TYPEOF (
parent_surface)));
END_ENTITY; -£ ‘surface_patch

ENTITY surface_replica
SUBTWRE OF (surface);
parent_surface : surface;
transformation : cartesian_transformation_operator_3d;
WHERE
wrl: acyclic_surface_replica(SELF,parent_surface);
END_ENTITY; -- surface_replica

ENTITY swept_surface
SUPERTYPE OF (ONEOF (surface_of_linear_extrusion,
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surface_of_revolution))
SUBTYPE OF (surface);
swept_curve : curve;

END_ENTITY; -- swept_surface

ENTITY topological_representation_item
SUPERTYPE OF (ONEOF (vertex,edge, face_bound, face,vertex_shell,
wire_shell, connected_edge_set,connected_face_set, loop ANDOR path))
SUBTYPE OF (representation_item);
END_ENTITY; -- topological_representation_item

ENTITY toroidal_surface
SUBTYPE OF (elementary_surface);
major_radius : positive_length_measure;
minor_radius : positive_length_measure;

END_ENTITY; -- toroidal_surface

ENTITY trimmed_curve
SUBTYPE OF (bounded_curve) ;

basis_curve : curve;

trim_1 : SET [1:2] "QF trimming_select;

trim_2 : SET [1:29 0F trimming_select;

sense_agreement : BOOLEA&N;

master_representation : trimming_preference;

WHERE

wrl: ((HIINDEX(trim_1)== 1) OR (TYPEOF (trim_ 1[1]) <>
TYPEOF (trim_1[2%)));

wr2: {((HIINDEX(trim 2) = 1) OR (TYPEOF(trim_2[1]) <>
TYPEOF (trim)2([2])));

END_ENTITY; -- trimmed_curve

ENTITY uncertdinty measure_with_unit
SUBTYPE..OF (measure_with_unit);

name : label;
description : text;
WHERE

wrl: valid_measure_value (SELF\measure_with_unit.value_component) ;

END_ENTITY; -- uncertainty_measure_with_unit

ENTITY uniform_curve
SUBTYPE OF (b_spline_curve);
END_ENTITY; -- uniform_curve
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ENTITY uniform_surface
SUBTYPE OF (b_spline_surface);
END_ENTITY; -- uniform_surface

ENTITY wvector
SUBTYPE OF (geometric_representation_item);

orientation : direction;

magnitude : length_measure;
WHERE
wrl: (magnitude >= 0);
END_ENTITY; -- vector

ENTITY versioned_action_request;

id : identifier;
version : label;
purpose : text;
description : text;
END_ENTITY; -- versioned_action_request

ENTITY vertex
SUBTYPE OF (topological_representatien’ item);
END_ENTITY; -- vertex

ENTITY vertex_loop
SUBTYPE OF (loop);
loop_vertex : vertex;
END_ENTITY; -- vertex_loop

ENTITY vertex_point
SUBTYPE OF (vertex, geometric_representation_item);
vertex_gebmetry : point;
END_ENTITY; \=* vertex_point

ENTITY wvertex_shell
SUBTYPE OF (topological_representation_item);
vertex_shell_extent : vertex_loop;
END_ENTITY; -- vertex_shell

ENTITY volume_measure_with_unit

SUBTYPE OF (measure_with_unit);
WHERE
wrl: ('CONFIG_CONTROL_DESIGN.VOLUME_UNIT' IN TYPEOF (SELF\
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measure_with_unit.unit_component));

END_ENTITY; -- volume_measure_with_unit

ENTITY volume_unit

SUBTYPE OF (named_unit);

WHERE

wrl: ((SELF\named_unit.dimensions.length_exponent = 3) AND (SELF\
named_unit.dimensions.mass_exponent = 0) AND (SELF\
named_unit.dimensions.time_exponent = 0) AND (SELF\
named_unit.dimensions.electric_current_exponent = Q)\AND (
SELF\named_unit.dimensions.
thermodynamic_temperature_exponent = 0) AND (SELF\named_unit
.dimensions.amount_of_substance_exponent = QY )AND (SELF\
named_unit.dimensions.luminous_intensity_@Xponent = 0));

END_ENTITY; -- volume_unit

ENTITY week_of_vyear_and_day_date
SUBTYPE OF (date);

week_component : week_ in_year_number;
day_component : OPTIONAL day_in_weekinumber;
END_ENTITY; -- week_of_vear_and_day_date

ENTITY wire_shell
SUBTYPE OF (topological_representation_item);
wire_shell_extent : SET fSI:?] OF loop;

WHERE
wrl: (NOT mixed_loopitype_set(wire_shell_extent));
END_ENTITY; -- wire_shell

RULE acu_requires_security_classification FOR (assembly_component_usage,

¢c)design_security classification);

WHERE
wrl: (8LZEOF(QUERY ( acu <* assembly component_usage | (NOT (SIZEOF (
QUERY ( ccdsc <* cc_design_security_classification | (acu IN
ccedsc.items) )) = 1)) )) = 0);
END~RULE; -- acu_requires_security_classification

RULE application_context_requires_ap_definition FOR (application_context,

application_protocol_definition);

WHERE
wrl: (SIZEOF(QUERY ( ac <* application_context | (NOT (SIZEOF (
QUERY ( apd <* application_protocol_definition | ((ac :=: apd.
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application) AND (apd.
application_interpreted_model_schema_name =
'config_control_design')) )) = 1)) )) = 0);

END_RULE; -- application_context_requires_ap_definition

RULE approval_date_time_constraints FOR (approval_date_time) ;
WHERE

wrl: (SIZEOF(QUERY ( adt <* approval_date_time | (NOT (SIZEOF (TYPEOE/(
adt.date_time) * ['CONFIG_CONTROL_DESIGN.DATE_AND_TIME']Y
= 1)) )) = 0);
END_RULE; -- approval_date_time_constraints

RULE approval_person_organization_constraints FOR (

approval_person_organization);

WHERE
wrl: (SIZEOF (QUERY ( apo <* approval_person_orgagization | (NOT (
SIZEQF (TYPEOF (apo.person_organization) * [
"CONFIG_CONTROL_DESIGN.PERSON_AND_ORGANIZATION'])
= 1)) )) = 0);
END_RULE; -- approval_person_organizatigniconstraints

RULE approval_requires_approval_date\time FOR (approval,

approval_date_time) ;

WHERE
wrl: (SIZEOF (QUERY ( app <X approval | (NOT (SIZEOF(QUERY ( adt <*
approval_date_time | (app :=: adt.dated_approval) )) = 1)) ))
= 0);
END_RULE; -- approvalf(requires_approval_date_time

RULE approval_requires_approval_person_organization FOR (approval,

approval_person_organization);

WHERE
wrl: (8IZEOF(QUERY ( app <* approval | (NOT (SIZEOF(QUERY ( apo <*
approval_person_organization | (app :=: apo.
authorized_approval) )) >= 1)) )) = 0);
END™RULE; -- approval_requires_approval_person_organization

RULE approvals_are_assigned FOR (approval, approval_assignment);
WHERE

wrl: (SIZEOF(QUERY ( app <* approval | (NOT (SIZEOF(QUERY ( aa <*

approval_assignment | (app :=: aa.assigned_approval) ))
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END_RULE; -- approvals_are_assigned

RULE as_required_qguantity FOR (measure_with_unit);

WHERE
wrl: (SIZEOF(QUERY ( m <* measure_with_unit | ({(
'"CONFIG_CONTROL_DESIGN.DESCRIPTIVE_MEASURE' IN TYPEOF (m.
value_component)) AND (NOT (m.value_component =
'as_required'))) )) = 0);

END_RULE; -- as_reguired_guantity

RULE certification_requires_approval FOR (certification,

cc_design_approval);

WHERE
wrl: (SIZEOF(QUERY ( cert <* certification | (NOTMSTIZEQF (
QUERY ( ccda <* cc_design_approval | (eert IN ccda.items) )) =
1)) )Yy = 0);
END_RULE; -- certification_requires_approval

RULE certification_requires_date_time FORN (certification,

cc_design_date_and_time_assdignment) ;

WHERE
wrl: (SIZEOF(QUERY ( cert <* ceptification | (NOT (SIZEOF(
QUERY ( ccdta <* cc_design_date_and_time_assignment | (cert IN
ccdta.items) )), =>1)) )) = 0);
END_RULE; -- certification>regquires_date_time

RULE change_request_réguires_approval FOR (change_request,

cc_design) approval) ;

WHERE
wrl: (SIZEOF (QUERY ( cr <* change_request ! (NOT (SIZEOF(
QUERY ( ccda <* cc_design_approval | (cr IN ccda.items) ))
= 1)) )y = 0);
END_RULE; -- change_request_requires_approval

RULE change_request_requires_date_time FOR (change_request,

cc_design_date_and_time_assignment) ;

WHERE
wrl: (SIZEOF (QUERY ( cr <* change_request | (NOT (SIZEOF (
QUERY ( ccdta <* cc_design_date_and_time_assignment | (cr IN
ccdta.items) )) = 1)) )) = 0);
END_RULE; -- change_request_requires_date_time
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RULE change_request_reqguires_person_organization FOR (change_request,

cc_design_person_and_organization_assignment) ;

WHERE
wrl: (SIZEOF(QUERY ( cr <* change_request | (NOT (SIZEOF (
QUERY ( ccpoa <* cc_design_person_and_organization_assignment
| (cr IN ccpoa.items) )) >= 1)) )) = 0);
END_RULE; -- change_request_requires_person_organization

RULE change_requires_approval FOR (change, cc_design_approval);
WHERE

wrl: (SIZEOF (QUERY ( chg <* change | (NOT (SIZEQOF (QUERY ( ceda <*
cc_design_approval | {(chg IN ccda.items) )) = L)JNJ) = 0);
END_RULE; -- change_requires_approval

RULE change_requires_date_time FOR (change,

cc_design_date_and_time_assignment) ;

WHERE
wrl: (SIZEOF (QUERY ( chg <* change ) (NOT {SIZEOF (QUERY ( ccdta <*
cc_design_date_and_time_assignment | ((chg IN ccdta.items) AND
(ccdta.role.name = 'start_daxe')) )) = 1)) )) = 0);
END_RULE; -- change_requires_date_timé

RULE compatible_dimension FOR (cartesian_point, direction,

representation_context, geometric_representation_context);

WHERE
wrl: (SIZEOF(QUERY {( x <*“cartesian_point I (SIZEOF (QUERY ( y <*
geometric_repkeésentation_context | (item_in_context(x,y) AND ({
HIINDEX (x.coordinates) <> y.coordinate_space_dimension)) )) >
0) ) =(0p;
wr2: (SIZEOF(QUERY ( x <* direction | (SIZEOF(QUERY { y <*
geometric_representation_context | (item_ in_context(x,y) AND ({
HIINDEX(x.direction_ratios) <> y.coordinate_space_dimension))
Yy > 0) )) = 0);
END_RULEY™ -- compatible_dimension

RULE configuration_item_requires_approval FOR (configuration_item,

cc_design_approval) ;

WHERE
wrl: (SIZEOF (QUERY ( ci <* configuration_item | (NOT (SIZEOF{
QUERY ( ccda <* cc_design_approval | (ci IN ccda.items) ))
= 1)) ) = 0);
END_RULE; -- configuration_item_requires_approval
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RULE configuration_item_requires_person_organization FOR (
configuration_item,

cc_design_person_and_organization_assignment);

WHERE
wrl: (SIZEOF(QUERY ( ci <* configuration_item | (NOT (SIZEOF {
QUERY ( ccdpoa <* cc_design_person_and_organization_assignment
| (ci IN ccdpoa.items) )) = 1)) })) = 0);
END_RULE; -- configuration_item_requires_person_organization

RULE contract_requires_approval FOR (contract, cc_design_approval);
WHERE

wrl: (SIZEOF (QUERY ( ¢ <* contract | (NOT (SIZEOF (QUERY (.ccda <*
cc_design_approval | (¢ IN ccda.items) }) = 1LY\ ) = 0);
END_RULE; -- contract_requires_approval

RULE contract_regquires_person_organization FOR (centract,

cc_design_person_and_organization_asSignment) ;

WHERE
wrl: (SIZEOF(QUERY ( ¢ <* contract | (NOT\¢SIZEOF (QUERY ( ccdpoa <*
cc_design_person_and_organizatdon_assignment | (c IN ccdpoa.
items) )) = 1)) })) = 0);
END_RULE; -- contract_requires_person~organization

RULE coordinated_assembly_and_shape FOR (next_assembly_ usage_occurrence) ;
WHERE

wrl: (SIZEOF (QUERY ( naue\<x* next_assembly_usage_occurrence | (NOT
assembly_shapelis_defined(nauo, 'CONFIG_CONTROL_DESIGN')) )) =
0);
END_RULE; -- coordinated_assembly_and_shape

RULE dependent_dnstantiable_action_directive FOR (action_directive);
WHERE

wrl: (SIZEOF(QUERY ( ad <* action_directive | (NOT (SIZEOF (USEDIN(ad,
"ty >= 1)) ) = 0);
END_RULE; -- dependent_instantiable_action_directive

RULE dependent_instantiable_approval_status FOR (approval_status);
WHERE

wrl: (SIZEOF(QUERY ( ast <* approval_status | (NOT (SIZEOF (USEDIN(ast,
"ty)y >= 1)) )) = 0);
END_RULE; -- dependent_instantiable_approval_status
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RULE dependent_instantiable_certification_type FOR (certification_type);
WHERE

wrl: (SIZEOF (QUERY ( ct <* certification_type | (NOT (SIZEOF(USEDIN(ct,
"))y >= 1)) )) = 0);
END_RULE; -- dependent_instantiable_certification_type

RULE dependent_instantiable_contract_type FOR (contract_type);
WHERE

wrl: (SIZEOF(QUERY ( ct <* contract_type | (NOT (SIZEOF (USEDIN(cty\™))
>= 1)) )) = 0});
END_RULE; -- dependent_instantiable_contract_type

RULE dependent_instantiable_date FOR (date);

WHERE
wrl: (SIZEOF(QUERY ( dt <* date | (NOT (SIZEOF(USERIN(dt,'')) >= 1)) ))
= 0);
END_RULE; -- dependent_instantiable_date

RULE dependent_instantiable_date_time_role FOR (date_time_role);
WHERE

wrl: (SIZEOF(QUERY ( dtr <* date_time/ role ) (NOT (SIZEOF (USEDIN (dtr,
Yty)y »>= 1)) )) = 0);
END_RULE; -- dependent_instantiable ‘date_time_role

RULE dependent_instantiable_document_type FOR (document_type) ;
WHERE

wrl: (SIZEOF (QUERY ( dt\<* document_type | (NOT (SIZEOF(USEDIN(dt,'"'))
>= 1)) )) .5 8);
END_RULE; -- dependent_instantiable_document_type

RULE dependent(instantiable_named_unit FOR (named_unit);

WHERE
wrl: (SIZEOF (QUERY ( nu <* named_unit ‘ (NOT (SIZEOF (USEDIN(nu,'')) >=
1)) )Y) = 0);
END_RULE; -- dependent_instantiable_named_unit

RULE dependent_instantiable_parametric_representation_context FOR (

parametric_representation_context);

WHERE
wrl: (SIZEOF (QUERY ( prc <* parametric_representation_context | (NOT (
SIZEOF (USEDIN(prc,'')) >= 1)) )) = 0});
END_RULE; -- dependent_instantiable_parametric_representation_context
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RULE dependent_instantiable_person_and_organization_role FOR (

person_and_organization_xrole) ;

WHERE
wrl: (SIZEOF (QUERY ( poar <* person_and_organization_role | (NOT
SIZEOF (USEDIN({poar,'')) >= 1)) )) = 0);
END_RULE; -- dependent_instantiable_person_and_organization_role

RULE dependent_instantiable_representation_item FOR

(representation_item) ;

WHERE
wrl: (SIZEOF(QUERY ( ri <* representation_item | (NOT (SIZEQF-{USEDIN(
ri, ")) >= 1)) )) = 0);
END_RULE; -- dependent_instantiable_representation_item

RULE dependent_instantiable_security_classification_devel FOR (

security_classification_level);

WHERE
wrl: (SIZEOF(QUERY { scl <* security_classification_level 1 (NOT
SIZEOF (USEDIN(scl,'")) >= 1)) ))c=0);
END_RULE; -- dependent_instantiable_securi¥ty_classification_level

RULE dependent_instantiable_shape_repxesentation FOR (

shape_representation) ;

WHERE
wrl: (SIZEOF (QUERY ( sr <* shape_representation | (NOT (SIZEOF (USEDIN({
sr,'")) >= 1)) »Wh\*= 0});
END_RULE; -- dependent_instantiable_shape_representation

RULE design_context( fior_property FOR (product_definition);
WHERE
wrl: (SIZEOF(QUERY ( pd <* product_definition | ((SIZEOF (USEDIN(pd,
'"CGONFIG_CONTROL_DESIGN.' + 'PROPERTY_DEFINITION.DEFINITION') +

QUERY ( pdr <* USEDIN(pd, 'CONFIG_CONTROL_DESIGN.' +
"PRODUCT_DEFINITION_RELATIONSHIP.RELATED_PRODUCT_DEFINITION')

{ (SIZEOF (USEDIN (pdr,
'"CONFIG_CONTROL_DESIGN.PROPERTY_DEFINITION.' + 'DEFINITION'))
>= 1) )) >= 1) AND (NOT (
'CONFIG_CONTROL_DESIGN.DESIGN_CONTEXT' IN TYPEOF (pd.

frame_of_reference)))) )) = 0);

END_RULE; -- design_context_for_property
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RULE document_to_product_definition FOR (
cc_design_specification_reference);
WHERE
wrl: (SIZEOF(QUERY ( sp <* cc_design_specification_reference | (NOT (¢(

(('CONFIG_CONTROL_DESIGN.DOCUMENT_RELATIONSHIP.' +
'"RELATING_DOCUMENT') IN ROLESOF (sp\document_reference.
assigned_document)) AND (SIZEOF (QUERY ( it <* sp.items | (NOT
("CONFIG_CONTROL_DESIGN.PRODUCT_DEFINITION' IN TYPEQF (it) )y ))
= 0)) OR (NOT (('CONFIG_CONTROL_DESIGN.DOCUMENT RELATIONSHIP.'
+ 'RELATING_DOCUMENT') IN ROLESOF (sp\document_reference.
assigned_document))))) )) = 0);

END_RULE; -- document_to_product_definition

RULE effectivity_requires_approval FOR (effectivity, gesdesign_approval);
WHERE

wrl: (SIZEOF(QUERY ( eff <* effectivity | (NOT (SDZEOF {
QUERY ( ccda <* cc_design_approval |[(4eff IN ccda.items) )) =
1)) )) = 0);
END_RULE; -- effectivity_requires_approval

RULE geometric_representation_item_3d<FOR

(geometric_representation_sdtem) ;

WHERE
wrl: (SIZEOF(QUERY ( gri <* dgeeometric_representation_item | (NOT ((
dimension_of (gri) s="3) OR (SIZEOF (QUERY ( ur <*
using_representations(gri) | (
'"CONFIG_CONTRQL_DESIGN.DEFINITIONAL_REPRESENTATION' IN TYPEOF (
ur)) )) > @) )) = 0);
END_RULE; -- geometiric_representation_item_3d

RULE global_unit: assignment FOR (global_unit_assigned_context);
WHERE

wrl: (SIZEOF (QUERY ( guac <* global_unit_assigned_context | (NOT (
SIZEOF (guac.units) = 3)) )) = 0);

wr2v,) (SIZEOF (QUERY ( guac <* global_unit_assigned_context l (NOT (¢
SIZEOF (QUERY ( u <* guac.units | (
'"CONFIG_CONTROL_DESIGN.LENGTH_UNIT' IN TYPEOF({(u)) )) = 1) AND
(SIZEOF (QUERY ( u <* guac.units | (
'CONFIG_CONTROL_DESIGN.PLANE_ANGLE_UNIT' IN TYPEOF(u)) )) = 1)

AND (SIZEOF(QUERY ( u <* guac.units | (
"CONFIG_CONTROL_DESIGN.SOLID_ANGLE_UNIT' IN TYPEOF(u)) ))
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= 1)) )) = 0);

END_RULE; -- global_unit_assignment

RULE no_shape_for_make_from FOR (design_make_from_relationship);
WHERE

wrl:

(SIZEOF (QUERY ( dmfr <* design_make_from_relationship | (NOT {
SIZEOF (QUERY ( pd <* USEDIN(dmfzr, 'CONFIG_CONTROL_DESIGN.'
"PROPERTY_DEFINITION.DEFINITION') | (

'CONFIG_CONTROL_DESIGN.PRODUCT_DEFINITION_SHAPE'
IN TYPEOF (pd)) )) = 0)) )) = 0);

-- no_shape_for_make_~from

-+
END_RULE;

RULE no_shape_for_supplied_part FOR

(supplied_part_relationship);
WHERE

wrl: (SIZEOF(QUERY ( spr <* supplied_part_relationShip | (NOT (SIZEOF (
QUERY ( pd <* USEDIN(spr, 'CONFIG_CONTROL)MDESIGN.' +
'PROPERTY_DEFINITION.DEFINITION') l {
'CONFIG_CONTROL_DESIGN.PRODUCT_ DEFEINITION_SHAPE'
IN TYPEOF(pd)) )) = 0)) )) = 0);
END_RULE;

-- no_shape_for_supplied_part

RULE product_concept_reguires_configuration_item FOR (product_concept,
configuration_item) ;

WHERE
wrl: (SIZEOF{(QUERY ( pc <* - product_concept ’ (NOT (SIZEOF (
QUERY ( ci <* configuration_item t (pc :=: ci.item_concept) ))
>= 1)) )) = @)\
END_RULE;

-- product_goncept_requires_configuration_item

RULE product_defilnition_requires_approval FOR

(product_definition,
ccrdesign_approval) ;
WHERE
wrl: (SIZEOF(QUERY ( pd <* product_definition | (NOT (SIZEOF (
QUERY ( ccda <* cc_design_approval | (pd IN ccda.items) ))
= 1)) )) = 0});
ENBORULE;

-- product_definition_requires_approval

RULE product_definition_reqguires_date_time FOR (product_definition,

cc_design_date_and_time_assignment) ;
WHERE

wrl: (SIZEOF(QUERY ( pd <* product_definition |

(NOT (SIZEOF({
QUERY ( ccdta <* cc_design_date_and_time_assignment |

(pd IN
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ccdta.items) ) = 1)) )) = 0);

END_RULE; -- product_definition_requires_date_time

RULE product_definition_requires_person_organization FOR (

product_definition,

cc_design_person_and_organization_assignment);

WHERE
wrl: (SIZEOF{QUERY ( pd <* product_definition | (NOT (SIZEOF(
QUERY { ccdpoa <* cc_design_person_and_organization_assighment
| (pd IN ccdpoa.items) )) = 1)) )) = 0};
END_RULE; -- product_definition_reguires_person_organization

RULE product_requires_person_organization FOR (product,

cc_design_person_and_organization_assignment);

WHERE
wrl: (SIZEOF(QUERY ( prod <* product | (NOT (SIZEQF (QUERY ( ccdpoa <*
cc_design_person_and_organization_assignment | (prod IN ccdpoa
.items) )) = 1)) )) = 0});
END_RULE; -- product_reguires_person_organization

RULE product_requires_product_category)FOR (product,

product_related_product_category) ;

WHERE
wrl: (SIZEOF (QUERY ( prod <*pProduct | (NOT (SIZEOF (QUERY ( prpc <*
product_related_product_category | ((prod IN prpc.products)
AND (prpc.name IN ['assembly', 'inseparable_assembly’, 'detail’,
'customer_furhlshed_equipment'])) )) = 1)) )) = Q0);
END_RULE; -- product_reguires_product_category

RULE product_reguires_version FOR (product,
product_definition_formation);

WHERE
wrl: (SIZEOF (QUERY { prod <* product l (NOT (SIZEOF (QUERY ( pdf <*
product_definition_formation | (prod :=: pdf.of_product) )) >=
1)) ) = 0);
ENDRULE; -- product_requires_version

RULE product_version_requires_approval FOR (product_definition_formation,

cc_design_approval) ;

WHERE
wrl: (SIZEOF(QUERY ( pdf <* product_definition_ formation | (NOT (
SIZEOF (QUERY { ccda <* cc_design_approval |
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(pdf IN ccda.items) )) = 1)) )) = 0);

END_RULE; -- product_version_requires_approval

RULE product_version_requires_person_organization FOR (

product_definition_formation,
cc_design_person_and_corganization_assignment) ;
WHERE
wrl: (SIZEOF(QUERY ( pdf <* product_definition_formation | (NOT (
SIZEOF (QUERY ( ccdpoa <*
cc_design_person_and_organization_assignment | ( (pdf \IN ccdpoa
.items) AND (ccdpoa.role.name = 'creator')) )) = 1L))¥))) = 0);
wr2: (SIZEOF(QUERY ( pdf <* product_definition_formation |} \(NOT (
SIZEOF (QUERY ( ccdpoa <*
cc_design_person_and_organization_assignment .| ((pdf IN ccdpoa
.items) AND (ccdpoa.role.name IN ['design,supplier',
‘part_supplier'])) )) >= 1}) )) = 0);
END_RULE; -- product_version_requires_person_organization

RULE product_version_requires_security clagsification FOR (
product_definition_formation,

cc_design_security classifigation);

WHERE
wrl: (SIZEOF(QUERY ( pdf <* product_definition_formation | (NOT (
SIZEOF (QUERY ( ccdscix™* cc_design_security_classification } (
pdf IN ccdsc.itemgi*)) = 1)) )) = 0);
END_RULE; -- product_version> reqguires_security classification

RULE restrict_action_reduest_status FOR (action_reguest_status);
WHERE

wrl: (SIZEOF(QUERY ( ars <* action_request_status | (NOT (ars.status
IN/TN'proposed', 'in_work', 'issued', 'hold'])) }) = 0);
END_RULE; --\JYestrict_action_request_status

RULE restrict_approval_status FOR (approval_status);

WHERE
wrl: (SIZEOF(QUERY ( ast <* approval_status | (NOT (ast.name IN [
'approved', 'not_yet_approved', 'disapproved', 'withdrawn'])) ))
= 0);
END_RULE; -- restrict_approval_status

RULE restrict_certification_type FOR (certification_type);
WHERE
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wrl: (SIZEOF(QUERY ( ct <* certification_type [ (NOT (ct.description
IN ['design_supplier', 'part_supplier'])) )) = 0);
END_RULE; -- restrict_certification_type

RULE restrict_contract_type FOR (contract_type);

WHERE
wrl: (SIZEOF(QUERY ( ct <* contract_type | (NOT (ct.description IN |
'fixed_price', 'cost_plus'l)) )) = 0);
END_RULE; -- restrict_contract_type

RULE restrict_date_time_role FOR (date_time_role);

WHERE
wrl: (SIZEOF (QUERY ( dtr <* date_time_role | (NOT (dtr.trame IN [
'creation_date', 'request_date', 'release_datel,/ start_date',
'contract_date', 'certification_date', 'sign. off_date',
'classification_date', 'declassificationidate'}l)) )) = 0);
END_RULE; -- restrict_date_time_role

RULE restrict_document_type FOR (document_type) ;

WHERE
wrl: (SIZEOF (QUERY ( dt <* document<type | (NOT (dt.product_data_type
IN ['material_specification', 'process_specification',
'design_specification','surface_finish_specification',
'cad_filename', '‘drawding']l)) )) = 0);
END_RULE; -- restrict_document type

RULE restrict_person_organization_role FOR

(person_androrganization_role);

WHERE
wrl: (SIZEOF(QUERY ( por <* person_and_organization_role | (NOT (por.
namé\"IN [ 'request_recipient', 'initiator', 'part_supplier',
''design_supplier', 'configuration_manager', 'contractor',
classification_officer', 'creator', 'design_owner'])) }) = 0);
END_RULE; -- restrict_person_organization_role

RULE* restrict_product_category_value FOR (
product_related_product_category) ;

WHERE
wrl: (SIZEOF(QUERY ( prpc <* product_related_product_category | (NOT (
prpc.name IN ['assembly', 'detail’,
'customer_furnished_equipment', 'inseparable_assembly', 'cast',
'coined', 'drawn', 'extruded', 'forged', 'formed', 'machined’,
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'molded’', 'rolled', 'sheared'])) )) = 0);
END_RULE; -~ restrict_product_category_value

RULE restrict_security_classification_level FOR (

security_classification_level);

WHERE
wrl: (SIZEOF(QUERY ( scl <* security_classification_level | (NOT (scl.
name IN ['unclassified', 'classified’', 'proprietary’,
'confidential', 'secret', 'top_secret'l)) )) = 0);
END_RULE; -- restrict_security_classification_level

RULE security_classification_optional_date_time FOR (

gsecurity_classification, cc_design_date_and_timte” assignment) ;

WHERE
wrl: (SIZEOF(QUERY ( sc <* security_classification\]) (NOT (SIZEOF {
QUERY ( ccdta <* cc_design_date_and_timeldassignment | ((sc IN
ccdta.items) AND ('declassification_date' = ccdta.role.name))
)y <= 1)) )) = 0);
END_RULE; -- security classification_optional_ date_time

RULE security_classification_requires{approval FOR (

security_classification, <¢_design_approval) ;

WHERE
wrl: (SIZEOF(QUERY ( sc <* secutrity classification | (NOT (SIZEOF(
QUERY ( ccda <* coadesign_approval | (sc IN ccda.items) ))
= 1)) )) = 0);
END_RULE; -- security_clagsification_requires_approval

RULE security_clasdification_requires_date_time FOR {

securdty_classification, cc_design_date_and_time_assignment) ;

WHERE
wrl: (SIZEQF(QUERY ( sc <* security_classification | (NOT (SIZEOF (
QUERY ( ccdta <* cc_design_date_and_time_assignment | ((sc IN
ccdta.items) AND ('classification_date' = ccdta.role.name)) ))
= 1)) )) = 0});
END~RULE; -- security_classification_requires_date_time

RULE security_classification_requires_person_organization FOR (

security_classification,

cc_design_person_and_organization_assignment) ;
WHERE
wrl: (SIZEOF(QUERY ( sc <* security_classification | (NOT (SIZEOF (

350



https://standardsiso.com/api/?name=844469a3070412354d06be0a9b83e20a

©ISO ISO 10303-203:1994/Amd.1:2000(E)

QUERY ( ccdpoa <* cc_design_person_and_organization_assignment
| (sc IN ccdpoa.items) )) = 1)) )) = 0);

END_RULE; -- security_classification_requires_person_organization

RULE start_request_requires_approval FOR (start_request,

cc_design_approval) ;

WHERE
wrl: (SIZEOF(QUERY { sr <* start_request | (NOT (SIZEOF (
QUERY ( ccda <* cc_design_approval | (sr IN ccda.items)
= 1)) )) = 0);
END_RULE; -- start_request_requires_approval

RULE start_request_requires_date_time FOR (start_request,

cc_design_date_and_time_assignment) ;

WHERE
wrl: (SIZEOF(QUERY ( sr <* start_request | (NOT , (SIZEOF {
QUERY ( ccdta <* cc_design_date_and_gime_assignment | (sr IN
ccdta.items) )) = 1)) )) = 0);
END_RULE; -- start_request_requires_date_time

RULE start_request_requires_person_organization FOR (start_request,

cc_design_person_and_organlzation_assignment) ;

WHERE )
wrl: (SIZEOF (QUERY ( sr <* stdrt_reguest | (NOT (SIZEOF (
QUERY ( ccdpoa <* «c_design_person_and_organization_assignment
| (sr IN ccdpoalitems) )) >= 1)) )) = 0);
END_RULE; -- start_regquest) requires_person_organization

RULE start_work_reduires_approval FOR (start_work, cc_design_approval) ;
WHERE

wrl: (SIZEORTQUERY ( sw <* start_work | (NOT (SIZEOF(QUERY ( ccda <*
ccldesign_approval | (sw IN ccda.items) )) = 1)) )) = 0);
END_RULE;- ‘=~ start_work_requires_approval

RULE.start_work_requires_date_time FOR (start_work,

ce_design_date_and_time_assignment) ;

WHERE
wrl: (SIZEOF(QUERY ( sw <* start_work | (NOT (SIZEOF(QUERY ( ccdta <*
cc_design_date_and_time_assignment ] ((sw IN ccdta.items) AND
(ccdta.role.name = 'start_date')) )) = 1)) )) = 0);
END_RULE; -- start_work_requires_date_time
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RULE subtype_mandatory_action FOR (action);

WHERE
wrl: (SIZEOF(QUERY ( act <* action | (NOT (
"CONFIG_CONTROL_DESIGN.DIRECTED_ACTION' IN TYPEOF(act))) )) =
Ul
END_RULE; -- subtype_mandatory_action

RULE subtype_mandatory_effectivity FOR (effectivity);

WHERE
wrl: (SIZEOF(QUERY ( eff <* effectivity | (NOT ((SIZEOF([

' CONFIG_CONTROL_DESIGN.SERTIAL_NUMBERED_EFFECTIVITY'(
*CONFIG_CONTROL_DESIGN.LOT_EFFECTIVITY',
"CONFIG_CONTROL_DESIGN.DATED_EFFECTIVITY'] * TYREOF(eff)) = 1)
AND ('CONFIG_CONTROL_DESIGN.CONFIGURATION_EFEECTIVITY' IN
TYPEOF (eff)))) )) = 0);

END_RULE; -- subtype mandatory_effectivity

RULE subtype_mandatory_product_context FOR (p¥oduct_context);
WHERE

wrl: (SIZEOF(QUERY ( pc <* product_context | (NOT (
"CONFIG_CONTROL_DESIGN.MECHANICAL_CONTEXT' IN TYPEOF (pc))) 1))
= 0);
END_RULE; -- subtype mandatory_product_context

RULE subtype_mandatory_productidefinition_formation FOR (

product_definitiprn_formation);

WHERE
wrl: (SIZEOF(QUERY [\pdf <* product_definition_formation | (NOT ({(
'CONFIG/(CONTROL_DESIGN.' +
'PRODUCT_DEFINITION_FORMATION_WITH_SPECIFIED_SOQURCE') IN
TYPEQF (pdf))) )) = 0);
END_RULE; -+ subtype_mandatory_ product_definition_formation

RULE subtype_mandatory_product_definition_usage FOR (

product_definition_usage) ;

WHERE
wrl: (SIZEOF(QUERY ( pdu <* product_definition_usage | (NOT (|
'CONFIG_CONTROL_DESIGN.' + 'ASSEMBLY_ COMPONENT_USAGE'} IN
TYPEOF (pdu))) )) = 0);
END_RULE; -- SUDLyDe Mandatorly _DProduCt_dCrinition_usage
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RULE subtype_mandatory_representation FOR (representation);
WHERE
wrl: (SIZEOF(QUERY ( rep <* representation | (NOT (
"CONFIG_CONTROL_DESIGN.SHAPE_REPRESENTATION' IN TYPEOF (rep)))

)) = 0);
END_RULE; -- subtype_mandatory_representation

RULE subtype_mandatory_representation_context FOR (

representation_context);

WHERE
wrl: (SIZEOF(QUERY ( rep_cntxt <* representation_context | (NOT
'"CONFIG_CONTROL_DESIGN.GEOMETRIC_REPRESENTATION_CONTEXT' IN
TYPEOF (rep_cntxt))) )) = 0);
END_RULE; -- subtype_mandatory_representation_context

RULE subtype_mandatory_shape_representation FOR (shape_representation);
WHERE
wrl: (SIZEOF(QUERY ( sr <* shape_representation | (NOT ((SIZEOF ([

'CONFIG_CONTROL_DESIGN.' +
'"ADVANCED_BREP_SHAPE_REPRESENTATION',
'"CONFIG_CONTROL_DESIGN.FACETED_ _BREP_SHAPE_REPRESENTATION',
'CONFIG_CONTROL_DESIGN.MANIFOLD_ SURFACE_SHAPE_REPRESENTATION',
'CONFIG_CONTROL_DESIGN & +
'EDGE_BASED_WIREFRAMENSHAPE_REPRESENTATION',
'CONFIG_CONTROL_DESIGN. ' +
'SHELL_BASED_WIREFRAME_SHAPE_REPRESENTATION',
'CONFIG_CONTRQL, DESIGN. ' +
'GEOMETRICALLY_ BOUNDED_SURFACE_SHAPE_REPRESENTATION',
'CONFIG_CONTROL_DESIGN. ' +
'GEOMETRICALLY_BOUNDED_WIREFRAME_SHAPE_REPRESENTATION'] *

TYREQF (sr)) = 1) OR (SIZEQOF(QUERY ( it <* sr\representation.
items & (NOT ('CONFIG_CONTROL_DESIGN.AXIS2_PLACEMENT_3D' IN
TYPEOF(it))) }) = 0) OR (SIZEOF(QUERY ( sdr <* QUERY ( pdr <*
USEDIN(sr,

'CONFIG_CONTROL_DESIGN.PROPERTY_DEFINITION_REPRESENTATION.' +
'USED_REPRESENTATION') | {
'"CONFIG_CONTROL_DESIGN.SHAPE_DEFINITION_REPRESENTATION' IN
TYPEOF (pdr)) ) | (NOT (SIZEOF ([
'"CONFIG_CONTROL_DESIGN.SHAPE_ASPECT',

'"CONFIG_CONTROL_DESIGN.SHAPE_ASPECT_RELATIONSHIP'] * TYPEOF (
sdr.definition.definition)) = 1)) )) = 0))) )) = 0);
END_RULE; -- subtype_mandatory_shape_representation
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RULE unigque_version_change_order_rule FOR (change);

WHERE
wrl: (SIZEOF (QUERY ( c¢ <* change | (NOT unigque_version_change_order(c.
assigned_action)) }) = 0);
END_RULE; -- unique_version_change_order_rule

RULE versioned_action_request_requires_solution FOR (

versioned_action_request, action_request_solution);

WHERE
wrl: (SIZEOF(QUERY ( ar <* versioned_action_request | (NOT (SIZEOF (
QUERY {( ars <* action_request_solution | (ar :=: arslrequest)
Yy >= 1)) )) = 0);
END_RULE; -- versioned_action_regquest_requires_solution

RULE versioned_action_request_requires_status FOR (

versioned_action_request, action_reguestJstatus);

WHERE
wrl: (SIZEOF(QUERY ( ar <* versioned_actiomn.Treqguest l (NOT (SIZEOF({
QUERY ( ars <* action_request_status | (ar :=: ars.
assigned_request) )) = 1)) ))== 0);
END_RULE; -- versioned_action_request {requires_status

FUNCTION acyclic_curve_replica(rep; 'curve_replica;
parent: curve): BOQLEAN;
IF NOT ('CONFIG_CONTROL_DESIGN.CURVE_REPLICA' IN TYPEOF (parent)) THEN
RETURN (TRUE) ;

END_TIF;
IF parent :=: rep THEN RETURN(FALSE) ;
ELSE
RETURN (acycldic_curve_replica(rep,parent\curve_replica.parent_curve));
END_TIF;
END_FUNCTIONY.)-- acyclic_curve_replica

FUNCTIONNacyclic_mapped_representation(parent_set: SET OF representation;
children_set: SET OF representation_item): BOOLEAN;
LOCAL
i : INTEGER;
X : SET OF representation_item;

y : SET OF representation_item;

END_LOCAL;

X := QUERY ( z <* children_set | ('CONFIG_CONTROL_DESIGN.MAPPED_ITEM'
IN TYPEOF(z)) );
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IF SIZEOF(x) > 0 THEN
REPEAT i := 1 TO HIINDEX(x) BY 1;
IF x[i]\mapped_item.mapping_source.mapped_representation IN
parent_set THEN RETURN(FALSE) ;

END_TIF;

IF NOT acyclic_mapped_representation(parent_set + x[i]\mapped_item
.mapping_source.mapped_representation,x[i] \mapped_item.
mapping_source.mapped_representation.items) THEN

RETURN (FALSE) ;

END_TIF;
END_REPEAT;
END_TIF;
x := children_set - x;
IF SIZEOF(x) > 0 THEN
REPEAT 1 := 1 TO HIINDEX(x) BY 1;
Yy := QUERY ( z <* bag_to_set (USEDIN(x[i],"' "'} | (

'CONFIG_CONTROL_DESIGN.REPRESENTATION/ITEM' IN TYPEOF(z)) );
IF NOT acyclic_mapped_representation(parént_set,y) THEN
RETURN (FALSE) ;
END_TIF;
END_REPEAT;
END_TIF;
RETURN (TRUE) ;
END_FUNCTION; -- acyclic_mappedirepresentation

FUNCTION acyclic_point_replica(rep: point_replica;
parent: point) : BOOLEAN;
IF NOT ('CONFIG_CONTROL_DESIGN.POINT_REPLICA' IN TYPEOF (parent)) THEN
RETURN (TRUE) ;

END_TIF;
IF parent :=:\rep THEN RETURN (FALSE) ;
ELSE
RETURNMacyclic_point_replica(rep,parent\point_replica.parent_pt));
END_TIE;
END_FUNCTION; -- acyclic_point_replica

FUNCTION acyclic_product_category_relationship(
relation: product_category_relationship;
children: SET OF product_category): LOGICAL;

LOCAL
i : INTEGER;
X : SET OF product_category_relationship;
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local_children : SET OF product_category;

END_LOCAL;
REPEAT i := 1 TO HIINDEX(children) BY 1;
IF relation.category :=: children([i] THEN RETURN (FALSE) ;
END_TIF;
END_REPEAT;
X := bag_to_set (USEDIN(relation.category, 'CONFIG_CONTROL_DESIGN.' +
'PRODUCT_CATEGORY_RELATIONSHIP.SUB_CATEGORY')) ;
local_children := children + relation.category;
IF SIZEOF(x) > 0 THEN
REPEAT i1 := 1 TO HIINDEX(x) BY 1;

IF NOT acyclic_product_category_relationship(x{i],locals children)
THEN RETURN (FALSE) ;
END_TIF;
END_REPEAT;
END_TIF;
RETURN (TRUE) ;
END_FUNCTION; -- acyclic_product_category_relatiionship

FUNCTION acyclic_product_definition_relatdonship(
relation: product_definitdon_relationship;
relatives: SET [1l:?] OFNproduct_definition;
specific_relation: STRING): LOGICAL;
LOCAL
X : SET OF product_definition_relationship;

END_LOCAL;

IF relation.relating prodduct_definition IN relatives THEN
RETURN (FALSE) ;

END_TIF;

X := QUERY ( pd <* bag_to_set{(USEDIN(relation.
relatingproduct_definition, 'CONFIG_CONTROL_DESIGN.' +
'PRODUCT_DEFINITION_RELATIONSHIP.' + 'RELATED_PRODUCT_DEFINITION'))

| ~fspecific_relation IN TYPEOF(pd)) };

REPEATNL := 1 TO HIINDEX(x) BY 1;

IF)NOT acyclic_product_definition_relationship(x([i],relatives +
relation.relating_product_definition, specific_relation) THEN
RETURN (FALSE) ;
END_TIF;
END_REPEAT;

RETURN (TRUE) ;
END_FUNCTION; -- acyclic_product_definition_relationship
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FUNCTION acyclic_surface_replica(rep: surface_replica;
parent: surface): BOOLEAN;
IF NOT ('CONFIG_CONTROL_DESIGN.SURFACE_REPLICA' IN TYPEOF (parent))
THEN

RETURN (TRUE) ;
END_IF;
IF parent :=: rep THEN RETURN (FALSE);
ELSE
RETURN (acyclic_surface_replica(rep,parent\surface_replica.
parent_surface)) ;
END_TIF;
END_FUNCTION; -- acyclic_surface_replica

FUNCTION assembly_ _shape_is_defined(assy: next_assembly~usage_occurrence;
schma: STRING): BOOLEAN;

LOCAL
srr_set : SET OF shape_representation_reldtionship := [];
i : INTEGER;
3 : INTEGER;
sdr_set : SET OF shape_definition_xépresentation := [];
prl_set : SET OF property defin¥gidn := [];
pdrel_set : SET OF product_defindtion_relationship := [];
pr2_set : SET OF property_definition := [];
END_LOCAL;
prl_set := bag_to_set(USEDINtassy.related_product_definition,schma +
' .PROPERTY_DEFINITION\DEFINITION'")) ;
REPEAT i := 1 TO HIINDEX(prl_set) BY 1;
sdr_set := sdr_set |+ QUERY ( pdr <* USEDIN(prl_set([i],schma +
' .PROPERTY (DEFINITION_REPRESENTATION.DEFINITION') | ((schma +

' .SHAPE_DEFINITION_REPRESENTATION') IN TYPEOF (pdr)) );
END_REPEAT;
pdrel_set 4“2 bag_to_set (USEDIN(assy.related_product_definition,schma +
' «PRODUCT_DEFINITION_RELATIONSHIP.' +
'RELATED_PRODUCT_DEFINITION')) ;

REPEAT j := 1 TO HIINDEX(pdrel_set) BY 1;
pr2_set := pr2_set + USEDIN{(pdrel_set([j],schma +
' .PROPERTY_DEFINITION.DEFINITION') ;
END_REPEAT;
REPEAT i := 1 TO HIINDEX(pr2_set) BY 1;
sdr_set := sdr_set + QUERY ( pdr <* USEDIN(pr2_set[i],schma +
' .PROPERTY_DEFINITION_REPRESENTATION.DEFINITION') | ((schma +

" .SHAPE_DEFINITION_REPRESENTATION') IN TYPEOF(pdr)) );

357



https://standardsiso.com/api/?name=844469a3070412354d06be0a9b83e20a

ISO 10303-203:1994/Amd.1:2000(E) ©ISO

END_REPEAT;
IF SIZEOF (sdr_set) > 0 THEN
REPEAT i := 1 TO HIINDEX(sdr_set) BY 1;
srr_set := QUERY ( rr <* bag_to_set (USEDIN(gdr_set[i]\

property definition_representation.used_representation, schma +
' .REPRESENTATION_RELATIONSHIP.REP_2')) ‘ ( (schma +
' .SHAPE_REPRESENTATION_RELATIONSHIP') IN TYPEOF(rr)) );
IF SIZEOF (srr_set) > 0 THEN
REPEAT j := 1 TO HIINDEX(srr_set) BY 1;
IF SIZEOF (QUERY ( pdr <* bag_to_set (USEDIN(srr_set[j]\
representation_relationship.rep_1,schma +
' .PROPERTY_DEFINITION_REPRESENTATION.USED_REPRESENTATION'))
| ((schma + '.SHAPE_DEFINITION_REPRESENTATIGN') IN TYPEOF (
pdr)) ) * QUERY ( pdr <* bag_to_set (USEDINAé&ssy.
relating_product_definition, schma +
' .PROPERTY_DEFINITION_REPRESENTATION.DEFINITION')) | ((
schma + '.SHAPE_DEFINITION_REPRESENTATION') IN
TYPEOF (pdr)) )) >= 1 THEN
IF SIZEOF (QUERY ( cdsr <* USEDINY{srr_set[j],schma +
' .CONTEXT_DEPENDENT_SHAPEXREPRESENTATION.' +
'REPRESENTATION_RELATIONY) i (NOT (cdsr)\
context_dependent_shape_representation.
represented_produgt_relation\property_definition.
definition :=: assy)) )) > 0 THEN
RETURN (FALSE) ;
END_IF;
END_TIF;
END_REPEAT;
END_TIF;
END_REPEAT;
END_TIF;
RETURN (TRUEY;
END_FUNCTIGON; -- assembly_shape_is_defined

FUNCTION associated_surface(arg: pcurve_or_surface): surface;

LOCAL
surf : surface;

END_LOCAL;

IF 'CONFIG_CONTROL_DESIGN.PCURVE' IN TYPEOQOF (arg) THEN
surf := arg.basis_surface;

ELSE
surf := arg;
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END_IF;
RETURN (surf) ;

END_FUNCTION; -- associated_surface

I1SO 10303-203:1994/Amd.1:2000(E)

FUNCTION bag_to_set{the_bag: BAG OF GENERIC:intype

): SET OF GENERIC:intype;
LOCAL

i : INTEGER;

the_set
END_LOCAL;
IF SIZEOF(the_bag) > 0 THEN

REPEAT 1 := 1 TO HIINDEX (the_bag)
the_set := the_set + the_baglil];

END_REPEAT;
END_TIF;
RETURN (the_set) ;
END_FUNCTION; -- bag_to_set

FUNCTION base_axis(dim: INTEGER; axisl, axie2, axis3:

y: LIST [2:3] OF direction;
LOCAL

u : LIST [2:3] OF directiony

dl : direction;
a2 : direction;
factor : REAL;
END_LOCAL;
IF dim = 3 THEN

SET OF GENERIC:intype

{1;

BY 1;

direction

dl := NVL(normalisge(axis3),dummy_gri || direction([0,0,11));

d2 := first_praéjraxis(dl,axisl);

u := [{d2,secend_proj_axis(dl,d2,axis2),dl];

ELSE
IF EXISTS[(axisl) THEN

dl ~:=/normalise(axisl);

W~»= [dl,orthogonal_complement (di)];

IF EXISTS(axis2) THEN

factor := dot_product(axis2,ul2]);

IF factor < 0 THEN
ul[2].direction_ratios{l]

uf(2)].direction_ratiosi2]

-u[2] .direction_ratios[1l];

-uf2].direction_ratios[2];

END_IF;
END_IF;
ELSE
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IF EXISTS(axis2) THEN

©ISO

dl := normalise(axis2);

u := [orthogonal_complement (dl),dl];

ull) .direction_ratios[l] := -ull].direction_ratios{l];

ull].direction_ratios[2] := -u(l].direction_ratios[2];
ELSE

u := [dummy_gri || direction([1,0]),dummy_gri ||

direction([0,11)1];
END_TIF;
END_TIF;
END_TIF;
RETURN (u) ;
END_FUNCTION; -- base_axis

FUNCTION boolean_choose{b: BOOLEAN;
choicel, choice2: GENERIC:item): GENERIC:item;
IF b THEN
RETURN (choicel) ;
ELSE
RETURN (choice2) ;
END_TIF;
END_FUNCTION; -- boolean_choose

FUNCTION build_2axes (ref_directien: direction): LIST [2:2] OF direction;

LOCAL
d : direction := NVL(normalise(ref_direction),dummy_gri ||
direction([1, 0MY;
END_LOCAL;
RETURN( [d, orthogonal_complement(d)]) ;
END_FUNCTION; --tbulld_2axes

FUNCTION build_axes(axis, ref_direction: direction
): LEST/[3:3] OF direction;
LOCAL
Adl): direction;

d2 : direction;

END_LOCAL;
dl := NVL(normalise{axis),dummy_gri || direction([0,0,1]));
d2 := first_proj_axis(dl,ref_direction);

RETURN( [d2,normalise(cross_product (dl,d2)) .orientation,dl]);
END_FUNCTION; -- build_axes
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FUNCTION cc_design_date_time_correlation

(e : cc_design_date_and_time_assignment ) : BOOLEAN;
LOCAL

dt_role : STRING;
END_LOCAL;

dt_role := el\date_and_time_assignment.role.name;
CASE dt_role OF

'creation_date’ : IF SIZEOF (e.items) <>

SIZEOF (QUERY (x <* e.items |
'CONFIG_CONTROL_DESIGN.' +

' PRODUCT_DEFINITION'

IN TYPEOF (x)))

THEN RETURN (FALSE) ;

END_TIF;
'request_date’ : IF SIZEOF (e.items) <>
SIZEOF (QUERY (x <*)&.items |
SIZEOF (

[ "CONFIG_CONTROL_DESIGN.CHANGE_REQUEST',
'CONFIG_CONTROL_DESIGN.START_REQUEST'] *

TYPEOF (x¥) = 1))
THEN RETURN (FALSE) ;
END_TFy
'release_date' : IF SIZEOF (e.items) <>
SIZEOF (QUERY (x <* e.items [
SIZEOF (

[ 'CONFIG_CONTROL_DESIGN.CHANGE',
'CONFIG_CONTROL_DESIGN.START_WORK'] *

TYPEOF (x)) = 1))
THEN RETURN (FALSE) ;
END_IF;
'start_datey : IF SIZEOF (e.items) <>
SIZEOF (QUERY (X <* e.items |
SIZEOF {

[ "CONFIG_CONTROL_DESIGN.CHANGE',
'CONFIG_CONTROL_DESIGN.START_WORK'] *

TYPEOF (x)) = 1))
THEN RETURN (FALSE) ;
END_IF;
'sign_off_date’ : IF SIZEOF (e.items) <>

SIZEOF (QUERY (x <* e.items |
'"CONFIG_CONTROL_DESIGN.' +
'APPROVAL_PERSON_ORGANIZATION'
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IN TYPEOF (x)))
THEN RETURN(FALSE) ;
END_TIF;
'contract_date' : IF SIZEOF (e.items) <>

SIZEOF (QUERY (x <* e.ltems |
'CONFIG_CONTROL_DESIGN.CONTRACT'
IN TYPEOF (x)))
THEN RETURN(FALSE) ;
END_1IF;
'certification_date’ : IF SIZEOF (e.items) <>
SIZEOF (QUERY (x <* e.items |
'CONFIG_CONTROL_DESIGN.CERTIFRICATION'
IN TYPEOF (x)))
THEN RETURN (FALSE) ;
END_TF;
'classification_date’ : IF SIZEOF (e.items), <>
SIZEOF (QUERY (®X\<* e.items |
'CONFIG_CONTROL) DESIGN.' +
'SECURITY_CLASSIFICATION'
IN TYPEOF{ (x)1))
THEN RETURN (FALSE) ;
END_TIE;
'declassification_date' : IF SIZEOF (e.items) <>
STZEOF (QUERY (x <* e.items |
"CONFIG_CONTROL_DESIGN.' +
'SECURITY_CLASSIFICATION'
IN TYPEOF (x)))
THEN RETURN (FALSE) ;

END_TIF;
OTHERWISE : {RETURN(TRUE) ;
END_CASE;
RETURN (TRUE) ;
END_FUNCTION; -- cc_design_date_time_correlation

FUNCTION cc_design_person_and_organization_correlation

fe : cc_design_person_and_organization_assignment ) : BOOLEAN;
LOCAL

po_role : STRING;
END_LOCAL;

po_role := e\person_and_organization_assignment.role.name;

CASE po_role OF

'request_recipient' : IF SIZEOF (e.items) <>
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SIZEOF (QUERY (x <* e.items |
SIZEOF ([ 'CONFIG_CONTROL_DESIGN.' +
' CHANGE_REQUEST',
'CONFIG_CONTROL_DESIGN.' +

"START_REQUEST'] *

TYPEOF (x)) = 1))
THEN RETURN(FALSE) ;
END_TIF;
'"initiator' . IF SIZEOF (e.items) <>

SIZEOF (QUERY (x <* e.items |
SIZEOF ( [ 'CONFIG_CONTROL_DESIGNY" +
' CHANGE_REQUEST',
"CONFIG_CONTROL_DESIGN. '\

' START_REQUEST',
'CONFIG_CONTROL_DESIGN.' +

' START_WORK ',
'CONFIG_CONTRQLNDESIGN.' +
'"CHANGE'] *

TYPEOF (x)IN= 1))
THEN RETURN (FALSE) ;
END_IF¢
'creator' : IF SIZEOF (e.items) <>
SIZEOF (QUERY (x <* e.items |
SIZEOF (['CONFIG_CONTROL_DESIGN.' +

' PRODUCT_DEFINITION_FORMATION',
'CONFIG_CONTROL_DESIGN.' +
'"PRODUCT_DEFINITION'] *

TYPEOF (x)) = 1))
THEN RETURN (FALSE);
END_TIF;
‘part_supplier’ : IF SIZEOF (e.items) <>

SIZEOF (QUERY (x <* e.items |
"CONFIG_CONTROL_DESIGN.' +
' PRODUCT_DEFINITION_FORMATION'
IN TYPEOF (x)))
THEN RETURN (FALSE) ;
END_IF;
'design_supplier’ : IF SIZEOF (e.items) <>
SIZEOF (QUERY (x <* e.items |

"CONFIG_CONTROL_DESIGN. ™ +
' PRODUCT_DEFINITION_FORMATION'
IN TYPEOF (x)))
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THEN RETURN (FALSE) ;
END_TIF;
'design_owner' : IF SIZEQOF (e.items) <>
SIZEOF (QUERY (x <* e.items |

©ISO

'CONFIG_CONTROL_DESIGN.PRODUCT'
IN TYPEOF (x)))
THEN RETURN (FALSE) ;
END_TIF;
'configuration_manager' : IF SIZEOF (e.items) <>
SIZEOF (QUERY (x <* e.items |
'CONFIG_CONTROL_DESIGN.' +
'CONFIGURATION_ITEM'
IN TYPEOF (x)))
THEN RETURN (FALSE) ;
END_TIF;
'contractor’ : IF SIZEOF (e.items) <>
SIZEOF (QUERY (X <* e.items |
'"CONFIG_CONTROL_DESIGN.CONTRACT'
IN TYPEOF (x%}))
THEN RETURN (FALSE) ;
END_TIF;
'classification_officer' : IF SIZEOF (e.items) <>
SIZEOF (QUERY (X <* e.items |
"CONFIG_CONTROL_DESIGN.' +
'SECURITY_CLASSIFICATION'

IN TYPEOF (x))) THEN
RETURN(FALSE) ;
END_TIF;
OTHERWISE : RETURN(TRUE) ;
END_CASE;
RETURN (TRUETS
END_FUNCTION} >~ cc_design_person_and_organization_correlation

FUNCTION.\Closed_shell_reversed(a_shell: closed_shell

)2 Joriented_closed_shell;

LOCAL
the_reverse : oriented_closed_shell;
END_LOCAL;
IF 'CONFIG_CONTROL_DESIGN.ORIENTED_CLOSED_SHELL' IN TYPEOF (a_shell)
THEN
the_reverse := dummy_tri || connected_face_set (a_shell\
connected_face_set.cfs_faces) || closed_shell() ||
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oriented_closed_shell(a_shell\oriented_closed_shell.
closed_shell_element,NOT a_shellloriented_closed_shell.

orientation);

ELSE

the_reverse := dummy_tri || connected_face_set (a_shell)

connected face_set.cfs_faces) || closed_shell() ||
oriented_closed_shell(a_shell,FALSE);

END_TIF;

RETURN (the_reverse) ;

END_FUNCTION; -- closed_shell_reversed

FUNCTION conditional_reverse(p: BOOLEAN;
an_item: reversible_topology): reversible_topology;
IF p THEN RETURN({an_item) ;

ELSE
RETURN (topology_reversed(an_item)) ;
END_TIF;
END_FUNCTION; -- conditional_reverse

FUNCTION constraints_composite_curve_on_slrface(

c: composite_curve_on_surface): BOOLEAN;

LOCAL

n_segments : INTEGER := SIZEOFJ(C.segments);
END_LOCAL;
REPEAT k := 1 TO n_segmentssBY 1;

IF (NOT ('CONFIG_CONTROL“DESIGN.PCURVE' IN TYPEOF (c\composite_curve.
segments [k] .parent/curve))) AND (NOT (
'CONFIG_CONTRQL,DESIGN.SURFACE_CURVE' IN TYPEOF (c\composite_curve
.segments [k{ .parent_curve))) AND (NOT (
'CONFIG_GONTROL_DESIGN.COMPOSITE_CURVE_ON_SURFACE' IN TYPEOF (c\
composite_curve.segments[k] .parent_curve))) THEN

RETURNGEALSE) ;
END_IF5
END_REPEAT;
RETURN (TRUE) ;
END>FUNCTION; -- constraints_composite_curve_on_surface

FUNCTION constraints_geometry_shell_based_surface_model (
m: shell based_surface_model): BOOLEAN;

LOCAL
result : BOOLEAN := TRUE;
END_LOCAL;
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REPEAT j := 1 TO SIZEOF (m.sbsm_boundary) BY 1;

IF (NOT ('CONFIG_CONTROL_DESIGN.OPEN_SHELL' IN TYPEOF (m.
sbsm_boundary[jl))) AND (NOT ({
'CONFIG_CONTROL_DESIGN.CLOSED_SHELL' IN

TYPEOF (m.sbsm_boundary[3j]))) THEN
result := FALSE;
RETURN (result) ;
END_TIF;

END_REPEAT;
RETURN (result) ;
END_FUNCTION; -- constraints_geometry_shell_based_surface_modedl

FUNCTION constraints_geometry_shell_based _wireframe_model(
m: shell based _wireframe_model): BOOLEAN;

LOCAL
result : BOOLEAN := TRUE;
END_LOCAL;
REPEAT j := 1 TO SIZEOF(m.sbwm_boundary) BY\L;
IF (NOT ('CONFIG_CONTROL_DESIGN.WIRE_SHELL' IN TYPEOF (m.
sbwm_boundary[j]l))) AND (NOT (
'CONFIG_CONTROL_DESIGN.VERTEX_SHELL' IN
TYPEOF (m.sbwm_boundary[jl)))
THEN result := FALSE;
RETURN (result) ;
END_TIF;
END_REPEAT;

RETURN (result) ;
END_FUNCTION; -- constralnts_geometry_shell_based_wireframe_model

FUNCTION constraints_param_b_spline(degree, up_knots, up_cp: INTEGER;
kriot_mult: LIST OF INTEGER;
knots: LIST OF parameter_value): BOOLEAN;

LOCAL
k : INTEGER;
S : INTEGER;
result : BOOLEAN := TRUE;
END_LOCAL;
sum := knot_mult[l];
REPEAT i := 2 TO up_knots BY 1;
sum := sum + knot_mult{i];
END_REPEAT;

IF (degree < 1) OR (up_knots < 2) OR (up_cp < degree) OR (sum <> (
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degree + up_Cp + 2)) THEN result := FALSE;
RETURN (result) ;
END_TIF;
k := knot_mult[1l];

IF (k < 1) OR (k > (degree + 1)) THEN result := FALSE;
RETURN (result) ;
END_TIF;
REPEAT 1 := 2 TO up_knots BY 1;
IF (knot_mult([i] < 1) OR (knots[i) <= knots[i -~ 1}) THEN
result := FALSE;
RETURN (result) ;
END_TIF;
k := knot_mult[i];
IF (i < up_knots) AND (k > degree) THEN
result := FALSE;
RETURN (result) ;
END_TF;
IF (i = up_knots) AND (k > (degree + 1)) \THEN
result := FALSE;
RETURN (result) ;
END_TIF;
END_REPEAT;
RETURN (result) ;
END_FUNCTION; -~- constraints_param_b_spline

FUNCTION constraints_rectangular_composite_surface(

s: rectanguldr_composite_surface): BOOLEAN;
REPEAT 1 := 1 TO s.n.u BY 1;
REPEAT j := 1 TO)ys.n_v BY 1;
IF NOT (('CONFIG_CONTROL_DESIGN.B_SPLINE_SURFACE' IN TYPEOF(s.

segments[i] [j] .parent_surface)) OR (
'CONFIG_CONTROL_DESIGN.RECTANGULAR_TRIMMED SURFACE' IN TYPEOF (s

segments([i] [j] .parent_surface))) THEN
RETURN (FALSE) ;
END_TIF;
END_REPEAT;
END_REPEAT;
REPEAT i := 1 TO s.n_u - 1 BY 1;
REPEAT j := 1 TO s.n_v BY 1;

IF s.segments({i][j].u_transition = discontinuous THEN
RETURN (FALSE) ;
END_IF;
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END_REPEAT;

END_REPEAT;

REPEAT i := 1 TO s.n_u BY 1;
REPEAT j := 1 TO s.n_v - 1 BY 1;

IF s.segments[i]{j].v_transition = discontinuous THEN
RETURN (FALSE) ;
END_TIF;
END_REPEAT;
END_REPEAT;
RETURN (TRUE) ;

END_FUNCTION; -- constraints_rectangular_composite_surface

FUNCTION cross_product({argl, arg2: direction): vector;

LOCAL
V2 : LIST [3:3] OF REAL;
v1 : LIST [3:3] OF REAL;
mag : REAL;
res : direction;
result : vector;

END_LOCAL;

IF (NOT EXISTS(argl)) OR (argl.dim =/2% OR (NOT EXISTS(arg2)) OR {(arg2
.dim = 2) THEN RETURN(?);

ELSE
BEGIN

vl := normalise(argl) .direction_ratios;

v2 := normalise(arg2j\direction_ratios;

res := dummy_gri pkFdirection([(v1[2] * v2[3]) - (v1[3] * v2[2]),(

v1[3] * v2J[r]N - (v1[1l] * v2[3]),(v1([1] * v2[2]) - (v1[2] * v2[
11)1);

mag := 0;

REPEAT £ = 1 TO 3 BY 1;
mag “w* mag + (res.direction_ratios[i] * res.direction_ratios([i]);

END \REPEAT;

IFXvmag > 0 THEN
result := dummy_gri || vector(res, SQRT(mag));

ELSE
result := dummy_gri || vector(argl,0);

END_IF;

RETURN (result) ;

END;
END_TIF;
END_FUNCTION; -- cross_product
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FUNCTION curve_weights_positive(b: rational_b_spline_curve): BOOLEAN;

LOCAL
result : BOOLEAN := TRUE;
END_LOCAL;
REPEAT 1 := 0 TO b.upper_index_on_control_points BY 1;
IF b.weights{i] <= 0 THEN result := FALSE;
RETURN (result) ;
END_IF;
END_REPEAT;
RETURN (result) ;
END_FUNCTION; -- curve_weights_positive
FUNCTION derive_dimensional_exponents (x: unit): dimensional~exponents;
LOCAL
i : INTEGER;
result : dimensional_exponents := dimensional_jexponents(0,0,0,0,0,0,
0);
END_LOCAL;
IF 'CONFIG_CONTROL_DESIGN.DERIVED_UNIT' INYTYPEOF (x) THEN
REPEAT i := LOINDEX(x.elements) TO HIINDEX(x.elements) BY 1;
result.length exponent := regult.length_exponent +
(x.elements([1i].
exponent * x.elements[i},unit.dimensions.length_exponent);
result.mass_exponent %= result.mass_exponent + (x.elements[i].
exponent * x.elements[i].unit.dimensions.mass_exponent);
result.time_exponent := result.time_exponent + (x.elements[i].
exponent * x.elements[i].unit.dimensions.time_exponent) ;
result.electiric_current_exponent := result.
electric_lcurrent_exponent + (x.elements[i].exponent * x.
elements[i] .unit.dimensions.electric_current_exponent) ;
result: thermodynamic_temperature_exponent := result.
thermodynamic_temperature_exponent + (x.elements([i].exponent *
x/elements[i] .unit.dimensions.
thermodynamic_temperature_exponent) ;
result.amount_of_substance_exponent := result.
amount_of_substance_exponent + (x.elements[i].exponent * x.
elements([i] .unit.dimensions.amount_of_substance_exponent) ;
result.luminous_intensity_exponent := result.
luminous_intensity_exponent + (x.elements[i].exponent * Xx.
elements(i] .unit.dimensions.luminous_intensity_exponent);
END_REPEAT;
ELSE
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result :=

END_TIF;
RETURN (result) ;

END_

FUNCTION;

x.dimensions;

-- derive_dimensional_exponents

©ISO

FUNCTION dimension_of(item: geometric_representation_item

) : dimension_count;

LOCAL

X : SET OF representation;

X

Y

Yy : representation_context;
END_LOCAL;

:= using_representations({item);

= x[1]

.context_of_items;

RETURN (y\geometric_representation_context.coordinatergpdce_dimension) ;

END_

FUNCTION dimensions_for_si_unit(n: si

FUNCTION;

-- dimension_of

_unit_name

): dimensional_exponents;

CASE n OF
metre RETURN (dimensionall exponents(1,0,0,0,0,0,0));
gram RETURN (dimensienal_exponents(0,1,0,0,0,0,0));
second RETURN (dimensional_exponents(0,0,1,0,0,0,0));
ampere RETURN (dimensional_exponents(0,0,0,1,0,0,0));
kelvin RETURN (&lmensional_exponents(0,0,0,0,1,0,0));
mole RETURN{dimensional_exponents(0,0,0,0,0,1,0));
candela RETURN (dimensional_exponents(0,0,0,0,0,0,1));
radian RETURN (dimensional_exponents(0,0,0,0,0,0,0));
steradian RETURN (dimensional_exponents(0,0,0,0,0,0,0));
hertz RETURN (dimensional_exponents(0,0,-1,0,0,0,0));
newton RETURN (dimensional_exponents(1,1,-2,0,0,0,0));
pascal RETURN (dimensional_exponents(-1,1,-2,0,0,0,0));
joule RETURN (dimensional_exponents(2,1,-2,0,0,0,0));
watt RETURN (dimensional_exponents(2,1,-3,0,0,0,0));
coulomb RETURN(dimensional_exponents(0,0,l 1,0,0,0));
Mot RETURN (dimensional_exponents(2,1,-3,-1,0,0,0));
farad RETURN (dimensional_exponents(-2,-1,4,1,0,0,0));
ohm RETURN (dimensional_exponents(2,1,-3,-2,0,0,0));
siemens RETURN (dimensional_eXponents(-2,-1,3,2,0,0,0));
weber RETURN (dimensional_exponents(2,1,-2,-1,0,0,0));
tesla RETURN (dimensional_exponents(0,1,-2,-1,0,0,0));
henry RETURN (dimensional_exponents(2,1,-2,-2,0,0,0));
degree_celsius RETURN (dimensional_exponents(0,0,0,0,1,0,0));
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