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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through 1SO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with 1SO, also take part in the work. 1SO
collaborates closdy with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

International Standards are drafted in accordance with the rules givenin the SO/ |EC Directives, Part 3.

Draft International Standards adopted by thetechnical committees are circulated to the member bodiesfor
voting. Publication as an International Standard requires approval by at least 75 % of the member bodies
casting a vate.

Attention is drawn to the possibility that some of thedements of thispart of 1SO 10303 may bethe subject
of patent rights. SO shall not be held responsible for identifying any or all such patent rights.

International Standard | SO 10303-218 was prepared by Technical Committeel SO TC184/SC4, Industrial
automation systems and integration, Subcommittee SC4 Industrial data.

This International Standard is organized as a series of parts, each published separately. The structure of
this International Standard is described in SO 10303-1.

Each part of this International Standard is a member of one of the following series: description methods,
implementation methods, conformance testing methodology and framework, integrated generic resources,
integrated application resources, application protocols, abstract test suites, application interpreted
constructs, and application modules. This part is a member of the 200 series.

A completelist of parts of 1SO 10303 is available from the Internet:

<http://ww.tcl84-sc4.org/titles/STEP Titles.rtf>

Annexes A, B, C, D and E form a normative part of this part of SO 10303. AnnexesF, G, H, J, K and
L arefor information only.

©I1S0O 2004 — All rights reserved Vil
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I ntroduction

ISO 10303 is an International Standard for the computer-interpretable representation of product
information and for the exchange of product data. The objectiveisto providea neutral mechanism capable
of describing products throughout their life cycle. This mechanism is suitable not only for neutral file
exchange, but also as abasisfor implementing and sharing product databases, and as abasisfor archiving.

This part of 1SO 10303 is a member of the application protocol series. This part of 1SO 10303 specifies
an application protocal (AP) for the exchange, archiving and sharing of computer-interpretable process
plans for numerical control and manually machined parts. The intent of this AP is to allow for the
exchange, archiving and sharing of data between dissimilar Computer-Aided Process Planning (CAPP)
systems.

A process planis a set of instructions. These instructions are used by programmers to generate machine
tool controller programs which, when executed, drivethetool motionto removematerial. Process planning
takes place after the preliminary engineering designis completed but beforethe manufacturing process has
begun, and the process plan effort requires feedback for design completeness. Design information is
communicated to a process planner who identifies the manufacturing steps necessary to transform the
material specified by the design into a product.

This AP specifies the data contained within a process plan as opposed to the data necessary to perform
process planning functions. Includedinthis AP aretheré ationshipsthat exist between thedifferent process
plan data items as well as the relationships that exist between these data items and the product definition
data. Product definition dataincludes data items from design process such as geometry, surfacefinish and
machining tolerance.

Thisapplication protocol definesthe context, scope, and information requirementsfor digitally represented
process plans for numerical control and manually machined parts and specifies the integrated resources
necessary to satisfy these requirements.

Application protocols provide the basis for developing implementations of 1SO 10303 and abstract test
suites for the conformance testing of AP implementations.

Clause 1 defines the scope of the application protocol and summarizes the functionality and data covered
by the AP. Clause 3 lists the words defined in this part of 1SO 10303 and gives pointers to words defined
dsewhere. An application activity modd that isthebasisfor the definition of thescopeis providedin annex
F. Theinformation requirements of the application are specified in clause4 using terminology appropriate
totheapplication. A graphical representation of theinformation requirements, referred to astheapplication
reference modd, is given in annex G.

Resource constructs areinterpreted to meet theinformation requirements. Thisinterpretation producesthe
application interpreted modd (AIM). Thisinterpretation, givenin 5.1, showsthe correspondence between
the information requirements and the AIM. The short listing of the AIM specifies the interface to the
integrated resourcesand isgivenin 5.2. Notethat the definitions and EXPRESS provided in theintegrated
resourcesfor constructs used inthe AIM may include sdlect list items and subtypes which are not imported
into the AIM. The expanded listing given in Annex A contains the complete EXPRESS for the AIM
without annotation. A graphical representation of the AIM is givenin annex H. Additional requirements
for specific implementation methods are given in annex C.

viii ©I1S0O 2004 — All rights reserved
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Figure 1 containsthe data planning modd that providesahigh-level description of therequirementsfor this
application protocol, aswel asidentifyingthat somerd ationship exists between the basic datacomponents.
The planning modd illustrates that an process plan is composed of one or more sequenced activities. The
activities can be broken into several closdy related sub-activities. Activities are associated with the
product definition data and will be used in the production of the product shape data. Each activity
describes in detail the associated processing and the type and amount of resource required with additional

special instructions, if necessary. An process plan also includes administrative data pertinent to the
management of the process plan.

©I1S0O 2004 — All rights reserved iX
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shape_representation_for_process_planning
—1 1. Mamufacturing features

measurement_limitations

2. Mamufacturing process features

1. Workpiece configuration

part_model
1. Manufactured product

design_exception

1. Engineering PDD change request

| I

manufacturing_part_properties process_plan

1. Material selection
2. Material inventory

1. Product bill of material
2. Production cost estimates
3. Scheduling package

administrative
1. Facility ID

manufacturing_process_requirement_documents
1. Control programs

2. Operation sheets

3. Equipment availability

4. Equipment change request

process_activities

1. Process data for part routing
2.Sequence task

3. Process data for operation

—

manufacturing_machine_tool_resources
1. Equipment selection
2. Procured facility/ tooling

3. Tooling requirements
4. Tooling design

library_reference

1. Manufacturing resource database
2. Manufacturing technology database
3. Plan library

Figure 1 — Process planning data planning model
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| ndustrial automation systems and integration —

Product data representation and exchange —

Part 240: Application protocol: Process plansfor machined
products

1 Scope

This part of 1SO 10303 specifies the use of the integrated resources necessary for the scope and
information requirements for theexchange, sharing and long term data retention of computer-interpretable
process plan information for both numerical control (NC) and manually operated applications, and
associated product definition data.

NOTE 1 The application activity modd, in Annex F, provides a graphical representation of the processes and
information flows which are the basis for the definition of the scope of this part of 1SO 10303.

The following are within the scope of this part of 1SO 10303:

— information out of the planning activity that is contained in the process plans for machined parts which
includes:

— numerical controlled machines;
— manual operations.

— the manufacture of a single piece mechanical part, and assemblies of single piece parts for
manufacturing purpose which includes:

— process data for part routing which includes manufacturing process and setup sequencing;
— process data for operation.

— interface for capturing technical data out of the upstream application protocols which includes:
— product definition data, including tracking a design exception notice of a part;
— initial material definition data.

— technical data for and/or out of the process planning for machined pats which includes:
— machining features for defining shapes necessary for manufacturing;

— machining feature classification structure;

©I1S0O 2004 — All rights reserved 1
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— geometric and dimensional tolerances of the parts being manufactured;

— materials, and properties of the parts being manufactured.
— references to standards and specifications declared in the process plan;
— work instructions for the tasks required to manufacture a part, using which include:

— references to the resources required to perform the work;

— the sequences of the work instructions;

— relationships of the work to the part geometry.
— information required to support NC programming of processes specified in the process plan;
NOTE 2 Thisincludes product definition, administrative data, machine, tooling, and material requirements.
— information required to support in-process inspection specified in the process plan;

NOTE 3 In-process inspection includes such tasks as using gauge blocks or performing a probing operation to
verify the dimensional constraints placed upon the part.

— shop floor information specified in the process plan;
— information for production planning specified in the process plan;

NOTE 4 Information for production planning contains items such as process data for part routing and required
resource to perform the planned activity.

NOTE 5 Shop floor information contains such items as part routing, machine setup, and part loading
instructions.

Thefollowing are outside the scope of this part of 1SO 10303:
— NC program, source programs, and specific machine tool controller codes,
— NC process information derived from, or required for, manufacturing preplanning activities;

NOTE 6 Thisincludesinformation from activities such asfactory capacity planning, scheduling, producibility
analysis, and statistical process control.

— continuous [orocesses;

NOTE 7 Continuous processisthe control of aprocessthat requires feedback to determine new parameterssuch
as those used in the manufacture of chemical and plating products.

2 ©I1S0O 2004 — All rights reserved
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— inspection processes that require an inspection plan.

NOTE 8 Inspection processes refer to ingpection that occurs outside the context of the NC machining process,
such as removing the part and remounting it on a Coordinate Measuring Machine (CMM).

— drawing and production illustration contents;
— make or buy analysis activities;

— actual costing data;

— production control and scheduling analysis;
— production planning functions;

— actual execution of the process plan or associated NC programs,

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this part of SO 10303. For dated references, subsequent amendmentsto, or revisionsof, any
of these publications do not apply. However, parties to agreements based on this part of 1SO 10303 are
encouraged to investigate the passibility of applying the most recent editions of the normative documents
indicated below. For undated references, the latest edition of the normative document referred to applies.
Members of 1SO and |EC maintain registers of currently valid International Standards.

I SO 8824-1:1995, Infor mation Technology - Open Systems I nter connection — Abstract Syntax Notation
One (ASN.1) — Part 1: Specification of Basic Notation.

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

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

SO 10303-21:1994, Industrial automation systems and integration— Product data representation and
exchange — Part 21: Implementation methods: Clear text encoding of the exchange structure.

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

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

SO 10303-42:1994, Industrial automation systems and integration — Product data representation and
exchange — Part 42: Integrated generic resources. Geometric and topological representation.
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SO 10303-43:2000, Industrial automation systems and integration — Product data representation and
exchange — Part 43: Integrated generic resources. Representation structures.

I SO 10303-44:2000, Industrial automation systems and integration — Product data representation and
exchange — Part 44: Integrated generic resources. Product structure configuration.

SO 10303-45:1998, Industrial automation systems and integration — Product data representation and
exchange — Part 45: Integrated generic resources. Materials.

SO 10303-47:1997, Industrial automation systems and integration — Product data representation and
exchange — Part 47: Integrated generic resources. Shape variation tolerances.

SO 10303-49:1998, Industrial automation systems and integration — Product data representation and
exchange — Part 49: Integrated generic resources. Process structure and properties.

I SO 10303-501:2000, Industrial automation systemsand i ntegration—Product data representationand
exchange — Part 501: Application interpreted construct: Edge-based wireframe.

I SO 10303-502:2000, Industrial automation systemsand i ntegration—Product data representationand
exchange — Part 502: Application interpreted construct: Shell-based wireframe.

SO 10303-507:2001, Industrial automation systemsand i ntegration—Product data representationand
exchange — Part 507: Application interpreted construct: Geometrically bounded surface.

I SO 10303-509:2001, Industrial automation systemsand i ntegration—Product data representationand
exchange — Part 509: Application interpreted construct: Manifold surface.

I SO 10303-510:2000, Industrial automation systemsand i ntegration—Product data representationand
exchange — Part 510: Application interpreted construct: Geometrically bounded wireframe.

SO 10303-511:1999, Industrial automation systemsand i ntegration—Product data representationand
exchange — Part 511: Application interpreted construct: Topologically bounded surface.

SO 10303-512:1999, Industrial automation systemsand i ntegration—Product data representationand
exchange — Part 512: Application interpreted construct: Faceted boundary representation.

SO 10303-514:1999, Industrial automation systemsand i ntegration—Product data representationand
exchange — Part 514: Application interpreted construct: Advanced boundary representation.

SO 10303-519:1999, Industrial automation systemsand i ntegration—Product data representationand
exchange — Part 519: Application interpreted construct: Geometric tolerances.

SO 10303-522::2003, Industrial automation systemsand i ntegration—Product data representation and
exchange — Part 522: Application interpreted construct: Machining features.

4 ©I1S0O 2004 — All rights reserved
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I SO 13584-26:2000, Industrial automation systems and integration—Partslibrary —Part 26: Logical
resource: Information supplier identification.

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

3 Terms, definitions and abbreviations

3.1 Termsdefined in 1SO 10303-1
For the purpose of this part of 1SO 10303, the following terms defined in SO 10303-1 apply.
— abstract test suite (ATS);

— application;

— application activity modd (AAM);

— application context;

— application interpreted modd (AIM);

— application object;

— application protocal (AP);

— application reference modd (ARM);

— computer aided design (CAD);

— computer aided manufacture (CAM);

— conformance class;

— conformance requirement;

— data;

— data exchange;

— generic resource;

— information;

— integrated generic resource;

— integrated resource;

©I1S0O 2004 — All rights reserved 5
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— interpretation;

— modd;

— PICS proforma;

— product;

— product data;

— product information mode!;
— resource construct;

— test purpose;

— unit of functionality (UoF);

— validation.

3.2 Termsdefined in I SO 10303-21
For the purpose of this part of 1SO 10303, the following terms defined in 1SO 10303-21 apply.

— implementation method.

3.3 Termsdefined in 1SO 10303-31

For the purpose of this part of 1SO 10303, the following terms defined in 1SO 10303-31 apply.
— conformance class;

— conformance testing;

— postprocessor;

— Preprocessor.

3.4 Other definitions

For the purposes of this part of 1SO 10303, the following definitions apply:
34.1

computer-aided process planning (CAPP) system
acommercial or proprietary software application used to assist process planners in making a process plan

6 ©I1S0O 2004 — All rights reserved
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34.2

direct numerical control (DNC) system

a computer system that transmits machine-tool controller codes directly from a host computer to the
machine-tool controller. The machine-tool controller transmits back its status to the host system

3.4.3

engineering bill of materials (EBOM)

thelist of part numbers and assemblies that make up the design engineering configuration that containsthe
raw stock size and the material specification

3.4.4

engineering change notice (ECN)

a document released by design engineering to production that informs production of pending changesto a
specific design

3.4.5
engineering change order (ECO)
an authorization to implement changes to a specific engineering design

3.4.6

fixture coordinate system

acoordinate system on afixture for thelocation and orientation of thefixturein a machinetool coordinate
system

3.4.7

group technology (GT)

a manufacturing philosophy in which similar parts are identified and grouped together to take advantage
of their similarities in manufacturing and design

3.4.8
inventory item
atangible object that must be accounted for on an inventory manifest

3.4.9
machine coor dinate system
three mutually perpendicular planes which define the axis and origin for a machine location

3.4.10

machined part (MP)
a product shaped by removing material using one or more machine tools
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34.11
manufacturing bill of materials
alist of materials required for the machining process plan.

EXAMPLE A product has an engineering bill of materials of: lft hinge, right holder, bolt, washer, locknut,
bearing washer. The left hinge, right holder, and bearing washer need to have a hole machined as a loose
assembly, they are then separated. The bearing washer isreturned to stores and the left hinge, right holder have
other machining work done prior to being sent off to another site for heat treatment and plating. Theengineering
and product build will show six items but our machining process plan needs a separate bill of materials with just
left hinge, right holder, and bearing washer.

3.4.12
material resour ce planning (M RP) system
a software application that controls and schedules the flow of materials as required by production

3.4.13

numerical control (NC)

the control of a servo mechanism or system determined by a group of alphanumeric characterswhich are
interpreted by a control device

3.4.14
part coordinate system
three mutually perpendicular planes which define the axis and origin for a part location

3.4.15

part program

aset of instructions used to transform the part specification from an engineering drawing or 3D modd to
a sequence of processing steps to be performed on an NC machine

3.4.16

process plan (PP)

the detailed method for the machining of a part. It includes a sequence of stepsto be executed that call out
thesdected machines, fabrication, operation steps, setups, routings, andin-processingpection requirements
for the manufacturing of a machined part

3.4.17

product definition data (PDD)
the data that pertains to the design description

3.5 Abbreviations

For purposes of this part of SO 10303, the following abbreviations apply:

AAM application activity mode
AlC application interpreted construct
AIM application interpreted mode
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AP
ARM
ATS
B-rep
CAD
CAPP
DBMS
DNC
EBOM
ECN
ECO
GT

ID
IDEFO
IDEF1X
MP
MRP
NC
PDD
PICS
PP

UoF

I SO/DI'S 10303-240: 2004(E)

application protocol

application reference modd
abstract test suite

boundary representation
computer aided design
computer-aided process planning
database management system
direct numerical control
engineering bill of materials
engineering change notice
engineering change order

group technology

identification

ICAM definition language O
ICAM definition language 1 - extended
machined part

material resource planning
numerical control

product definition data

protocol implementation conformance statement
process plan

units of functionality
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4 Information requirements

This clause specifies theinformation required for manual or numerical control process plans for machined
parts.

The information requirements are specified as a set of units of functionality, application objects, and
application assertions. These assertions pertain to individual application objects and to relationships
between application objects. Theinformation requirements are defined using theterminol ogy of the subject
area of this application protocal.

NOTE 1 A graphical representation of the information requirementsis given in annex G.

NOTE 2 The information requirements correspond to those of the activitiesidentified as being within the scope
of this application protocol in annex F.

NOTE 3 The mapping table specified in 5.1 shows how the integrated resources and application interpreted
constructs are used to meet the information requirements of this application protocol.

4.1 Units of functionality

This subclause specifies the units of functionality for the process planning application protocol. This part
of 1SO 10303 specifies the following units of functionality:

— administrative;

— design_exception;

— library_reference;

— manufacturing_machine_tool_resources;

— manufacturing_process_requirement_documents;
— manufacturing_part_properties,

— measurement_limitations;

— part_modd;

— process_activities;

— process plan;

— shape representation_for_process _planning.

Theunits of functionality and a description of the functions that each UoF supports are given below. The
application objects included in the UoFs are defined in 4.2.
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4.1.1 administrative

The administrative UoF contains the information required for the management of process plan. This
information contains sufficient detail toallow for theidentification, releaseand revision of theprocessplan.

The following application objects are used by the administrative UoF:
— Company;

— Company_contract_assignment;

— Organization;

— Planning_group_member;

— Status authority.

4.1.2 design_exception

Thedesign_exception UoF containsthe application objects used for documentation required for issuing an
error report for a problem that was discovered in the creation of a process plan, and a solution to the
problem as it pertains to the regeneration of input data for further process planning.

The following application objects are used by the design_exception UoF:

— Design_exception_notice;

— Engineering_change order;

— Engineering_change proposal.

4.1.3 library reference

Thelibrary_reference UoF provides the capability and mechanisms by which references can be made to
information in external libraries.

NOTE A supplier library of part information is a type of library that may be referenced.
The following application abjects are used by thelibrary_reference UoF:

— BSU;

— Class BSU;

— Externally_defined representation;

— Library_part_assignment;
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4.1.4 manufacturing_machine tool resources

Property BSU;
Property value;

Supplier_BSU.

Themanufacturing_machine tool_resources UoF contains the definitions of tools, fixtures, and jigs used

to accomplish the fabrication of a part.

The following application objects are used by the manufacturing_machine tool _resources UoF:

12

Clamp_mating_definition;
Clamp_position;

Controller;

Fixture assembly;

Fixture assembly dement;
Generic_manufacturing_resource;
In_facility location;

Machine

Pallet;

Resource with material;
Resource with representation;
Tool_assembly;
Tool_assembly dement;
Tool_body;

Tool_compensation;
Tool_magazine turret_carousd;
Work_cdl;

Workstation.
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4.1.5 manufacturing_part_properties

Themanufacturing_part_properties UoF containsthedescription of characteristics of thepart that isbeing
defined. These characteristics specify requirements for manufacturing that apply to either the state of the
part at a particular time prior to or after the manufacture of the part, or a process that is required to be
executed during the manufacture of the part.

Thefollowing application objects are used by the manufacturing_part_properties UoF:

— Alternate material;

— Descriptive_parameter;

— Hardness;

— Material;

— Material_property;

— Numeric_parameter;

— Numeric_parameter_with_tolerance;

— Part_property;

— Process_property;

— Property;

— Property_parameter;

— Surface property.

4.1.6 manufacturing_process requirement_documents
Themanufacturing_process requirement_documents UoF containsinformationthat identifies product data
for control documents. These documents include contracts, drawings, additional data for process plans,
and other supporting documentation for process plans. Thses documents may be in ether digital or
hardcopy format.

Thefollowing application objects are used by the manufacturing_process_requirement_documents UoF:
— Contract;

— Controller_program;

— Digital_file;
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Document_assignment;
Document_file;
Document_file properties;
Document_file relationship;
Drawing;
External_schema_definition;
External file identificaiton;
Fixture contract;

Hardcopy;

Illustration;
Material_specification;
NC_function;
Partial_document_assignment;
Special_capability;
Special_instruction;
Specification;
Supplemental_document;
Tool_contract;

Tool_data;

View_reference;

Workingstep.
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4.1.7 measurement_limitations
Themeasurement_limitations UoF containstheinformation necessary toidentify theimportant sizes of the
measured relationships between aspects of a part's shape or between an aspect of a part's shape and a
reference shape that does not comprise the shape of the part, and the acceptable deviation from that size
or relationship for the purpose of manufacturing.
The following application abjects are used by thelibrary_reference UoF:
— Angular_dimension_tolerance;
— Angular_size dimension_tolerance;
— Curved dimension_tolerance;
— Diameter_dimension_tolerance;
— Dimensional_tolerance;
— Distance along_curve tolerance;
— Geometric_tolerance;
— Limits_and fits;
— Location_dimension_tolerance;
— Location_tolerance;
— Machining_tolerance;
— Plus_minus_value
— Radial_dimension_tolerance;
— Size tolerance;
— Tolerance limit;
— Tolerance range;

— Tolerance value.
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4.1.8 part_model

The part_modd UoF contains the information necessary to identify the part that is to be input to the
process planning function and identify the association of properties with that part. Additionally,
information pertaining to feedback about the quality or necessary revisions to the product data is
represented by this UoF.

The following application objects are used by thelibrary_reference UoF:

— Manufactured_assembly;

— Manufactured_assembly_rdationship;

— Mating_definition;

— Mating_definition_relationship;

— Mating_rdationship;

— Part_version;

— Single piece part.

4.1.9 process activities

The process _activities UoF contains the information which defines a specific manufacturing action.
M anufacturing actionsdeal with thetransformation and inspectionthat takesplaceinthe sequential process
of machining asourcematerial into afinal part. These manufacturing actionsinclude processes, operations
and tasks associated with material removal by numerically controlled machine toals.

The following application abjects are used by the process_activities UoF:

— Activity;

— Allowed time;

— Alternate activity;

— Ancillary_activity;

— Ancillary_setup;

— Fixture pallet_mounting;

— Fixture pallet_unmounting;

— Fixture_setup;
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Machine_setup;
Machining_operation;
Machining_process;
Machine parameters,
Machine usage;
Manufacturing_activity;
Manufacturing_process,
Non_machining_process;
Part_fixture_mounting;
Part_fixture_unmounting;
Part_handling;
Part_mounting;
Part_machine_mounting;
Part_machine_unmounting;
Part_unmounting;
Performance rate;
Production rate;
Process_activity;
Setup_activity;

Single setup_process;
Tool_setup;

Validation.
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4.1.10 process plan

The process_plan UoF contains the application objects used for defining a process plan, revisions of the
process plan, machining feature classification structure and manufacturing process and setup sequencing.

The following application objects are used by the process plan UoF:

— Alternate process plan;

— Feature dependency;

— Feature identification item;

— Feature interaction;

— Process plan_security;

— Process plan_version;

— Range of parts,

— Revision.

4.1.11 shape representation_for_process planning
The shape representation for_process planning UoF contains the physical definition of initial and final
form of the part. This definition is given via a parametric method for features, and additional geometric
and topological definitions.

The following application objects are used by thelibrary_reference UoF:
— Base shape;

— Block _base shape;

— Cylindrical_base shape;

— Explicit_base shape representation;

— Geometric_modd;

— Implicit_base shape representation;

— Intermediate_shape;;

— Manufacturing_process feature;

— Modd_dement;
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— Ngon_base shape;

— Object_dement_shape representation;

— Orientation;

— Part_placement;

— Part_shape;

— Shape_aspect;

— Shape _aspect_representation;

— Shape representation_type.

4.2 Application objects

Thissubclause specifiestheapplication objectsfor them mechanical product definitionfor processplanning
using machining features application pratocol. Each application object isan atomic e ement that embodies

a unique application concept and contains attributes specifying the data el ements of the object. The
application objects and their definitions are given below.

4.2.1 Activity

An Activity is a discrete task, or set of tasks, that is executed in the manufacturing of a product. Each
Activity is either an Manufacturing_activity (see 4.2.69), Setup_activity (see 4.2.119), or Alternate -
activity (see4.2.3). The data associated with an Activity are the following:

— activity_information;

— activity_number;

— constrained_by;

— description;

— duration;

— frequency;

— graphics_representation;

— name

— organization id;

©I1S0O 2004 — All rights reserved 19



I SO/DI'S 10303-240: 2004(E)

— references;

— resources.

4.2.1.1 activity_information
The activity_information specifies the Special_instruction (see 4.2.127) for the purpose of planning a
machining activity. The activity_information need not be specified for a particular Special_instruction.

There may be morethan one activity information for a Special_instruction. See 4.3.6 for the application
assertion.

4.2.1.2 activity_number

Theactivity _number specifiestheuniqueidentifier for anoperation, task, or step, withinanprocess plan -
version.

4.2.1.3 constrained by

The constrained by specifies Supplemental_document (see 4.2.130) that is the additional documentation
that may be referenced to further define the activity. The constrained by need not be specified for a
particular Activity. See 4.3.7 for the application assertion.

4.2.1.4 description

The description specifies the word, or group of words, that provide either instructions for the Activity to
be performed or state the objective to be achieved by the Activity.

EXAMPLE These descriptions might contain:
— drill and reem all four 3" diameter through holes;

— fabricate hub mounting holes;
— fixture the shaft per diagram “ A1234" and machine per NC Program “XYZ".

4.2.1.5 duration

The duration specifies the Performance rate (see 4.2.102)which is the amount of time necessary to
completethetask. See4.3.5 for the application assertion.

4.2.1.6 frequency

The frequence specifies the number of repetitions a process plan is performed for a particular part.
Frequency need not be specified for a particular Activity.
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4.2.1.7 graphics representation
Thegraphics_representation specifies the visual representation of information necessary for the actrivity.
There may be morethan onegraphics_representation for a Drawing(see4.2.33), lllustration (see4.2.52),

or View_reference (see 4.2.145). The graphics_representation need not be specified for a particular
Activity. See4.3.1, 4.3.3, and 4.3.8 for the application assertion.

4.2.1.8 name

The name specifies the word, or group of words that make up the unique designation of an Activity.

4.2.1.9 organization_id

The organization id specifies the unique identifier for the organization responsible for performing the
Activity.

4.2.1.10 references

Thereferences specifiesthe Material (See4.2.72) of the Part_version(see 4.2.100) necessary to perform
the activity. References need not be specified for a particular Activity. See 4.3.4 for the application
assertion.

4.2.1.11 resources
The resources specifies the Generic_manufacturing_resource (see 4.2.47) that defines the additional
resources that may be necessary to perform the activity. The resources need not be specified for a

particular Activity (see4.2.72). Resources need not be specified for aparticular Activity. See4.3.2for the
application assertion.

4.2.2 Allowed time

An Allowed_timeisthetotal timeallocated for the completion of an activity. An Allowed timeisatype
of Performance rate (see 4.2.102).

EXAMPLE TheAllowed_timeequal stheallowance factor multiplied by thestandard_time. If thestandard_time
takes 3 minutesto drill ahole, and the allowance factor for thejob is 1.2, the Allowed_time for the job would be
3.6 minutes.

The data associated with an Allowed_time are the following:
— allowance factor;
— alowed type;

— standard_time.
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4.2.2.1 allowance factor

The allowance factor specifies the percentage of the standard time which compensates for unavoidable
ddays.

EXAMPLE Unavoidable delays include such thing as: making minor tool repairs, equipment repairs, operator
fatigue, and human factors.

4.2.2.2 allowed type

Theallowed_typespecifiestheword or group of wordsthat identify theitemwithin thecategory of allowed
times. A Allowed _time need not be specified for a particular allowed_type.

EXAMPLE Thetypeincludes such words as batch, lot, order, piece, setup, teardown, and run time.
4.2.2.3 standard_time

The standard_time specifies a time value for the accomplishment of a work task as determined by the
proper application of appropriate work measurement techniques.

NOTE Thestandard_timeis not influenced by operator fatigue, weather conditions, or other variables.
4.2.3 Alternate activity

An Alternate_activity is the identification of a separate activity that can be used to replace the current
activity within the same process plan. The data associated with an Alternate activity is the following:

— primary_activity.
4.2.3.1 primary_activity

Theprimary_activity specifiesthe Activity (see4.2.1) of the primary activity for which this activity isthe
Alternate_activity. See 4.3.9 for the application assertion.

4.2.4 Alternate material

An Alternate_material is the identification of a secondary material that may be used when the primary
material choiceis not available. The data associated with an Alternate_material are the following:

EXAMPLE Figure 15 Illustrates a note block for a part with Alternate_material
NOTE The Alternate material definition is derived from paragraph 4.2.1 of 1SO 10303-224.
— alternate ranking;

— material_substitute.
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4.2.4.1 alternate ranking

Thealternate ranking specifies the order for sdecting Alternate_material objectsin theevent the primary
Material is not available.

4.2.4.2 material_substitute

Thematerial_substitute specifies the material to be used as the substitute. See4.3.10 for the application
assertion.

4.2.5 Alternate process plan

An Alternate process plan is the identification of a secondary process plan that may be used when the
primary process plan choiceis not available. Thedata associated with an Alternate process plan arethe
following:

— alternate ranking;

— plan_substitute.

4.2.5.1 alternate ranking

The alternate_ranking specifies the order for sdecting Alternate process plan objects in the event the
primary Process plan version (see 4.2.107) is hot available.

4.2.5.2 plan_substitute

Theplan_substitute specifies Process plan version (see4.2.107) that isto be used as a substitute process
plan. See4.3.11 for the application assertion.

4.2.6 Ancillary_activity

AnAncillary_setupisatypeof Manufacturing_activities (see4.2.69) that definesan ancillary action. The
data associated with an Ancillary_activity are the following:

— method.

4.2.6.1 method

A method specifies the descriptive ancillary action being performed. The method need not be specified
for aparticular Ancillary_setup.
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4.2.7 Ancillary_setup

AnAncillary_setupisatypeof Setup_activity (see4.2.119) that definesthe setup for aan ancillary action
Activity (see4.2.1). The data associated with an Ancillary_setup are the following:

— setup_type.
4.2.7.1 setup_type

A setup_type specifies the descriptive placement and location information for an ancillary activity.

4.2.8 Angular_dimension_tolerance

An Angular_dimension_toleranceis atype of Location_tolerance (see 4.2.59) that defines the allowable
variation in the angle between two dements of the shape of a part. Each Angular_dimension_tolerance
shall have an origin shape and a termination shape.

NOTE 1 The Angular_dimension_tolerance definition is derived from paragraph 4.2.3 of 1SO 10303-224.

NOTE 2 Figure 2 illustrates the Angular_dimension_tolerance and Figure 3 illustrates use of the attributes.

4— termination_shape

Angular dimension_tolerance

+.01 / origin_shape
-.01
30 /

Figure 2 — Angular_dimension_tolerance
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mirror_termination = FALSE

major_angle =TRUE

mirror_origin = FALSE

major_angle = FALSE
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major_angle =TRUE

mirror_origin = TRUE

mirror_termination = TRUE

major_angle = FALSE

mirror_termination = FALSE

major_angle =FALSE

mirror_drigin =TRUE

major_angle —TRUE

mirror_origin = FALSE

major_angle =TRUE

mirror_termination = TRUE

major_angle=FALSE

Figure 3— Angular_dimension_tolerance attribute usage

The data associated with an Angular_dimension_tolerance are the following:

— major_angle;
— mirror_origin;

— mirror_termination.
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4.2.8.1 major_angle

The major_angle specifies whether or not the angle is the larger of the two angles formed by the two
dements of the part's shape (origin and termination) that arerelated to the Angular_dimension_tolerance.
This attributeis used in combination with the other attributes to determine the angle that is being limited.

4.2.8.2 mirror_origin

Themirror_origin specifieswhether or not the origin eement ismirrored about aplanethat it is orthogonal
to. A value of trueindicates that the origin element is mirrored about a plane that it is orthogonal to.

4.2.8.3 mirror_termination

The mirror_termination specifies whether or not the origin eement is mirrored about a plane that it is
orthogonal to. A value of true indicates that the termination eement is mirrored about a plane that it is
orthogonal to.

4.2.9 Angular_size dimension_tolerance

AnAngular_size dimension_toleranceisatypeof Size tolerance(see4.2.125) that specifiestheallowable
variation on the size or gap formed by two angular e ements of the shape of a part.

NOTE 1 TheAngular_size dimension_tolerance definition is derived from paragraph 4.2.4 of 1SO 10303-224.

NOTE 2 Figure4 illustrates the Angular_size_dimension_tolerance.

+.004

-.005
full or half=TRUE

45
full or_ha]f=FALW
M /“" applied shape

angular element of Xnglar element of
applied_shape applied shape

Figure4 — Angular_size dimension_tolerance
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The data associated with an Angular_size dimension_tolerance are the following:
— full_or_half;
— major_angle.
4.2.9.1 full or_half
Thefull_or_half indicates the method used to establishthe Angular_size dimension_toleranceangle. The

angle is either established between the two sides of an angular element or a center line datum and an
angular dement.

4.2.9.2 major_angle
The major_angle specifies the size of the angle for defining the variation. Theangleis ether the largest

or the smallest of the two angles formed by the two dements of the part's shape that are rdlated to the
Angular_size dimension_tolerance.

4.2.10 Base shape

A Base _shape istheinitial shape of the material before machining of the features. Each Base shapeis
éther an Explicit_base shape representation (see4.2.36) or an Implicit_base shape representation (see
4.2.53).

NOTE The Base shape definition is derived from paragraph 4.2.7 of 1SO 10303-224.

4.2.11 Block _base shape

A Block _base shapeisatypeof Implicit_base shape representation (see4.2.53) that describestheinitial
shape of the material as a rectangular cross section of some determined length.

NOTE 1 TheBlock_base shape definition is derived from paragraph 4.2.10 of 1SO 10303-224.

NOTE 2 Figure5illustrates a Block_base shape and the associated attributes.
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Figure 5 — Block_base shape

The data associated with a Block_base shape are the following:
— height;
— width.

4.2.11.1 height

The height specifies the size of the side of a Block_base shape along the Y-axis. See 4.3.12 for the
application assertion.

4.2.11.2 width

The width specifies the size of the side of a Block _base shape along the X-axis. See 4.3.12 for the
application assertion.

4.2.12 BSU

A BSU identifies a piece of information, that can be a supplier, aclass or aproperty, by specifying a code
and a version. Each BSU is dther a Supplier BSU (see 4.2.131), a Class BSU (see 4.2.15), or a
Property BSU (see 4.2.111).

NOTE The BSU definition is derived from paragraph 4.2.17 of 1SO 10303-224.

The data associated with a BSU are the following:

— code.
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4.2.12.1 code

The code specifies the designation of the identification of the information piece.

4.2.13 Clamp_mating_definition

A Clamp_mating_definitionisaview of aClamp_position, defining the physical connection of two or more
Shape_aspect objects. It includes technical information about the kind of connection. Thisinformationis
independent from the hierarchical assembly structure.

The data associated with a Clamp_position are the following:

— mating_shape;

— mating_type.

4.2.13.1 mating_shape

The mating_shape specifies the shape that form the area of mating contact between two Shape _aspect
objects. See4.3.15 for the application assertion.

4.2.13.2 mating_type

The mating_type specifies the kind of mating, or how the items shall be mated together.

4.2.14 Clamp_position

A Clamping_position identifies the location and type of clamp being used to hold down the part for
manufacturing processes.

The data associated with a Clamp_position are the following:
— location;

— mating_solution;

— part_hold downs;

— position_type.

4.2.14.1 location

Thelocation specifies where the clamp is to be position to hold down the part.
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4.2.14.2 mating_solution

Themating_solution specifies thephysical connection of two or more points of contact between the clamp
and the manufactured part. See 4.3.13 for the application assertion

4.2.14.3 part_hold_downs

Thepart_hold downs specifiesthe Fixture assembly (see4.2.43) that definestheshapeof theclamp being
used to hold the part. See 4.3.14 for the application assertion.

4.2.14.4 position_type

The position_type specifies type of device used to hold the part in position.

The values of the position_type may be one of the following:

— clamp;

— jack;

— locator.

NOTE See4.2.14.4.1t04.2.14.4.3 for the definition of each allowable value for position_type.

4.2.14.4.1 clamp: used for clamping various thickness of material in position, will hold multiple leyers
of material.

4.2.14.4.2 jack: provides an adjustable rest pad which compensates for work pieceirregularities.

4.2.14.4.3 locator : removablelocating devices for precision alignment of work piecesin jigsand fixtures.

4.2.15 Class BSU

A Class BSU isatype of BSU (see 4.2.12) that identifies a class in a parts library.
NOTE 1 BSU isan acronym for “basic semantical unit”.

NOTE 2 The combination of supplier identification, code, and version of a class shall be unique.
NOTE 3 The Class BSU definition is derived from paragraph 4.2.34 of 1SO 10303-224.

The data associated with a Class BSU are the following:

— defined by;

— version.
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4.2.15.1 defined_by

Thedefined by specifiesthelibrary supplier who definesthelibrary class. See4.3.16 for the application
assertion.

4.2.15.2 version

The version specifies the designation of the version of the information piece.

4.2.16 Company

A Company isan organizationwhichisresponsiblefor the process plansand products. Thedata associated
with a Company are the following:

— address;
— name.

4.2.16.1 address

The address specifies where the Company is located.

4.2.16.2 name

The name specifies the word, or group of words, that make up the unique designation of a Company.

4.2.17 Company_contract_assignment

A Company_contract_assignment is a mechanism to associate a company with a contract, where the
assigned company provides information about the contract it is associated to. The data associated with a
Company_contract_assignment are the following:

— assigned_company;

— role.

4.2.17.1 assigned_company

The assigned_company specifies the company that is used to provide information to the contract. See
4.3.17 for the application assertion.

4.2.17.2 role

Theassigned _company specifies the purpose for a company fulfilling the role with contracts.
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4.2.18 Contract
A Contract is the binding agreement between two parties for the procurement and delivery of goods or

services. This agreement is alegally enforceable business arrangement for the supply of certain goods or
services by the contractee to the contractor. The data associated with a Contract are the following:

— acquires;

— binding_agreement;
— contract_document;
— contract_number;
— project_number.
4.2.18.1 acquires

The acquires specifies the product that is to be manufactured for this contract. See 4.3.20 for the
application assertion.

4.2.18.2 binding_agreement
The binding_agreement specifies the company supplying the contract to manufacture a product. A

Company_contract_assignment need not be specified for a particular Contract. See 4.3.18 for the
application assertion.

4.2.18.3 contract_document

The contract_document specifies the hardcopy or digital document that details information about the
contract. The contract_document need not be specified for a particular Contract. See 4.3.19 for the
application assertion.

4.2.18.4 contract_number
The contract_number specifies the unique identification of a Contract within an organization.

4.2.18.5 project_number

The project_number specifies the unique identification, within an organization, that relates the work
authorization back to the Contract.
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4.2.19 Controller

TheController isthe computerized numerical controller that giveinstructions to a machinefor the purpose
of creating aproduct. The data associated with a Controller are the following:

— controller_modd;
— controller_name;

— controller_specification.

4.2.19.1 controller_model

The controller_modd specifies the descriptive modd identification of the controller.

4.2.19.2 controller _name

The controller_name specifies the descriptive name for the controller.

4.2.19.3 controller _specification

The controller_specification specifies the hardcopy or digital document that details information about the
controller. See 4.3.21 for the application assertion.

4.2.20 Controller_program

An Controller_programis the collection of information, which identifies a specific set of instructions to
create a product.

NOTE A program can be stored as a computer file or stored on other media. Program in this context refersto
the collection of controller codes necessary to control the machine tools spindle speeds, axisfeed rates, and other
needed controller functions.

The data associated with an Controller_program are the following:
— accomplishes,

— controller_data file;

— controller_type;

— covers;

— id

— identified _on;

— program_format;
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— references;

— revision;

— validation_date;

— validation_time,

4.2.20.1 accomplishes

The accomplishes specifies the process planning activity achieved by the completion of this controller

program. Theaccomplishes need not be specified for a particular Controller_program. See4.3.24 for the
application assertion.

4.2.20.2 controller _data file
The controller_data file specifies the hardcopy or digital document that is the controller program. The

controller_data file need not be specified for a particular Controller_program. See 4.3.22 for the
application assertion.

4.2.20.3 controller_type

The controller_type specifies the identification of the manufacturer and model number of the controller
attached to the machine tool for which the controller program is written.

4.2.20.4 covers
Thecovers specifies the sequential organization of the process planning activities covered by thecontroller

program. The covers need not be specified for a particular Controller_program. See 4.3.25 for the
application assertion.

4.2.205 id

The id specifies the unique identification, within an organization, of the controller program used for a
specific machining sequence specified on the Process plan version (see4.2.107).

4.2.20.6 identified_on

Theidentified on specifies the product that is having the part shape modified by this controller program.
See 4.3.23 for the application assertion.

4.2.20.7 program_format

Theprogram_format specifies theidentification of the standard used in the data encoding of the controller
program.
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4.2.20.8 references

The references specifies the tooling referenced by the controller program. The references need not be
specified for a particular Controller_program See 4.3.26 for the application assertion.

4.2.20.9 revision

Therevision specifiesthe uniqueidentification, within an organization, of thechangeleve of the controller
program.

4.2.20.10 validation date

Thevalidation date specifies a calendar date on which the controller program was tested and found to be
suitable for production use.

4.2.20.11 validation_time

Thevalidation_time specifies the clock time on which the controller program was tested and found to be
suitablefor production use. Thevalidation_timeneed not be specified for a particular controller program.

4.2.21 Curved_dimension_tolerance

A Curved dimension_tolerance is a type of Size tolerance (see 4.2.125) that is the tolerance on a
dimension for a curve measured along the entire path of the curve.

NOTE 1 The Curved_dimension_tolerance definition is derived from paragraph 4.2.47 of 1SO 10303-224.

NOTE 2 Figure 6 illustrates the Curved_dimension_tolerance.

+.00z2
-.001
10.00

Figure 6 — Curved_dimension_tolerance
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4.2.22 Cylindrical_base shape

A Cylindrical_base shapeis atypeof Implicit_base shape representation (see 4.2.53) that is theinitial
shape of the material which is cylindrical.

NOTE 1 The Cylindrical_base shape definition is derived from paragraph 4.2.51 of 1SO 10303-224.
NOTE 2 Figure7 illustrates a Cylindrical_base shape.
The data associated with a Cylindrical_base shape are the following:

— diameter.

4.2.22.1 diameter

The diameter specifies the distance across a Cylindrical_base shape. See 4.3.27 for the application
assertion.

hase_shape len

I
|
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|
Figure 7— Cylindrical_base shape

36 ©I1S0O 2004 — All rights reserved



| SO/DI S 10303-240: 2004(E)
4.2.23 Descriptive parameter

A Descriptive parameter is a type of Property parameter (see 4.2.112) that is an explanation of the
property being defined by a specification.

NOTE The Descriptive_parameter definition is derived from paragraph 4.2.61 of 1SO 10303-224.
The data associated with a Descriptive parameter are the following:

— descriptive _string.

4.2.23.1 descriptive string

Thedescriptive _string specifiesaword or group of words by which a Descriptive parameter isexplained.

4.2.24 Design_exception_notice

A Design_exception_noticeis a natification of a design discrepancy discovered during the creation of the
process plan for a given part such that process planning cannot continue until atechnical recommendation
is made to correct the problem.

NOTE The Design_exception_notice definition is derived from paragraph 4.2.62 of 1SO 10303-224.

The data associated with a Design_exception_notice are the following:

— discrepant_part;

— issues;

— lissuing_date;

— notice _description;

— notice_number;

— technical_recommendation.

4.2.24.1 discrepant_part

The discrepant_part specifies the part that has a design discrepancy. There may be more than one
discrepant_part for a Design_exception_notice. See 4.3.29 for the application assertion.

4.2.24.2 issues

Theissues specifies the change proposal to modify aPart. Theissues heed not be specified for aparticular
Design_exception _notice. Theremay bemorethan oneissuesfor aDesign_exception notice. See4.3.28
for the application assertion.
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4.2.24.3 issuing_date

Theissuing_date specifies the year, month and day when the design_exception_notice was created.

4.2.24.4 notice_description

Thenatice_description specifies the kind of problem or non-conformance machining condition causing a
rejection of a part.

EXAMPLE If two holes were drilled ssimultaneously and the drill bits would run together, a recommendation
would be needed to either change the depth of the hole or change the machining process.

4.2.24.5 notice_number

Thenatice_number specifies a unique identification for each Design_exception_notice.

4.2.24.6 technical_recommendation
Thetechnical_recommendation specifies arecommended resol ution to adesign problem discovered during

the creation of the process plan for a part. The technical_recommendation need not be specified for a
particular Design_exception_notice.

4.2.25 Diameter_dimension_tolerance

A Diameter_dimension_toleranceis atype of Size tolerance (see 4.2.125) that is the allowable variation
of thesize of aholein a surface.

NOTE 1 The Design_exception_notice definition is derived from paragraph 4.2.64 of 1SO 10303-224.

NOTE 2 Figure 8 illustrates the Diameter_dimension_tolerance.

4.2.26 Digital file

A Digital_filecontains computer interpretabledata. A Digital_fileisatypeof Document_file(see4.2.30).

4.2.27 Dimensional_tolerance

A Dimensional_tolerance is the total amount a specific dimension is permitted to vary, which is the
difference between maximum and minimum permitted limits of size. Each Dimensional_toleranceiseither
a Location_tolerance (see 4.2.59) or a Size tolerance (see 4.2.125).

NOTE The Dimensional_tolerance definition is derived from paragraph 4.2.68 of 1SO 10303-224.

EXAMPLE A dimension given as 1.624 +.002/-.002 meansit may be 1.626 or 1.622, or anywhere between these
[imit dimensions.
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+ .00y
-.00z

Figure 8 — Diameter _dimension_tolerance

The data associated with a Dimensional_tolerance are the following:

— dimension_description;

— dimension_value;

— limit;

— sdignificant_digits;

— unit_of _measure.

4.2.27.1 dimension_description

The dimension_description specifies a textual description of any conditions which may affect the
interpretation of the tolerance information that is defined. There may be more than one dimension -
descriptionfor aDimensional_tolerance. Thedimension_description need not be specified for aparticular
Dimensional _tolerance.

EXAMPLE A Dimension_tolerance may apply in two places.

4.2.27.2 dimension_value

The dimension_value specifies the tatal amount by which a specific dimension is permitted to vary.
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4.2.27.3 limit

Thelimit specifiesthetolerancevalue applied to the Dimension_tolerance. Thelimit need not be specified
for aparticular Dimensional_tolerance. See 4.3.30 for the application assertion.

4.2.27.4 significant_digits

The significant_digits specifies the number of decimal places indicating the accuracy of dimension or
tolerance. The Significant_digits need not be specified for a particular Dimensional_tolerance.

4.2.27.5 unit_of _measure

Theunit_of measure specifies the unit in which the quantity is expressed.

4.2.28 Distance along_curve tolerance

A Distance along_curve tolerance is a type of Location_tolerance (see 4.2.59) that is the distance
calculated between two eements along a path defined by a third dement of geometry.

NOTE 1 The Distance _along_curve tolerance definition is derived from paragraph 4.2.71 of 1SO 10303-224.

NOTE 2 Figure9illustrates the Distance along_curve tolerance.

+.002
-.001
+

+

Figure 9 — Distance along_curve _tolerance
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The data associated with a Distance along _curve tolerance are the following:
— path;

— with_curve direction.

4.2.28.1 path

The path specifies the shape that the tolerance appliesto. See 4.3.31 for the application assertion.

4.2.28.2 with_curve direction
Thewith _curve direction specifies the direction along the d ement to apply thetolerance. The tolerance

value is either applied from the start point of the curveto the end point of the curve, or the direction does
not matter.

4.2.29 Document_assignment

A Document_assignment is a mechanism to associate a document with an object, where the assigned
document provides information about the object it is associated to. Each Document_assignment may be
aPartial_document_assignment (see4.2.101). The data associated with a Document_assignment arethe
following:

— assigned _document;

— role.

4.2.29.1 assigned_document

Theassigned document specifies the Document_file (see 4.2.30) that is used to provideinformation. See
4.3.32 for the application assertion.

4.2.29.2 role

Therole specifies the meaning of the Document_assignment.
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4.2.30 Document_file

A Document _file is a file on a computer system or a paper document that make up a document
representation. Each Document_fileis a Hardcopy (see 4.2.50) or a Digital_file (see 4.2.26). The data
associated with a Document_file are the following:

— document_properties;

— document_type;

— file id;

— file location,

— vesion id.

4.2.30.1 document_properties

Thedocument_properties specifies the characteristics of the Document_filethat relateto theformat of the

object. See 4.3.33 for the application assertion. The document_properties need not be specified for a
particular Document_file (see 4.2.30).

4.2.30.2 document_type

The document_type specifies the word or the group of words that describe the kind of object the
characteristicsare provided for. The document_type need not be specified for a particular Document_file.

The values of the document_type may be one of the following:

— check plan;

— drawing;

— geometry;

— NC data;

— process plan;

— sample data.

NOTE See4.2.30.2.1t0 4.2.30.2.6 for the definition of each allowable value for document_type.
4.2.30.2.1 check plan: the document represents quality control planning data.

4.2.30.2.2 drawing: the document represents a technical drawing.

4.2.30.2.3 geometry: the document represents a shape modd.
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4.2.30.2.4 NC data: the document represents numerical control data.
4.2.30.2.5 process plan: the document represents process planning data.

4.2.30.2.6 sample data: the document represents measured data.

4.2.30.3 file id

Thefile_id specifies the identifier which is used to locate the file eéither on a computer system or in a
repository of paper documents.

4.2.30.4 file location

Thefile location specifies the information necessary to locate the file in an external storage area. See
4.3.34 for the application assertion. A file_location need not be specified for a particular Document_file.

4.2.30.5 version_id
Theversion _id specifies theidentification of theversion that distinguishes one Document_file object from

other versions of Document_file objects with the samefile id. Theversion id need not be specified for a
particular Document_file.

4.2.31 Document_file properties

A Document_file property specifies characteristics of a Document_file (4.2.30) that specify the format
of the object. At least one of the optional attributes shall be specified for each instance of this object. The
data associated with a Document_file properties are the following:

— content_country_code;

— content_detail_levd;

— content_geometry_type;

— content_language _code;

— creating_interface

— creating_operating_system;

— creating_system;

— data format;
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— file size;
— format_character_code;

— page_count.

4.2.31.1 content_country code

Thecontent_country _code specifiesthe country, asaddition to the language, according to thealpha-2 code
specified in SO 3166-1. Thecountry_code need not be specified for a particular content_language code.

EXAMPLE Possiblevaluesfor country_code may be, 'GB’ for the United Kingdom or *US' for the UnitedStates
of America.

4.2.31.2 content_detail level

The content_detail level specifies the leve of detail that the Document file (4.2.30) provides. The
content_detail_|level need not be specified for a particular Document_content_property.

The values of the content_detail_level may be one of the following:

— rough 3d shape;

— rounded edges.

NOTE See4.2.31.2.1t04.2.31.2.2 for the definition of each allowable value for content_detail level.
4.2.31.2.1 rough 3d shape: the 3D shape modd without edge rounds and fillets.

4.2.31.2.2 rounded edges: the 3D shape mode with edge rounds and fillets.

4.2.31.3 content_geometry type

Thecontent_geometry _type specifies thekind or kinds of geometry that an object contains. The content_-
geometry_type need not be specified for a particular Document_content_property.

Thevalues of the content_geometry type may be one of the following:
— assembly;

— assembly with mating eements;

— closed volume

— drawing derived from 3D data;

— drawing related to 3D data;
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— solid and surface modd;

— solid modd;

— surface moded;

— 2D drawing;

— 2D shape;

— 3D wireframe modd.

NOTE See4.2.31.3.1to for 4.2.31.3.11 the definition of each allowable value for content_geometry_type.

4.2.31.3.1 2D assembly: the document contains an assembly structure with reference to the assembled
components and their transformation matrices.

4.2.31.3.2 assembly with mating elements: the document contains an assembly structure including the
meating components only, such as screws or rivets, with exact positioning information. This assembly
representation is intended to be overlayed with the assembly structure for the main components.

4.2.31.3.3 2D closed volume: Thedocument containsa 3D shapemode in closed body topological surface
representation.

4.2.31.3.4 drawing derived from 3D data: the document contains a technical drawing that has been
derived from a 3D shape modd.

4.2.31.3.5drawing related to 3D data: the document contains a technical drawing that visualizes a 3D
shape modd and possibly establishes associative links to the 3D shape modd.

4.2.31.3.6 solid mode!: the document contains a 3D shape modd in advanced boundary representation.

4.2.31.3.7 solid and surface model: the document contains a 3D shape modd in surface and advanced
boundary representation.

4.2.31.3.8 2D surface model: the document contains a 3D shape modd in surface representation.
4.2.31.3.9 2D shape: the document contains a 2D shape modd or contours only.
4.2.31.3.10 2D drawing: the document contains a technical drawing without 3D shape representation.

4.2.31.3.11 3D wir eframe model: the document contains a 3D shape modd in wireframe representation.
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4.2.31.4 content_language code

Thecontent_language codespecifiesthelanguageof thetext informationintheAlpha-3 bibliographic code
specified in ISO 639-2. Thecontent_language code need not be specified for a particular Document_file.

EXAMPLE Possiblevalues for language code may be, "eng’ for English, 'fre’ for French, 'rus’ for Russian, or
"ger’ for German.

4.2.31.5 creating_interface

The creating_interface specifies the computer application used to create the Document_file (see 4.2.30)
object.The creating_interface need not be specified for a particular Document_creation_property.

EXAMPLE 1 'Postscript Printer Driver’ isan example for a creating interface.

EXAMPLE 2 'SYSTEM-C-STL’ isan examplefor acreating interfacein the case of astereo lithographic mode.
4.2.31.6 creating_operating_system
The creating_operating_system specifies the operating system that is used to execute the computer

application that created the characterized object. Thecreating_operating_system need not be specified for
a particular Document_file property.

4.2.31.7 creating_system

The creating_system specifies the computer application or the machinewhich is used to create the object
that is characterized. Thecreating_system need not be specified for a particular Document_file property.

4.2.31.8 data_format

Thedata format specifies the convention that was used to structure the information in the characterized
object. A data_format need not be specified for a particular Document_file. The data_format need not be
specified for a particular Document_format_property.

Thevalues of the data_format may be one of the following:

— DXF;

— IGES;

— 1S0 10303-203;

— 1S0O 10303-214;

— 1SO 10303-224,

— 1SO 10303-238,;
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— SO 6983,

— SO 13399;

— TIFF CCITT GR4;

— VDAFS,

— VOXEL.

NOTE See4.2.31.8.1to for 4.2.31.8.10 the definition of each allowable value for data_format.
4.2.31.8.1 DXF: the document contains data in Drawing Exchange File format.
4.2.31.8.2 | GES: the document contains data in Initial Graphics Exchange Specification format.
4.2.31.8.3 1SO 10303-203: the document contains data in ISO 10303-203 format.
4.2.31.8.41SO 10303-214: the document contains data in ISO 10303-214 format.
4.2.31.8.51S0 10303-224: the document contains data in ISO 10303-214 format.
4.2.31.8.6 1 SO 10303-238: the document contains data in ISO 10303-214 format.
4.2.31.8.71S0 6983 : M and G codes for NC controlers.

4.2.31.88 TIFF CCITT GR4: the document contains datain TIFF CCITT GR4 format.
4.2.31.8.9 VDAFS: the document contains datain VDAFS format.

4.2.31.8.10 VOXEL: the document contains data in VOXEL format.

4.2.31.9 file size
Thefile size specifies the size of adigitally stored document. Thefile size shall only be applied in cases

wheretheDocument_size property isreferred by aDigital_document (see4.2.26) or aDocument_file (see
4.2.30). Thefile_size need not be specified for a particular Document_size property.

EXAMPLE ’15021 Bytes and 'lessthan 500 Bytes are examplesfor afile_size.
4.2.31.10 format_character _code

The format_character_code specifies the character code that is used in the characterized object. A
format_character_code need not be specified for a particular Document_file.
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Thevalues of the format_character_code may be one of the following:
— binary;
— |EC 61286;
— 1SO 646;
— SO 3098-1,
— S0 6937,
— SO 8859-1,
— 1SO 10646.
NOTE See4.2.31.10.1to for 4.2.31.10.7 the definition of each allowable value for format_character_code.
4.2.31.10.1 binary: the document contains data in binary format.
4.2.31.10.2 | EC 61286: thecoded character set used to encodethedocument data accordingto | EC 61286.
4.2.31.10.3 | SO 646: the coded character set used to encode the document data according to SO 646.
NOTE The character set in SO 646 isidentical to the character set commonly known as ASCII

4.2.31.10.4 1 SO 3098-1: the coded character set used to encode the document data is according to SO
3098-1.

4.2.31.10.5 SO 6937: the coded character set used to encode the document data is according to
|SO/IEC6937.

4.2.31.10.6 1SO 8859-1: the coded character set used to encode the document data according to SO
8859-1.

NOTE The character set in SO 8859-1 isidentical to the character set commonly known as LATIN-1.

4.2.31.10.7 1SO 10646: the coded character set used to encode the document data according to
|SO/IEC10646.

4.2.31.11 page count

The page_count specifies the number of pages of the application object the Document_size property is
referred by. The page_count shall only be used in cases wherethe Document_size property isreferred by
aHardcopy (see4.2.50). The page_count need not be specified for a particular Document_size property.

EXAMPLE '42 pages and 'morethan 1 page’ are examples of a page_count.
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4.2.32 Document_file relationship
A Document_file relationship is a rlationship between two Document_file (4.2.30) objects. It specifies
that therelated Document_fileis referenced from the rdlating Document_file. The data associated witha

Document_file reationship are the following:

EXAMPLE A service manual may contain graphics for explanatory reasons. In this case the Document _file
objects that contain the graphics are referenced as related from the Document_file object that contains the body
of the service manual with relation_type 'reference’.

— previous file;
— succeeding_file.
4.2.32.1 previous file

Theprevious_file specifiesthe Document_filewith the highest precedence. See4.3.35 for the application
assertion.

4.2.32.2 succeeding_file

The succeeding_file specifies the Document_filewith alesser precedence. Seed.3.35 for the application
assertion.

4.2.33 Drawing

A Drawing is the identification of a graphic representation used to communicate the design. It identifies
aversion of adocument that depicts the physical and functional data for a product, or some characteristic
thereof, by meansof pictorial and text presentations. Thedata associated with a Drawing arethefollowing:
— drawing_data file;

— drawing_type;

— id

— identifies;

— revision_levd.

4.2.33.1 drawing_data file

Thedrawing_data file specifies the hardcopy or digital document that is the drawing. See4.3.36 for the
application assertion.
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4.2.33.2 drawing_type

The drawing_type specifies the word, or group of words, that identify the item within the category of
Drawings.

EXAMPLE A drawing_type may include such word groups as atool design drawing, an engineering drawing,
or a manufacturing drawing.

4.2.33.3 id

Theid specifies the unique identification for a Drawing within an organization.

4.2.33.4 identifies

Theidentifies specifies the activity that requiresadrawing for additional information. Theidentifies need
not be specified for a particular Drawing. See 4.3.37 for the application assertion.

4.2.33.5 revision_level

Therevision_levd specifiesthe Drawing reeaselevd. A Drawing releaselevel correspondsto a particular
product version reflecting an approved engineering change.

4.2.34 Engineering_change order

An Engineering_change order is an authorization for modification of the product data that will result in
anew process plan for a part.

NOTE These Engineering_change orders apply only to changes that effect process planning.
The data associated with an Engineering_change order are the following:

— change _order_number;

— new_version.

4.2.34.1 change order _number

Thechange order_number specifies a unique identification of the Engineering change order.

4.2.34.2 new_version

The new_version specifies the current version of a Part which has an effected change made by the
Engineering change order. There may be more than one new_version of an Engineering_change order.
See 4.3.38 for the application assertion.
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4.2.35 Engineering_change proposal
An Engineering_change proposal is a document that describes potential modifications to a part.

NOTE The Engineering_change _proposal definition is derived from paragraph 4.2.74 of 1SO 10303-224.
The data associated with an Engineering_change_proposal are the following:
— change_proposal_number;
— incorporated_proposal.
4.2.35.1 change proposal_number
The change _proposal_number specifies a unique identification of the Engineering_change proposal.
4.2.35.2 incor porated proposal

The incorporated proposal specifies the change proposals that describe the modifications to the Part.

There may be morethan oneincorporated proposal for an Engineering_change proposal. See4.3.39 for
the application assertion.

4.2.36 Explicit_base shape representation

An Explicit_base shape representation is a type of Base shape (see 4.2.10) that is the geometric
representation needed to define the shape of theinitial material.

NOTE TheExplicit_base shape representation definition isderived from paragraph 4.2.74 of 1SO 10303-224.

EXAMPLE A B-rep modd containing the geometry for a cast part may be an Explicit_base shape -
representation.

The data associated with an Explicit_base shape representation are the following:

— B_rep form.

4.2.36.1 B rep form

The B_rep_form specifies the shape that is the representation of the initial material. See 4.3.40 for the
application assertion.
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4.2.37 External file identification

An External_file identification specifies the location of a file in an external storage system. The data
associated with an External_file id_and location are the following:

— external_file id;
— external_file location.

4.2.37.1 external file id

Theexternal_id specifiestheidentifier of adocument inan external storage system. A external_id need not
be specified for a particular External_file identification

EXAMPLE An example of an external_file_id may be’ specification.txt’.

4.2.37.2 external _file location

Thelocation specifies the location of the Document_file in the external storage system.
EXAMPLE 'D:n projectln’ and’'/projects/projectl/’.

The combination of fileid and itslocation taken from the previous examplesare’ D:n project1n specification.txt’
and '/projects/projectl/specification.txt’ respectively

4.2.38 External _schema definition

An External_schema_definition provides a reference mechanism to specify external documents that are
associated with objects defined in this part of 1SO 10303. Thesedocumentsare other 1SO 10303 partsthat
may contain data that are not in scope of this part of ISO 10303. Each External_schema definition is
either aNC_function (see4.2.79) or aWorkingstep (see4.2.147). The dataassociated with an External_-
schema_definition are the following:

— reference_schema.

4.2.38.1 reference schema

Thereference_schema specifies afile being referenced that conforms to the |SO 10303 schemalin digital
format. See 4.3.42 for the application assertion.

EXAMPLE An example of areference_schemaisafilethat conformsto the ISO 10303-238 schema.
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4.2.39 Externally defined representation
An Externally_defined representation is used to identify a piece of product data whose definition is
provided within an external specification or document. The data associated with an Externally _defined -
representation are the following:
— identified by;
— location;
— placement.

4.2.39.1 identified_by

Theidentified by specifies the part being referenced, that is contained in an external library. See 4.3.41
for the application assertion.

4.2.39.2 location

The location specifies the orientation of the external product data within the geometric domain of the
product data of this part of SO 10303.

4.2.39.3 placement

The placement specifies the positioning of the external product data within the geometric domain of the
product data of this part of SO 10303.

4.2.40 Feature identification item

An Feature identification_item is an identification of machining features associated with a particular
activity of the process plan. The data associated with an Feature identification_item are the following:

— feature;
— feature rdation.
4.2.40.1 feature

Thefeature specifies the machining featureidentified by a Feature identification_item. See4.3.44 for the
application assertion.
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4.2.40.2 feature relation

Thefeature reation specifiestheinteraction betweenthis Feature identification itemand other Feature -
identification_item objects. A Feature interaction need not be specified for a particular Feature -
identification_item. See 4.3.43 for the application assertion.

EXAMPLE A feature relation may be a hole feature having an interaction with athread feature.

4.2.41 Feature interaction

A Feature interaction is identification of features that relate to one ancther for the purpose of process
activity planning.

EXAMPLE A Pocket and a Recess in the same pocket may be feature interactions.
The data associated with a Feature_interaction are the following:

— description;

— related feature;

— role.

4.2.41.1 description

The description specifies the descriptive information that describes the type of feature interaction.

4.2.41.2 related feature

The rdated feature specifies the feature involved in the interaction. The related feature need not be
specified for a particular Feature_interaction. See 4.3.45 for the application assertion.

4.2.41.3 role
Therole specifies a description of the role the Feature _interaction has with Feature identification item

objects. If the description has a value of “offset length” then the role shall have a value of “in-process
shape’ and therdated feature shall reference a feature that represents an in process shape.

4.2.42 Feature_dependency

A Feature_dependency organizes manufacturing featuresin a sequential order for process planning. The
value of the Feature dependency shall be one of the following:

— description;

— name
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— related feature item;

— rdating_feature item.

4.2.42.1 description

The description specifies the word, or group of words, that explain the work performed within the
Feature _dependency.

4.2.42.2 name

The name specifies the word, or group of words, used to identify the associated value of a specific
characteristic of a Feature dependency.

4.2.42.3 related feature item

The rdated feature item specifies the sequence of features to be processed by the process plan. The
sequencing is achieved through chaining together the Feature identification_item objects (see 4.2.40).
The rlated feature item references the next Feature identification item. See 4.3.46 and for the
application assertion.

4.2.42.4 relating feature item
The relating feature item specifies the sequence of features to be processed by the process plan. The
sequencing is achieved through chaining together the Feature identification_item objects (see 4.2.40).

The rdating_feature item references the previous Feature identification item. See 4.3.46 and for the
application assertion.

4.2.43 Fixture assembly

A Fixture assembly is a collection of one or more Fixture _assembly eement objects used to support the
part in a known orientation in space. The data associated with a Fixture assembly are the following:

— assembly_instruction;
— comprised of;

— configuration;

— defined_shape;

— documented_by;

— id
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— identified by;

— located_by.

4.2.43.1 assembly instruction

Theassembly_instruction specifiestheword, or group of words, that provides directions on how to connect
the fixture d ements for use as a Fixture_assembly.

4.2.43.2 comprised_of

Thecomprised_of specifiesthe Fixture assembly element objects (see4.2.44) or other Fixture assembly
that define a Fixture assembly. See 4.3.48, 4.3.49, 4.3.49 for the application assertion.

4.2.43.3 configuration
The configuration specifies whether the Fixture assembly is modular or non_modular. A modular

assembly is afixture made up of a group of fixture components, used to support a part. A non_modular
assembly is a single component fixture.

4.2.43.4 defined_shape
The defined_shape specifies the Shape aspect(see 4.2.120) that has the shape of the fixture assembly

defined by an aspect of geometry. Thedefined shape need not be specified for aparticular Fixture
assembly. See 4.3.53 for the application assertion.

4.2.43.5 documented by

The documented by specifies the fixture referenced by the Drawing. A Fixture assembly need not be
specified for a particular Fixture assembly. See4.3.47 for the application assertion.

4.2.43.6 id

Theid specifies the uniqueidentification, within an organization, of afixture used to support apart during
the machining process.

4.2.43.7 identified_by

Theidentified by specifies the Fixture_contract necessary to procure the Fixture assembly. See 4.3.50
for the application assertion.

4.2.43.8 located by

Thelocated by specifiesthe Part_fixture_mounting (see 4.2.88) or Fixture pallet_mounting (see4.2.94)
necessary to position the Fixture assembly. See4.3.51, 4.3.52, 4.3.52 for the application assertion.
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4.2.44 Fixture assembly element

A Fixture assembly dement is the component or components used in the makeup of a fixture assembly.

NOTE A fixture assembly element can be as simple as a clamp or magnetic table, or as complicated as a
modular assembly.

The data associated with a Fixture_assembly dement are the following:
— catalogue_number;

— company_name;

— defined_shape;

— description;

— id

— name

— weight.

4.2.44.1 catalogue number

Thecatalogue_number specifies the unique identification of an itemin afixture catalogue. The catalog_-
number need not be specified for a particular Fixture assembly eement.

4.2.44.2 company_name

The company_name specifiestheword, or group of words, that uniquely identify the manufacturer of the
Fixture assembly eement.

4.2.44.3 defined_shape
The defined _shape specifies the Shape aspect(see 4.2.120) that has the shape of the Fixture assembly

element defined by an aspect of geometry. A defined _shape need not be specified for a particular
Fixture _assembly element. See 4.3.54 for the application assertion.

4.2.44.4 description

The description specifies the word or group of words used to provide information about the Fixture -
assembly _dement and its function.

4.2.445 id

Theid specifies the unique identification, within an organization, of a Fixture assembly eement.
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4.2.44.6 name

The name specifies the word, or group of words, that identifies the Fixture assembly dement.

4.2.44.7 weight

The weight specifies the numeric value that represents the mass of the Fixture assembly element. The
weight need not be specified for a particular Fixture assembly eement.

4.2.45 Fixture_contract

A Fixture _contract is the identification of a fixture assembly as the property of the contractee.

NOTE  Contract fixtures are established by a fixture_contract associated with a specific fixture or fixture
assembly. Fixture_contractsareidentified for accounting purposes and billed back to a specific contract. Thetool
or fixture will have a property tag attached showing it to be the property of the contractee. The company that
designed and constructed thetool or fixture charges the contracting company for thetool or fixture and then uses
the tool or fixture to produce the parts for the contracting company.

The data associated with a Fixture _contract are the following:
— contract_number;

— design_order;

— fabrication order;

— part_number.

4.2.45.1 contract_number

The contract_number specifies the uniqueidentification of a contract associated with afixture assembly,
within an organization.

4.2.45.2 design_order

The design_order specifies the unique identification, within an organization, of the documentation that
initiates a request for a design of a contract fixture.

4.2.45.3 fabrication_order

The fabrication_order specifies the unique identification, within an organization, of the documentation
initiating a request to build the contract fixture.

4.2.45.4 part_number

The part_number specifies the unique identification, within an organization, of the contract fixture.
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4.2.46 Fixture setup

A Fixture setup is a type of Setup_activity (see 4.2.119) that is the activity of placing or locating the
fixture assembly and the part on the machine prior to performing machining operations.

NOTE Figure 10 illustrates the fixture setup. It illustrates the relationship that exists between the machine,
fixture and part. The machine coordinates are shown as Xm, Ym, and Zm. The fixture coordinates are shown as
Xf, Yf, and Zf. The part coordinates are shown as Xp, Yp, and Zp.

Figure 10 — Fixture setup

The data associated with a Fixture _setup are the following:
— fixture to_machine location;

— fixture to_machine _orientation;

— fixture to_machine reference plane

— identifies;

— identifies fixture,

— identifies_pallet.

4.2.46.1 fixture to_machine location

Thefixture to_machine location specifies a cartesian point on the machine that establishes the reference
for locating the fixture within the machine coordinate system.
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4.2.46.2 fixture to_machine orientation

The fixture to_machine orientation specifies the angle of the fixture that establishes the reference for
locating the fixture within the machine coordinate system.

4.2.46.3 fixture to_machine reference plane

Thefixture to_machine reference plane specifies a plane on thefixturethat establishes thereferencefor
locating the fixture within the machine coordinate system.

4.2.46.4 identifies

The identifies specifies the Machine (see 4.2.60) requiring a fixture setup. The identifies need not be
specified for a particular Fixture setup. See 4.3.55 for the application assertion.

4.2.46.5 identifies fixture

The identifies specifies the Fixture assembly (see 4.2.43) to be setup on a Machine (see 4.2.60). See
4.3.56 for the application assertion.

4.2.46.5.1 identifies pallet

The identifies_pallet specifies the machine working surface where the part to be manufactured is place.
See 4.3.57 for the application assertion.

4.2.47 Generic_manufacturing_resource

A Generic_manufacturing_resource is an inventory item used to support machining operations. Each
Generic_manufacturing_resource is either a Generic_manufacturing resource, Resource with material
(see4.2.116), or Resource with_representation (see 4.2.117).

EXAMPLE Durable products such as marking dies, and consumable products such as dye penetrant, coolants,
and lubricants are Generic_manufacturing_resources.

The data associated with a Generic_manufacturing_resource are the following:
— description;

— name

— Quantity;

— units.
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4.2.47.1 description

The description specifies the word, or group of words, that describe the manufacturing resource needed.

NOTE Thisdescription isrequired for human interpretation to distinguish it from other resources of the same
type or family, such as hydraulic oil or lubricating oil.

4.2.47.2 name

The name specifies the word, or group of words, that make up the unique designation of a manufacturing
resource.

4.2.47.3 quantity

The quantity specifies the count of the Generic_manufacturing_resource needed.

EXAMPLE Quantity such as ‘threg’ in “three gallons’, ‘two’ in “two pair”, or ‘on€’ in “one each”.
4.2.47.4 units

The units specifies the physical measure of the Generic_manufacturing_resource needed.
EXAMPLE Unitssuch as‘gallons in “threegallons’, ‘pair’ asin “two pair”, or ‘each’ asin “one each”.
4.2.48 Geometric_model

A Geometric_modd isamodd containing complete representation of shape.

4.2.49 Geometric_tolerance

A Geomeric_toleranceis the maximum or minimum variation from true geometric form or position that
may be permitted in manufacture.

NOTE Geometric tolerance definitions are derived from 1SO 10303-224.
The data associated with a Geometric_tolerance is the following:

— applied_shape.

4.2.49.1 applied_shape

Theapplied_shape specifies the shape on apart that is being toleranced by a Geometric tolerance. There
may be morethan one applied shapefor a Geometric_tolerance. See4.3.58 for the application assertion.
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4.2.50 Hardcopy

A Hardcopy isthe actual stack of paper consisting of one or more sheets, on which some product datais
written, printed or plotted.

4.251 Hardness

A Hardness is the resistance of a material to deformation by external forces. The data associated with a
Hardness are the following:

— high valug

— low_value

— nominal;

— scdle

4.2.51.1 high value

Thehigh value specifiesthehighest allowed value of hardnessfor aspecific material type. Thehigh_value
need not be specified for a particular Hardness.

4.2.51.2 low value

Thelow_value specifiesthelowest allowed value of hardnessfor aspecific material type. Thelow_value
need not be specified for a particular Hardness.

4.2.51.3 nominal

The nominal specifies the nominal value of hardness for a specific material type.

4.2.51.4 scale

The scale specifies the method of determining hardness.
EXAMPLE Rockwell and Brinell are examples of scale.
4.2.52 Illustration

Anlllustrationisapictorial presentationusedfor clarification of an Activity (see4.2.1) wherethenarrative
alone would not suffice. The data associated with an lllustration are the following:

— clarifies;

— description;
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— id
— is_owned bhy.
4.2.52.1 clarifies

The clarifies specifies the Activity (see 4.2.1) that requires graphical illustrations as an aid to
understanding. A clarifies need not be specified for a particular Illustration. See 4.3.59 for the
application assertion.

4.2.52.2 description

The description specifies the word, or group of words, that describe the purpose of the Illustration. A
description need not be specified for a particular Illustration.

4.252.3 id

Theid specifies the unique identification, within an organization, of an Illustration.

4.2.52.4 is owned by

The is owned by specifies the View reference (see 4.2.145) containing the illustration. An
View_reference need not be specified for a particular lllustration See4.3.60 for the application assertion.

4.2.53 Implicit_base shape representation

An Implicit_base shape representation is a type of Base shape (see 4.2.10) that is the type of
representation needed to define the shape of the initial material. The shape of the material may be either
cylindrical, rectangular, or a polygon of any number of sides. Each Implicit_base shape representation
iseither aBlock base shape(see4.2.11), Cylindrical_base shape(see4.2.22), oraNgon_base shape(see
4.2.80).

NOTE1 Thelmplicit_base shape representation definition is derived from paragraph 4.2.108 of 1SO 10303-
224,

NOTE 2 Figure 11 illustrates types of Implicit_base shape representations.

The data associated with an Implicit_base shape representation are the following:
— base _shape |length;

— placement.

4.2.53.1 base shape length

Thebase shape lengthis thesize of thelength of almplicit_base shape representation. See4.3.61 for
the application assertion.
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Cylindrical _base shape Block base_shape —

Hgon base shape

Figure 11 — Implicit_base shape representation

4.2.53.2 placement

A placement specifiesthe positioning of the part with respect to basic material stock. Thepositioning will
be different for different types of Implicit_base shape representation. See 4.3.62 for the application
assertion.

A Cylindrical_base shape shall be positioned with the Z axis paralld to the length of the shape. The X
and Y axisshall beorthogonal totheZ axis. Theaxis shall be positioned inthe exact center of thecircular
profile of the Cylindrical_base shape.

A Block _base shape shall bepositioned withtheZ axis paralld to thelength of the shape, the Y axis shall
be paralld to the height of the shape, and the X axis shall be paralld to the width of the shape. Theaxis
shall be positioned in the exact center of the rectangular profile of the Block _base shape.

A Ngon _base shape shall be position with the Z axis paralld to the length of the shape, the X axis shall

be paralld to at least one side of the Ngon_base shape, and the Y axis shall be orthogonal to the X and
Z axis. Theaxis shall be positioned in the exact center of the ngon profile of the Ngon base shape.

4.2.54 In_facility location

AnIn_facility location is the geographic position, within the enterprise, where awork cdl isto befound.

EXAMPLE The Work_cell islocated at the hi-bay door, column SW5, building 88. The building_or_areais
building 88, the location_code is column SW5, and the sublocation is the hi-bay door.
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The data associated with an In_facility location are the following:
— building_or_areg;

— locates;

— location_code;

— sublocation.

4.2.54.1 building_or_area

The building_or_area specifies the unique identification, within an organization, of a structure or place.

4.2.54.2 |locates

Thelocates specifies the Work _Cell (see 4.2.146) that islocated by the In_facility location. See 4.3.63
for the application assertion.

4.2.54.3 location_code

The location_code specifies the unique identification, within an organization, of a geographic position
within a building.

4.2.54.4 sublocation

The sublocation specifies the unique identification, within an organization, of afurther refinement of the
In_facility location.

4.2.55 Intermediate shape

A Intermediate_shape provides part shapesthat arenot thefinal shapeof the part, but anin process shape.
This shape allows process planning to define process plan activities that need temporary shape definitions
sothat thefinal shapecan beproducted. Thedataassociatedwithan Intermediate _shapearethefollowing:
— as is shape

— to_be shape.

4.2.55.1 as is shape

Theas is shape specifies the in process shape of the part. See 4.3.64 for the application assertion.

4.2.55.2 to_be shape

Theto_be shape specifies the final shape of the part. See 4.3.64 for the application assertion.

©I1S0O 2004 — All rights reserved 65



| SO/DI S 10303-240: 2004(E)
4.2.56 Library part_assignment

An Library_part_assignment provides the means to reference information about a class within a parts
library dictionary. The data associated with an Library part_assignment are the following:

— définitional_class BSU;
— définitional_property _value pairs.
4.2.56.1 definitional _class BSU

Thedefinitional_class BSU specifies the identification of the component within a partslibrary as defined
by 1SO-13584. See 4.3.65 for the application assertion.

4.2.56.2 definitional _property value pairs
The definitional_property value pairs specifies the sat of pairs ( Property BSU (see 4.2.111),

Property value(see 4.2.113)) defining the properties of the class. A definitional_property value pairs
need not be specified for a particular Library_part_assignment. See 4.3.66 for the application assertion.

4.2.57 Limits and_fits

A Limits_and fits contains the necessary information to express a tolerance of the limits-and-fits system
standardized by 1SO 286.

NOTE TheLimits and fitsdefinition is derived from paragraph 4.2.112 of 1SO 10303-224.
The data associated with a Limits_and _fits are the following:

— deviation;

— fitting type;

— grade.

4.2.57.1 deviation

The deviation specifies the class descriptor, by characters, for the designated limets and fits.
NOTE The characters’A’ to’ZC' for holesor 'a to’zc' for shafts may be used for deviation.
4.2.57.2 fitting type

Thefitting type specifies whether the tolerance declaration appliesto a shaft or to ahole. Thefitting type
need not be specified for a particular particular Limits_and _fits.
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4.2.57.3 grade
The grade specifies the quality or the accuracy grade of a tolerance.
NOTE Thegradeisbased on theinternational standard tolerance grade ITO1 to 1T18.
4.2.58 Location _dimension_tolerance

A Location_dimension_toleranceisatypeof Location_tolerance(see4.2.59) that istheallowablevariation
in locating one feature of a part with respect to another.

NOTE 1 The Location_dimension_tolerance definition is derived from paragraph 4.2.116 of 1SO 10303-224.

NOTE 2 Figure 12 illustratesaLocation_dimension_tolerance.

+.00v
-.00z

M
W

Figure 12 — L ocation_dimension_tolerance

The data associated with a Location_dimension_tolerance are the following:

— directed;

— plane_and_direction.

4.2.58.1 directed

The directed specifies alogical value designating the importance of direction for measuring a location -

dimension _tolerance. If valueis TRUE, location_dimension_tolerance is measured from point of origin
topoint of termination, if FAL SE, anintoleranceresult shall occur regardlessof direction of measurement.
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4.2.58.2 plane_and_direction

Theplane and_direction specifiesaplanethat containsthegeometry for theL ocation _dimension_tolerance
and a direction that is the location of the plane that contains the Location dimension_tolerance. The

plane _and_direction need not be specified for a particular Location_dimension_tolerance. See4.3.67 for
the application assertion.

EXAMPLE A part might be viewed in afront view for defining alocation_dimension_tolerance.

4.2.59 Location_tolerance

A Location_toleranceis atype of Dimensional_tolerance (see 4.2.27) that defines tolerances that are an
allowablevariation in location between an origin shapeand atermination shape. Each Location_tolerance
is either an Angular_dimensional_tolerance (see 4.2.2), Location_dimension_tolerance (see 4.2.58), or
Distance along_curve tolerance (see 4.2.28).

NOTE The Location_tolerance definition is derived from paragraph 4.2.118 of 1SO 10303-224.

The data associated with a Location_tolerance are the following:

— origin_shape;

— termination_shape.

4.2.59.1 origin_shape

The origin_shape specifies the shape on the Part that defines the starting position for a Location _-
tolerance. See4.3.68 for the application assertion.

4.2.59.2 termination_shape

Thetermination_shape specifies the shape on the Part that defines the ending position for a Location -
tolerance. See4.3.68 for the application assertion.

4.2.60 Machine

A Machineisadevice, with various moving parts, that performswork. Thedata associated withaMachine
are the following:

— company_modd;
— company_hame;
— contains;

— controlled_by;
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— id
— possessed_by.
4.2.60.1 company_mode

The company_modd specifies the unique identification, specified by a machine tool builder, for a set of
Machines that all have the same characteristics.

4.2.60.2 company_name

The company_name specifies the word, or group of words, that make up the unique designation of the
machine tool builder. The nameis the machine tool builders name.

4.2.60.3 contains

The contains specifies the Pallet associated with this specific Machine. A contains need not be specified
for aparticular Machine. See 4.3.70 for the application assertion.

4.2.60.4 controlled by

The controlled by specifies the Controller (see 4.2.19) associated with this specific Machine. A
controlled by need not be specified for a particular Machine.. See 4.3.69 for the application assertion.

4.2.60.5 id

Theid specifies the unique identification of a Machine within an organization.

NOTE Thisishow the machineisidentified on the process plan. It may contain the asset tag number, serial
number, or other unique identification.

4.2.60.6 possessed by

The possessed_by specifies the Workstation(see 4.2.148) that contains the Machine. See 4.3.71 for the
application assertion.

4.2.61 Machine setup

A Machine setup is the activity of preparing machine conditions on the machine prior to performing
machining operations. A Machine setup is atype of Setup_activity (see 4.2.119).

The data associated with a Machine setup are the following:
— identifies;

— setup_instruction.
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4.2.61.1 identifies

Theidentifies specifies the Machine (see 4.2.60) that is being setup for an Activity (see4.2.1). See4.3.72
for the application assertion.

4.2.61.2 setup_instruction

Thesetup_instruction specifies theword, or group of words, that explain thework performed to setup the
Machine.

4.2.62 Machine usage

A Machine usageistheidentification of a specific machineto be used within aworkstation or work_cell.
The data associated with a Machine _usage are the following:

— classifies;

— identified for;

— machine class;

— machine _parameters,
— machine_specification.
4.2.62.1 classifies

The classifies specifies the Machine (see 4.2.60) that has a usage within a Workstation. See 4.3.73 for
the application assertion.

4.2.62.2 identified for

Theidentified for specifies the Workstation(see 4.2.148) that has a usage of a Machine. See 4.3.76 for
the application assertion.

4.2.62.3 machine class

Themachine_class specifies the identification of the category that a specific machine belongs to, such as
a horizontal jig mill or a vertical gantry mill.

4.2.62.4 machine specification

Themachine_specification specifiesadditional documentation to definemachineusage. A Machine _usage
need not be specified for a particular Specification See 4.3.75 for the application assertion.
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4.2.62.5 machine parameters

The machine_parameters specifies the machine usage parameters for a specific Machine in a specific
Workstation. See 4.3.74 for the application assertion.

4.2.63 Machine parameter

A Machine parameter defines additional attributes for Machine usage. The data associated with a
Machine parameter are the following:

— axis range of moation;

— machining_parameters;

— maximum_feedrate;

— maximum_spindle_speed;

— number_of control_axis;

— number_of simultaneous axis;
— positioning_accuracy;

— spindle_power;

— table indexing function;

— table size

4.2.63.1 axis range of motion

Theaxis_range of motion specifies motion range of each machinetool axis. Theaxis range of motion
need not be specified for a particular Machine_parameter. See 4.3.77 for the application assertion.

EXAMPLE x_axis, y_axis, and z_axis are examples of axis range of motion
4.2.63.2 machine parameters
The machine_parameters specifies the machine usage parameters for a specific Machine in a specific

Workstation. The machine parameters need not be specified for a particular Machine parameter. See
4.3.78 for the application assertion.

4.2.63.3 maximum_feedrate

Themaximum_feedrate specifies maximum cutting feedrate of machinetool axis. Themaximum_feedrate
need not be specified for a particular Machine_parameter. See 4.3.77 for the application assertion.
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4.2.63.4 maximum_spindle_speed

Themaximum_spindle_speed specifies maximum speed of machinetool spindle. Themaximum _spindle -
speed need not be specified for aparticular Machine parameter. See4.3.77 for the application assertion.

4.2.63.5 number_of control_axis
The number_of control_axis specifies number of machine tool axis that can be controlled by numerical

controller. Thenumber_of control_axis need not be specified for a particular Machine parameter. See
4.3.77 for the application assertion.

4.2.63.6 number_of simultaneous_axis
The number_of simultaneous axis specifies number of machine tool axis that can be controlled

simultaneously by numerical controller. The number_of simultaneous axis need not be specified for a
particular Machine parameter. See 4.3.77 for the application assertion.

4.2.63.7 positioning_accuracy
The positioning_accuracy specifies positioning accuracy of machine tool axis considering displacement

error and repeatability error. The positioning_accuracy need not be specified for a particular Machine -
parameter. See 4.3.77 for the application assertion.

4.2.63.8 table indexing_function
Thetable indexing_function specifies table indexing function of machinetool table.If true, machinetool

table has table indexing function. If false, it has not. The table indexing_function need not be specified
for a particular Machine_parameter.

4.2.63.9 table size
The table_size specifies size of machine work table. The table _size specifies table diameter in case of
circular work table, and specifies table width and table length in case of rectangular work table. The

table size need not be specified for a particular Machine parameter. See 4.3.77 for the application
assertion.

4.2.63.10 spindle power

Thespindle_power specifies power of machinetool spindle. Thespindle power need not be specified for
a particular Machine parameter. See 4.3.77 for the application assertion.
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4.2.64 Machining_operation
A Machining_operation specifiesthe sequential list of manufacturing activitiesina Single_setup_process.
A machining feature may be associated with the sequential list of activities. The data associated with a
Machining_operation are the following:
— assigned operation;
— operation_type;
— target_feature.

4.2.64.1 assigned_operation

Theassigned process specifiesthesequential list of Manufacturing_activitiy (see4.2.69) to be performed.
See 4.3.81 for the application assertion.

4.2.64.2 operation_type

The operation_type specifies the specific operation being performed by the Machining_operation.
The values of the operation_type may be one of the following:

— legacy_nc;

— non_nc;

— integrated nc.

NOTE See4.2.64.2.1t04.2.64.2.3 for the definition of each allowable value for operation_type.
4.2.64.2.1 legacy nc: operation isolder type of machining operation that use | SO-6983 standard
4.2.64.2.2 non_nc: operationis older type of machining operation that use no NC contraller.

4.2.64.2.3 integrated_nc: the sequencing of activities and the assignment of features may be performed
by the machine controller.

NOTE Integrated nc shall be using 1SO 10303-238

4.2.64.3target_feature

Thetarget feature specifies a machining feature that requires an assigned process. The target_feature
need not be specified for a particular Machining_operation. See 4.3.82 for the application assertion.
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4.2.65 Machining_process

A Machining_processis atype of Manufacturing_process (see 4.2.70) that specifies thetype of machine,
and asequential list of setup processes required to perform an automated machining process on a machine.
The data associated with a Machining_process are the following:

— identities;

— Processes.

4.2.65.1 identities

Theidentities specifies the Machine (see 4.2.60) to be used for a specific machine setup. See 4.3.79 for
the application assertion.

4.2.65.2 processes

The processes specifies the Single_setup_process (see 4.2.124) for a specific Machine (see 4.2.60). See
4.3.80 for the application assertion.

4.2.66 Machining_tolerance

An Machining_toleranceis the deviation allowed for a cut segment. This is the machining tolerance, not
adimensional tolerance.

NOTE Figure 13 illustrates the three tolerances as they apply to a machine cut sequence.
The data associated with an Machining_tolerance are the following:

— inside_tolerance;

— outside tolerance;

— total_tolerance.

Total tolerance

Outside tolerance

| ‘ \ I [
Material side

Inside tolerance

Figure 13 — Machine cut sequence tolerance
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4.2.66.1 inside tolerance

Theinside_tolerance specifiesthetol eranceband specified and measured from the curve surfaceintowards
the part or material €ft after the cutter motion along the curve surface.

4.2.66.2 outside tolerance

The outside_tolerance specifies the tolerance band specified and measured from the curve surface away
from the part or material |eft after the cutter motion along the curve surface.

4.2.66.3 total_tolerance

Thetotal_tolerance specifies the tolerance band that includes both an inside_tolerance and an outside -
tolerance. A total_tolerance need not be specified for a particular Machining_tolerance.

NOTE Thetota_toleranceistheinside_tolerance added tothe outside_tolerance. Thetotal _toleranceis always
apositive value.

4.2.67 Manufactured _assembly

A Manufactured _assembly isatype of Part_version(see 4.2.100) that specifies a collection of individual
parts or sub-assembly of parts, with orientation. A Manufactured assembly is considered a sub-assembly
when it is a component in another Manufactured _assembly.

NOTE 1 The Manufactured_assembly definition is derived from paragraph 4.2.121 of 1SO 10303-224.

NOTE 2 Figure 14 illustrates the Manufactured_assembly and Mating_definition
4.2.68 Manufactured_assembly relationship
A Manufactured assembly_rdationship identifies the Manufactured assembly, and a component of the
assembly. A componentiseither Single piece part (see4.2.123) or another Manufactured assembly (see
4.2.67).
NOTE The Manufactured assembly definition is derived from paragraph 4.2.122 of 1SO 10303-224.
The data associated with a Manufactured_assembly_rédationship are the following:
— assembly;

— component;

— orientation.
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mating_shape -
Face on Part 'A’ that contacts Part 'C', and
Face on Part 'C' that contacts Part 'A"

Hole feature appliesto all partsin
Manufactured_assembly

bolt and nut used for
mating_solution

mating_shape -

Face on Part 'A' that contacts Part'B’, and

mating_shape -
Face on Part 'B' that contacts Part 'A" 'Ng_shap

Face on Part 'C' that contacts Part 'B’, and
Face on Part 'B' that contacts Part 'C'

Figure 14 — M anufactured_assembly and M ating_defintion

4.2.68.1 assembly

Theassembly specifies the Manufactured_assembly (see 4.2.67) that shall have a component of Single -
piece part (see 4.2.123) or another Manufactured assembly. See 4.3.84 for the application assertion.

4.2.68.2 component

Thecomponent specifieseither a Single piece part (see4.2.123) or another Manufactured _assembly (see
4.2.67) used to define an assembly. See 4.3.86 for the application assertion.

4.2.68.3 orientation

Theorientation specifiesthetransformation of a Part to defineits placement in amanufacturing assembly,
or sub-assembly. See 4.3.85 for the application assertion.
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4.2.69 M anufacturing_activity
A Manufacturing_activity is atype of Activity (see4.2.1) that define any activity that interacts with the
part being manufactured. Each Manufacturing_activity is either a Ancillary_activty (see 4.2.6), Part_-
mounting (see 4.2.91), Part_handling (see 4.2.90), Part_unmounting (see 4.2.99), Process_activity (see

4.2.105) or Validation (seed.2.144). Thedata associated with aManufacturing_activity arethefollowing:

— micro_plan _reference.

4.2.69.1 micro_plan_reference

The micro_plan_reference specifies a reference to an external SO standard that contains information
defining a micro process plan that supports this manufacturing activity. This micro process plan shall be
an |SO 10303 part. Themicro_plan_reference need not be specified for a particular Manufacturing_-
activity. See 4.3.83 for the application assertion.

NOTE A valid micro process plan may be represented as 1SO 10303-238

4.2.70 Manufacturing_process

Each Manufacturing_process is either an Machining_process (see4.2.65), or aNon_machining_process
(see 4.2.81) that specifies machines, machine setups, machining features, and machining processes
necessary to manufacture a part. The data associated with a Manufacturing_process are the following:
— assigned feature;
— in_process_shape.
4.2.70.1 assigned feature
The assigned_feature specifies Manufacturing_process feature (see4.2.71) that are components of the

shapeof thePart. Theassigned feature need not be specified for aparticular particular Manufacturing_-
process. See 4.3.88 for the application assertion.

4.2.70.2 in_process _shape

Thein_process _shape defines a temporary shape to process that will result in a final part shape. The
in_process shape need not be specified for a particular Manufacturing_process. See 4.3.87 for the
application assertion.

©I1S0O 2004 — All rights reserved 77



I SO/DI'S 10303-240: 2004(E)

4.2.71 Manufacturing_process feature

A Manufacturing_process feature specifies manufacturing features that have been assigned to a planning
process. The Manufacturing _process feature identifies a volume of material that shall be removed to
obtain the final part geometry from theinitial stock. The shape of the volume are features as defined in
ISO 10303-224. The data associated with a Manufacturing_process feature are the following:

— required_geometry.

4.2.71.1 required_geometry

Therequired geometry specifies the geometry necessary to define Manufacturing_process feature shall
be Advanced B rep.

4.2.72 Material

A Material istheidentification of the raw stock that is the source object the process plan is acting upon.
EXAMPLE Figure 15 lllustrates a note block for a part with material
The data associated with a Material are the following:

— description;

— documented_by;

— identified by drawing;

— initial_material_shape;

— material_characteristics;

— name,

— order_source;

— source_controlled.
4.2.72.1 description
The description specifies the user defined explanation of the material required for the part.

4.2.72.2 documented by

The documented by specifies the documentation which contains additional information about Material.
Thematerial_specification need not be specified for a particular Material. A documented by need not be
specified for a particular Material. See 4.3.90 for the application assertion.
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Material_property

|

Material___h__x 1. MATERIAL:
s STEFL ALLOY 4140 OR 8640,

= i ASTM-A322 OR ASTM-A331
Alternate_material 2. HEAT TREAT TO ROCKWELL

Process_property ///H C 34-40 PER MIL-H-6875

3. IDENTIFY PER MIL-STD-130:
MARKING METHOD PER ANSI/SAE
7 - AS478-2407403-13227E7185
MFR-CAGE
4. FINAL PROTECTIVE FINISH: TREAT
/' TYPE Z, CLASS 3, DOD-P-16232, (WAVE
Surface_property PREPRODUCTION INSPECTION PARA.
3.1) PAINT PER REQUIREMENTS ON
DRAWING NO. 19207-12344344 COLOR
383 GREEN. INDICATED AREAS TO BE
FREE OF PAINT AND COATED WITH
PRESERVATIVE OIL MIL-L-3150.

5. FOR INTERPRETATION OF SCREW

Part_property THREAD FED-STD-H28 APPLIES.
T ——$6. ALL DIMENSIONS ARE IN INCHES

Example note block from a part

Material_specifications

Figure 15 — Property example

4.2.72.3 identified_by drawing

The identified by drawing specifies the Drawing (see 4.2.33) where the Material information was
originally defined. A identified by drawing need not be specified for aparticular Material. See 4.3.89 for
the application assertion.

4.2.72.4 initial_material_shape

Theinitial_material_shape specifies the word, or group of words, that identify the shape of the original
stock.

EXAMPLE Theinitia_material_shape includes such things as casting, forging, and bar stock.

See 4.3.92 for the application assertion.

4.2.72.5 material_characteristics

The material_characteristics specifies the properties which define the Material. The materia_-
characteristics need not be specified for a particular Material. There may be more than one material_-
characteristics for a Material. See 4.3.91 for the application assertion.
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4.2.72.6 name

The name specifies the word, or group of words, that make up the unique designation of the Material.

4.2.72.7 order_source

Theorder_sourcespecifiestheword, or group of words, that identify the supplier of therequired raw stock.

4.2.72.8 source _controlled

Thesource_controlled specifies theword, or group of words, that identify the preferred manufacturers of
the required raw stock.

4.2.73 Material_property

A Material_property istheinformation that describes the properties of the material used to producea part.
The data associated with a Material_property are the following:

— material_hardness;

— material_parameters.
4.2.73.1 material_hardness
The material_hardness specifies additional information to define hardness properties. The material_-

hardness need not be specified for aparticular Material_property. There may be morethan onematerial_-
hardness for a Material_property. See 4.3.93 for the application assertion.

4.2.73.2 material_parameters
Thematerial_parameters specifiesthe parameter for thedescription of Material_property. Thematerial_-

parameters need not be specified for a particular Material_property. There may be more than one
material_parameters for a Material_property. See 4.3.94 for the application assertion.

4.2.74 Material_specification

A Materia_specificationisthe documentation that identifiesthemechanical and chemical properties of the
initial stock from which the product is produced.

EXAMPLE Figure 15 Illustrates a note block for a part with Material_specification
The data associated with a Material_specification are the following:

— procurement_data.
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4.2.74.1 procurement_data

The procurement_data specifies the unique identification of the material within an organization. The
procurement_data heed not be specified for a particular Material_specification.

NOTE Thiscould be a code number, such as“46" or a narrative description.

4.2.75 Mating_definition

A Mating_definition is aview of aManufactured assembly (see 4.2.67) defining the physical connection
of two or more Single piece part (see 4.2.123) objects. It includes technical information about the kind
of connection. This information is independent from the hierarchical assembly structure.

NOTE Figure 14 illustrates the Manufactured_assembly and Mating_definition

The data associated with a Mating_definition are the following:

— applied_assembly;

— mating_shape;

— mating_solution;

— mating_type.

4.2.75.1 applied_assembly

Anapplied assembly specifiestheManufactured _assembly (see4.2.67) that containsthe Single piece -
part (see 4.2.123) objects that have a mating definition. See 4.3.95 for the application assertion.

4.2.75.2 mating_shape

Themating_shape specifies the shapethat formthearea of mating contact betweentwo Single piece part
(see 4.2.123) objects. See 4.3.96 for the application assertion.

4.2.75.3 mating_solution
The mating_solution specifies additional Single piece part (see 4.2.123) objects that participate in the

Mating_definition. A mating_solution need not be specified for aparticular Mating_definition. See4.3.97
for the application assertion.

EXAMPLE Two parts may be mated together and a nut and bolt used to hold the parts together. The nut and
bolt are additional parts used in the mating_solution.

4.2.75.4 mating_type

The mating_type specifies the kind of mating, or how the items shall be mated together.

©I1S0O 2004 — All rights reserved 81



I SO/DI'S 10303-240: 2004(E)

4.2.76 Mating_definition_relationship

A Mating_definition_relationship specifies additional information about the mating of two particular
Single piece part (see 4.2.123) objects that go into a Mating_definition. Two Single piece part objects
that arereferenced by the same Mating_relationship object shall refer tothesameMating _definition. The
data associated with a Mating_definition relationship are the following:

— mated_part;

— mating_part_definition;

— orientation.

4.2.76.1 mated part

The mated part specifies the Single piece part (see 4.2.123) that shall have a mating definition with
another single piece part. See 4.3.100 for the application assertion.

4.2.76.2 mating_part_definition

Themating_part_definition specifiesthe mating definition for two Single piece part (see4.2.123) objects
that contact each other in an assembly. See 4.3.98 for the application assertion.

4.2.76.3 orientation
The orientation specifies the transformation of a part to define its placement in a mating definition. A

Mating_definition_relationship need not be specified for a particular Mating_definition_relationship. See
4.3.99 for the application assertion.

4.2.77 Mating_relationship

A Mating _rdationship defines two Single piece part (see 4.2.123) objects that are in the same
Manufactured _assembly (see 4.2.67) and are in contact with each other. The data associated with a
Mating_relationship are the following:

— predecessor;

— SUCCESSOr.

4.2.77.1 predecessor

The predecessor specifiesthe Single piece part (see 4.2.123) with the highest precedence. See 4.3.101
for the application assertion.
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4.2.77.2 successor

Thepredecessor specifiesthe Single piece part (see4.2.123) with thelesser precedence. See4.3.101 for
the application assertion.

4.2.78 Model_element

A Modd_dement is a portion of a modd representation. The data associated with a Modd_dement are
the following:

— dement;
— representation_type.
4.2.78.1 element

The dement specifies the portion of the Geometric_modd that defines the Modd_dement. See 4.3.102
for the application assertion.

4.2.78.2 representation_type

The representation_type specifies the geometric representations that define a shape. See 4.3.103 for the
application assertion.

4.2.79 NC function

A NC function is atype of External_schema_definition (see 4.2.38) that specifies an executable object.
It describes manufacturing or handling operations which do not involve interpolation of axes. It shall be
switching operations or other singular-event machine functionality.

NOTE NC function definitions are derived from 1SO 14649-10.

The data associated with an NC_function are the following:

— NC function id.
4.2.79.1 NC_function id

The NC_function _id specifies the descriptive name of the 1ISO 10303 part entity being referenced.

EXAMPLE An example of an NC_function_id would be #10, where #10 in the reference_schema may
be#10=PROGRAM_STOP).
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4.2.80 Ngon_base shape

AnNgon_base shapeisatypeof Implicit_base shape representation (see4.2.53) that specifiestheinitial
shape of the material is a polygon with any number of sides.

NOTE 1 The Ngon_base shape definition is derived from paragraph 4.2.136 of 1SO 10303-224.
NOTE 2 Figure 16 illustrates a Ngon_base shape.

The data associated with a Ngon_base shape are the following:

— circumscribed or_across flats;

— corner_radius,

— diameter;

— number_of sides.

hase_shape length

circumscribed diameter

Figure 16 — Ngon_base shape

4.2.80.1 circumscribed or_across flats
Thecircumscribed _or_across flats specifies the type of diameter being used to define the Ngon_profile.
Circumscribed is the diameter that the Ngon_base shapefits inside of, with the corners on the circle that

definesthe diameter. Acrossflats, isthe diameter that fitsinside of theNgon_profilewith the sides of the
shape being tangent to the circle that defines the diameter.

4.2.80.2 corner_radius

The corner_radius specifies the size of an arc blend between two sides of the ngon. See 4.3.104 for the
application assertion.
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4.2.80.3 diameter

The diameter specifies specifies the size of either the circumscribed diameter, or the diameter across the
flats. See4.3.104 for the application assertion.

4.2.80.4 number_of sides

Thenumber_of _sides specifies how many sides are needed for the Ngon. See4.3.104 for the application
assertion.

4.2.81 Non_machining_process

A Non_machining_process is a type of Manufacturing_process (see 4.2.70) that specifies the type of
manufacturing setup, and activity required to perform a non-automated machining process.

EXAMPLE Examples may be heat treating, painting, or hand grinding
The data associated with a Non_machining_process are the following:
— non_machining_activity;

— setups.

4.2.81.1 non_machining_activity

Thenon_machining_activity specifies the Manufacturing_activity (see4.2.69) that is the non-automated
machining process. See 4.3.105 for the application assertion.

4.2.81.2 setups

The setups specifies the Ancillary_setup (see 4.2.7) that is the placing or locating the part prior to
performing the non-automated machining process. See 4.3.106 for the application assertion.

4.2.82 Numeric_parameter

A Numeric_parameter isatype of Property parameter (see4.2.112) that is a numeric value with units of
the property being defined. A Numeric_parameter is either a Numeric_parameter or a Numeric_-
parameter_with_tolerance (see 4.2.83).

NOTE The Numeric_parameter definition is derived from paragraph 4.2.137 of 1SO 10303-224.

The data associated with a Numeric_parameter are the following:

— parameter_unit;

— parameter_value.
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4.2.82.1 parameter_unit

The parameter_unit specifies the quantity of measurein which the valueis given.
EXAMPLE watt, meters, degrees, etc.

4.2.82.2 parameter_value

Theparameter_val ue specifies the numeric amount associated with the units of a specific characteristic of
interest.

4.2.83 Numeric_parameter with_tolerance

A Numeric_parameter_with tolerance is a type of Numeric_parameter (see 4.2.82) with an implied
tolerance value.

NOTE 1 TheNumeric_parameter_with_tolerance definition is derived from paragraph 4.2.138 of 1SO 10303-
224,

NOTE 2 A thread has a implicit definition for the minor_diameter attribute. This attribute has no explicit
geometry definition, sothedimensional tolerance of thisattributeisrepresented with Numeric_parameter_with_-
tolerance.

The data associated with a Numeric_parameter_with_tolerance are the following:
— implicit_tolerance.
4.2.83.1 implicit_tolerance

Theimplicit_tolerance specifies the type of toleranceto apply to a numeric parameter value. See4.3.107
and 4.3.108 for the application assertion.

4.2.84 Object_element_shape representation

A Object_dement_shape representation is a grouping of representations to define a shape. The data
associated with a Object_dement_shape representation are the following:

— representation_type;
— shape_definition.
4.2.84.1 representation_type

Therepresentation_type specifies the geometric representations that define a shape. See 4.3.110 for the
application assertion.
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4.2.84.2 shape definition

The shape definition specifies the shape that is the representation. See 4.3.109 for the application
assertion.

4.2.85 Organization

AnOrganizationisthefunctional group that isresponsiblefor the devel opment, approval, and maintenance
of process plans. The data associated with an Organization are the following:

— address of site;
— name.

4.2.85.1 address of site

Theaddress of site specifies the unique identification of the postal ddivery or geographic location of an
Organization.

4.2.85.2 name

The name specifies the word, or group of words, that make up the unique designation of an Organization.

4.2.86 Orientation

An Orientation is the direction and location of the basic shape of a part, feature on the part, or of the
component of afeature. The data associated with an Orientation are the following:

— axis;
— location.

4.2.86.1 axis

The axis specifies alinein 3D space about which the part or portions of the part are arranged.
4.2.86.2 location

Thelocation specifies a point in 3D space used to position the part or portions of the part.
4.2.87 Pallet

A Pallet isaworking surface associated with amachineto place a piece part being manufactured. Thedata
associated with an Pallet are the following:

— identifier.
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4.2.87.1 identifier

Theidentifier specifies the descriptive name of the Pallet being used by the Machine.

4.2.88 Part_fixture_mounting

A Part_fixture_mountingrelatestheinstructionsfor theactivity of mounting the part ontheholding fixture.
This mounting is by using a predefined alignment of a reference location on the part and a reference
location on the fixture.

NOTE Figure 17 below illustrates the part to fixture relationship that exists during the mounting of the part to
afixture. The fixture coordinates are shown as Xf, Yf, and Zf. The part coordinates are shown as Xp, Yp, and
Zp.

Fixture reference plane

Zp
A p
+Y%
+7f
f C &7 o1/ _
» +XF // Fixture orientation
Fixture locatlo/n orientation

Figure 17 — Part fixturerelationship

The data associated with Part_fixture mounting are the following:
— fixture location_origin;

— fixture orientation;

— fixture reference plane;

— is located on.
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4.2.88.1 fixture location_origin

The fixture location_origin specifies a cartesian point on the fixture that establishes the reference for
locating the part within the fixture coordinate system.

4.2.88.2 fixture orientation

Thefixture_orientation specifiestheorientation of thefixturethat establishesthereferencefor locating the
part within the fixture coordinate system.

4.2.88.3 fixture reference plane

Thefixture reference plane specifies a plane on thefixture that establishes the reference for locating the
fixture within the fixture coordinate system.

4.2.88.4 is |located on
Theis located on specifies the Part_shape (see 4.2.98) which defines the shape of the part thefixtureis

holding. Theis located on need not be specified for a particular Part_fixture_ mounting. See 4.3.110.1
for the application assertion.

4.2.89 Part_fixture unmounting

A Part_fixture_unmounting is atype of Part_unmounting (see 4.2.99) that relates theinstructionsfor the
activity of unmounting the part on the holding fixture.

4.2.90 Part_handling

A Part_handling is atype of Manufacturing_activity (see4.2.69) that isthe activity in which the material
or product is relocated from one discrete location to another. The data associated with Part_handling is
the following:

— method.

4.2.90.1 method

The method specifies the description of the technique used to move the part.

4.2.91 Part_mounting

A Part_mounting istheactivity wherethe material islocated in afixture or onthe machine, in preparation
for material removal. A Part_mounting is a type of Activity (see4.2.1). Part_mounting may be either a
Part_fixture_ mounting, Fixture pallet_mounting (see4.2.94) or Part_machine_mounting (see4.2.92). The
data associated with Part_mounting is the following:

— part_location_origin.
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4.2.91.1 part_location_origin

The part_location_origin specifies a cartesian point on the part that establishes the reference for locating
the part within another coordinate system.

NOTE Thepart_location_origin is used to align the part in the machine coordinate system for part_machine -
mounting loading and in the fixture coordinate system for part_fixture_mounting loading.

4.2.92 Part_machine_mounting

A Part_machine_mounting is atype of Part_mounting (see 4.2.91) that identifies theinstructions for the
activity of mounting the part to the machinewhen the part is secured to the machine table. This mounting
isaccomplished by using a predefined alignment of areferencelocation onthepart and areferencelocation
on the machine.

NOTE Figure 18 illustrates the relationships between the machine and part coordinate systems for mounting a
part directly on the machine. The part coordinates are shown as Xp, Yp, and Zp. The machine coordinates are
shown as Xm, Ym, and Zm.

(

Machine reference plane

—

0

(IIrNrsa

+Zp

Machine orientpfi
+Xp

\ Machine location origi

-Xm

Figure 18 — Part machine relationship
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The data associated with Part_machine_mounting is the following:
— is located on;
— machine_location_origin;
— machine_orientation;
— machine reference plane.
4.2.92.1 is located on
Theis located on specifies the Part_shape (see 4.2.98) which defines the shape of the part the machine

is machining. The is located on need not be specified for a particular Part_machine_ mounting. See
4.3.111 for the application assertion.

4.2.92.2 machine location_origin

Themachine location_origin specifies a cartesian point on the machine that establishes the reference for
locating the machine within the part coordinate system.

4.2.92.3 machine orientation

Themachine_orientation specifiestheorientation onthemachinethat establishesthereferencefor locating
the machine within the part coordinate system.

4.2.92.4 machine reference plane

Themachine reference plane specifies a plane on the machine that establishes the reference for locating
the machine within the part coordinate system.

4.2.93 Part_machine_unmounting

A Part_machine_unmounting isatypeof Part_unmounting (see4.2.99) that relatestheinstructionsfor the
activity of unmounting the part on the machine.

4.2.94 Fixture pallet_mounting
A Fixture pallet_mounting relates the instructions for the activity of mounting the part on the machine

pallet. Thismounting is by using a predefined alignment of areferencelocation on the part and areference
location on the pallet.
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The data associated with Fixture pallet. mounting are the following:
— pallet_location_origin;

— pallet_orientation;

— pallet_reference plane.

4.2.94.1 pallet_location_origin

The pallet_location_origin specifies a cartesian point on the fixture that establishes the reference for
locating the part within the fixture coordinate system.

4.2.94.2 pallet_orientation

Thepallet_orientation specifies the orientation of thefixturethat establishesthereferencefor locating the
part within the fixture coordinate system.

4.2.94.3 pallet_reference plane

Thepallet_reference plane specifies a plane on the fixture that establishes the reference for locating the
fixture within the fixture coordinate system.

4.2.95 Fixture pallet_unmounting

A Fixture pallet_unmounting relates the instructions for the activity of un-mounting the part on the
machine pallet.

4.2.96 Part_placement

The Part_placement is the transformation of part shape from the originating orientation to define
manufacturing assembly and sub-assembly. The data associated with aPart_placement arethefollowing:

— originating_orientation;

— oriented physical_form;

— resulting_orientation.

4.2.96.1 originating_orientation

Theoriginating_orientation specifies the orientation of a part or a sub-assembly prior to being positioned
in an assembly or another sub_assembly. See 4.3.112 for the application assertion.
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4.2.96.2 oriented_physical form

Theoriented physical_form specifies the shapeof apart or sub-assembly that isbeing re-positioned. See
4.3.113 for the application assertion.

4.2.96.3 resulting_orientation

The resulting_orientation specifies the orientation of a part or sub-assembly in an assembly or another
sub_assembly. See4.3.112 for the application assertion.

4.2.97 Part_property

A Part_property is a specific characteristic about the form, fit, or function of a part.
EXAMPLE Figure 15 Illustrates a note block for a part with Part_property

NOTE The Part_property definition is derived from paragraph 4.2.150 of 1SO 10303-224.
The data associated with a Part_property are the following:

— property_characteristics.

4.2.97.1 property characteristics
The property_characteristics specifies the parameter to describe the Part_property. The property -

characteristics need not be specified for a particular Part_property. There may be more than one
property characteristic for a Part_property. See 4.3.114 for the application assertion.

4.2.98 Part_shape

A Part_shapeisthe physical form of the part that is being machined. The data associated with a Part_-
shape are the following:

— base shape definition;
— dements;

— representation_form.

4.2.98.1 base shape definition

The base_shape definition specifies either the implicit or the explicit definition of the Part. A base -
shape_definition need not be specified for a particular Part_shape. See4.3.115 for the application
assertion.
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4.2.98.2 elements
The dements specifies the components of the shape of the Part. The dement need not be specified for a

particular Shape. There need not be specified for a particular Shape. See 4.3.117 for the application
assertion.

4.2.98.3 representation_form
Therepresentation_form specifiestheboundary representation shapeof thePart. Therepresentation form

need not be specified for a particular Part_shape. There may be more than one representation_form for
a Part_shape. See 4.3.116 for the application assertion.

4.2.99 Part_unmounting
A Part_unmounting isatypeof Manufacturing_activity (see4.2.69) that isthe activity where the material
isremoved fromafixtureor machine after an operation has been completed. Each Part_unmounting may

be a Part fixture unmounting (see4.2.89), Part_machine unmounting (see 4.2.93) or a
Fixture pallet_unmounting (see 4.2.95).

4.2.100 Part_version

A Part_version is the unique identification, within an organization, of a formal changein the design of a
part. Each Part_version may be one of the following: Manufactured _assembly (see 4.2.67), or Single -
piece part (see 4.2.123). The data associated with a Part_version are the following:

— alternate plan;

— documented by;

— effectivity;

— fabrication _defined_by;

— nomenclature

— part_number;

— physical_form;

— property_characteristics;

— revision _levd.
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4.2.100.1 alternate plan
The alternate_plan specifies the Alternate process plan (see 4.2.5)that defines an alternative option for

the process plan. A aternate plan need not be specified for a particular Part_version. See 4.3.118
for the application assertion.

4.2.100.2 documented_by

The documented by specifies the product referenced by the Drawing. A documents_version need not be
specified for a particular Part_version. See 4.3.119 for the application assertion.

4.2.100.3 effectivity

The effectivity specifies the identification of a specific process plan that is applied to an instance of the
manufacture of a part.

4.2.100.4 fabrication_defined by

Thefabrication defined by specifiesthePart_version(see 4.2.100) created asaresult of the process plan.
See 4.3.121 for the application assertion.

4.2.100.5 nomenclature

The nomenclature specifies the word, or group of words by which a particular part is commonly known
within an organization.

4.2.100.6 part_number

The part_number specifies the unique identification of a product within an organization.

NOTE Thisidentification isnot to be confused with the identification of an instance or occurrence of an item.
Thisidentification is the association of the item with the design.

4.2.100.7 physical_form

The physical_form specifies the Part_shape (see 4.2.98) that defines the shape of the part to be
manufactured. See 4.3.120 for the application assertion.

4.2.100.8 property_characteristics
Theproperty _characteristics specifiesthe Property (see4.2.110) that defines the associated data about the

physical structure of the part. A property characteristics need not be specified for a particular Part_
version. See 4.3.122 for the application assertion.
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4.2.100.9 revision_level

Therevision levd specifies the unique identification, within an organization, of the version of a part.

4.2.101 Partial_document_assignment

A Partial_document_assignment is a type Document_assignment (see 4.2.29) that defines arestriction on
the application of information defined within document. The data associated with a Partial_document_-
assignment are the following:

— document_portion.

4.2.101.1 document_portion

The document_portion specifies the word or group of words that convey the subject or sub contents of
the Document.

4.2.102 Performance rate

A Performance rateisthetimeit takes to perform an Activity. Each Performance rate may be ether an
Allowed_time(see4.2.2) or aProduction rate (see4.2.109). Thedataassociated with aPerformance rate
is thefollowing:

— Source.

4.2.102.1 source

The source specifies the origin of the Performance rate, such as standards, policies and procedures, or
estimates.

4.2.103 Planning_group_member

A Planning_group_member is a person, within an organization, responsible for performing a process
planning activity.

NOTE Functions performed include such activities as process planning, checking, approving and rel easing the
process plans.

The data associated with Planning_group _member are the following:
— department;
— employed by;

— id
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— name

— phone_number.

4.2.103.1 department

The department specifies the unique identification, within an organization, of a group that performs the
process planning activity.

4.2.103.2 employed_by

The employed by specifies the Organization ( 4.2.85) that employes the planning group member. See
4.3.123 for the application assertion.

4.2.103.3 id

Theid specifies the unique identification of a Planning_group_member within an organization.

4.2.103.4 name

Thename specifiestheword, or group of words, that make up theunigquedesignation of aPlanning_group
member and can include first name and surname.

NOTE Enterprise-specific policies or procedures will dictate the format and usage of the name, such as Joe
Smith, J Smith, or just Smith.

4.2.103.5 phone_number

The phone_number specifies the unique identification of a telephone device within an area. The phone -
number need not be specified for a particular Planning_group_member.

NOTE A telephone device can be any equipment that communicates over the tel ephonelines such asamodem,
FAX machine, or telephone. Phone_numbers can include country code, area code, and telephone number.

4.2.104 Plus _minus value

The Plus_ minus_value is the upper and lower limits or tolerance value applied directly to a dimension.
When applied to a Dimensional_tolerance, the dimensional_valueisthetolerance value. When applied to
aNumeric_parameter_with_tolerance, the parameter_value is the tolerance value.

NOTE ThePlus minus value definition is derived from paragraph 4.2.168 of 1SO 10303-224.

EXAMPLE Anillustration of Dimensional _tolerance with a Plus minus valueis 10 +.005 / -.002.
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The data associated with a Plus_minus_value are the following:

— lower_limit;

— sdignificant_digits;

— upper_limit.
4.2.104.1 lower _limit

Thelower_limit specifies the low limit value.

4.2.104.2 significant_digits

The significant_digits specifies the number of decimal places indicating the accuracy of a dimension or

tolerance.

4.2.104.3 upper_limit
The upper_limit specifies the high limit value.

4.2.105 Process activity

TheProcess_activity isatype of Manufacturing_activity (see4.2.69) ) that define the processing activity

to interacts with the material part being manufactured.

EXAMPLE Examples of processing activities are material removal, heat treating, painting, or oiling

The data associated with a Process _activity are the following:
— described by;

— identifies;

— identifies fixture;

— process_parameters;

— processes;

— tolerances;

— uses to_perform.
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4.2.105.1 described by

The described by specifies the Shape aspect (see 4.2.120) that defines a portion of the part shape being
affected by the Process_activity. A described by need not be specified for aparticular Shape aspect. See
4.3.128 for the application assertion.

EXAMPLE An exampleisthe geometric shape of a pocket that will be the result of a process being performed.

4.2.105.2 identifies

Theidentifies specifiestheMachine_setup (see4.2.61)that definesthepositoning of thepart onthemachine
for the process being performed. A identifies need not be specified for a particular Machine_setup. See
4.3.125 for the application assertion.

4.2.105.3 identifies fixture
Theidentifies fixture specifiesthe Fixture assembly (see 4.2.43) that defines the fixture required to hold

the part for the process being performed. A identifies fixture need not be specified for a particular
Fixture assembly. See 4.3.124 for the application assertion.

4.2.105.4 process parameters
The process_parameters specifies the Property parameter (see 4.2.112) that define additional process

information. Theprocess parameters need not be specified for aparticular Process_activity. See4.3.127
for the application assertion.

4.2.105.5 processes

The processes specifies the type of process being performed.

EXAMPLE Examplesof processes may be Finishing_process, Material_removal, Tube_bending, Fabrication_-
process, Conditioning, Welding_process, Assembly, Forming.

4.2.105.6 tolerances

Thetolerances specifiesthemachining tolerancerequired for themanufacturing process. A tolerancesneed
not be specified for a particular Process_activity See 4.3.126 for the application assertion.

4.2.105.7 uses to perform
Theuses to perform specifies the Tool_assembly (see 4.2.136) that defines thetool required to remove

magerial from the part. A uses to _perform need not be specified for a particular Process _activity. See
4.3.129 for the application assertion.
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4.2.106 Process plan_security

A Process plan_security is the level of protection that is to be exercised in the preparation, editing,
modifying, and releasing the Process plan version. This security requirement is generated through
contractual requirements with some governmental agency, or it is generated internally within an
organization and deals with proprietary products. Thedata associated with Process plan_security arethe
following:

— classification_date;

— declassification_date;

— identified_by_activity;

— identified by process plan;

— security_code.

4.2.106.1 classification_date

The classification_date specifies the calendar date the security classification was granted.

4.2.106.2 declassification_date

The declassification_date specifies the calendar date the security classification was revoked or canceled.

4.2.106.3 identified by activity

Theidentified by activity specifies the Activity (see 4.2.1) referenced by the Process plan security for
the purpose of planning a machining activity. See 4.3.136 for the application assertion.

4.2.106.4 identified by process plan
The identified by process plan specifies the Process plan_version (see 4.2.107) that requires security

information. Theidentified by process plan need not bespecifiedfor aparticular Process plan security.
See 4.3.137 for the application assertion.

4.2.106.5 security code

Thesecurity _codespecifiestheleve of security accessthat appliesto the plan. It shall beequal to or higher
than the highest security _code of any subsection within the Process plan_version.

100 ©I1S0O 2004 — All rights reserved



| SO/DI S 10303-240: 2004(E)
4.2.107 Process plan_version

AnProcess plan_versionisthecallection of instructions, revisions, manufacturing activitiesand processes,
along with their sequence of execution, that is required to machine a specific part.

NOTE A discussion of Process plan_version isgiven in Annex L.
The data associated with a Process _plan_version are the following:
— activities;

— auxiliary_header_information;

— description;

— feature dependency_suggestion;

— id

— manufacturing GT_code;

— process_plan_information;

— Quantity_of parts;

— Quantity_range;

— required_material.

4.2.107.1 activities

Theactivities specifiesthe Manufacturing_process (see4.2.70) that definethe sequential list of activities
controlled by the process plan. See 4.3.131 for the application assertion.

4.2.107.2 auxiliary header_information
Theauxiliary_header_information specifiesthe Property parameter (see4.2.112) that definetheadditional
information about the process plan that is to be exchanged or archived. Inmany casesthisinformationis

necessary for Computer Aided Process Planning (CAPP) systemstointerfacewithaDatabase M anagement
System (DBMS). . See 4.3.133 for the application assertion.

4.2.107.3 description

The description specifies theword, or group of words, that relate detail information about the Pprocess
plan_version.
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4.2.107.4 feature _dependency suggestion
Thefeature dependency suggestion specifiestheFeature_dependency (see4.2.42) that definesthefeature

hierarchical structurefor volumeremoval. A feature dependency suggestion need not be specified for a
particular Process plan version . See 4.3.130 for the application assertion.

4.2.107.5 id

Theid specifies the unique identification, within an organization, of an Process plan_version.

4.2.107.6 manufacturing GT_code
The manufacturing_GT _code specifies the unique identification, within an organization, of the product

shape and product manufacturing characteristics based upon an established classification schema. The
manufacturing_GT_code need not be specified for a particular Process plan version.

4.2.107.7 process plan_information
The process _plan_information specifies the Special_instruction (see 4.2.127) additional information for

theprocessplan. A process plan_informationneed not bespecified for aparticular Process plan_version.
See 4.3.135 for the application assertion.

4.2.107.8 quantity of parts

Thequantity _of parts specifiesthe count of parts to be manufactured per the process plan. A quantity_-
of _parts need not be specified for a particular Process plan version. See for the application assertion.

4.2.107.9 quantity range

The quantity_range specifies the Range _of parts (see 4.2.115)that define a range of parts that may be
manufactured per the process plan. The quantity range need not be specified for a particular Process
plan version. See 4.3.134 for the application assertion.

EXAMPLE An example of aquantity_range may be 10 to 100 parts for this process plan

4.2.107.10 required_material

Therequired material specifiesthe Material (see4.2.72) that isto be used to manufacturethe product for
this process plan. See 4.3.132 for the application assertion.
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4.2.108 Process property

A Process_property isthe characteristics of a series of actions or operations directed toward changing the
part.

NOTE The Process_property definition is derived from paragraph 4.2.172 of 1SO 10303-224.
EXAMPLE Figure 15 Illustrates a note block for a part with Process_property

The data associated with a Process_property are the following:

— process_name;

— property_characteristics.

4.2.108.1 process name

Theprocess_name specifiesaword or group of words by which aProcess _property iscommonly referred.

4.2.108.2 property_characteristics
The property_characteristics specifies the parameter to describe the Process property. The property -

characteristics need not be specified for a particular Process property. There may be more than one
property characteristic for a Process property. See 4.3.138 for the application assertion.

4.2.109 Production rate

A Production_rateis thetime it takes to produce a measurable amount of items. A Production rateisa
type of Performance rate (see 4.2.102).

EXAMPLE Production_rate includes such things as machine five parts per hour or drill 3 holes per minute.
The data associated with a Production_rate are the following:

— time _per_unit;

— unit_guantity.

4.2.109.1 time_per_unit

Thetime per_unit specifies the duration for completing one task.

4.2.109.2 unit_quantity

Theunit_quantity specifies the number of units to be produced.
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4.2.110 Property
A Property is a characteristic associated with the physical structure or integrity of an dement of a part.
NOTE The Property definition is derived from paragraph 4.2.178 of 1SO 10303-224.
The data associated with a Property are the following:
— material_characteristics;
— part_property characteristics,
— process_characteristics,
— property_characteristics;
— property_description;
— property_name;
— surface characteristics.
4.2.110.1 material_characteristics
The materia_characteristics specifies the information that describe material for manufacturing the Part.

Thematerial_characteristics need not be specified for a particular Property. There may be morethan one
material_characteristics for a Property. See 4.3.139 for the application assertion.

4.2.110.2 part_property characteristics
Thepart_property characteristics specifiestheinformation that describepropertiesof thePart. Thepart_-

property characteristics need not be specified for a particular Property. There may be more than one
part_property characteristics for a Property. See 4.3.140 for the application assertion.

4.2.110.3 process characteristics
Theprocess_characteristics specifiesinformation that describe processes for manufacturingthepart. The

process _characteristics need not be specified for a particular Property. There may be more than one
process characteristics for a Property. See 4.3.141 for the application assertion.

4.2.110.4 property_characteristics
The property_characteristics specifies information that describe properties of the Part. The property_-

characteristics need not be specified for a particular Property. There may be more than one property -
characteristics for a Property. See 4.3.142 for the application assertion.
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4.2.110.5 property_description
The property_description specifies the Specification that has additional information about the properties

of thePart. Theproperty description need not be specified for a particular Property. Theremay bemore
than one property_description for a Property. See 4.3.143 for the application assertion.

4.2.110.6 property_name

The property_name specifies a word or group of words by which a property is commonly referred.

4.2.110.7 surface characteristics
The surface characteristics specifies information that describe surface conditions of the Part. The

surface characteristics need not be specified for a particular Property. There may be more than one
surface characteristics for a Property. See 4.3.144 for the application assertion.

4.2.111 Property BSU

A Property BSU is atype of BSU (see 4.2.12) that identifies a property basic semantical unit of a class
inapartslibrary.

NOTE The Property BSU definition is derived from paragraph 4.2.179 of 1SO 10303-224.
The data associated with a Property BSU are the following:

— hame_scope,

— version.

4.2.111.1 name_scope

The name_scope specifies the class this property belongsto. See 4.3.145 for the application assertion.

4.2.111.2 version

The version specifies the designation of the version of the information piece.
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4.2.112 Property parameter
A Property parameter is an dement of information that describes a characteristic that comprises the

property. Each Property parameter may be one of the following: Descriptive parameter (see 4.2.23) or
aNumeric_parameter (see 4.2.82).

NOTE The Property_parameter definition is derived from paragraph 4.2.180 of 1SO 10303-224.
The data associated with a Property _parameter are the following:

— parameter_name.

4.2.112.1 parameter _name

The parameter_name specifies a word or group of words that identify a characteristic of interest for a
Property _parameter.

4.2.113 Property value

A Property value providesavaluefor aproperty as specified in the property basic semantical unit. The
value typeis specified in subtypes.

NOTE The Property_value definition is derived from paragraph 4.2.181 of 1SO 10303-224.
The data associated with a Property value are the following:

— property BSU;

— value_amount.

4.2.113.1 property BSU

The property_BSU specifies the Property BSU (see 4.2.111) that defines the basic semantical unit. See
4.3.146 for the application assertion.

4.2.113.2 value amount

Thevalue_amount specifiesthevaluethat is defined as a boolean, integer, number, logical, string, or real.
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4.2.114 Radial_dimension_tolerance

A Radial_dimension_toleranceisatype of Size tolerance (see4.2.125) that isthe allowable variation for
theradial distance from the center of a circular curveto a point on the curve.

NOTE 1 The Radial_dimension_tolerance definition is derived from paragraph 4.2.183 of 1SO 10303-224.

NOTE 2 Figure19illustrates the Radial_dimension_tolerance.

+. 00y
-.00=z

Figure 19 — Radial_dimension_tolerance

4.2.115 Range of parts

A Range of parts is the upper and lower allowable range of parts that can be manufactured for a
specified process plan. The data associated with a Range of parts are the following:

— high valug
— low_value.
4.2.115.1 high_value

The high_value specifies the highest allowable value for a process plan.

4.2.115.2 low value

Thelow_value specifies the lowest allowable value for a process plan.

4.2.116 Resource with_material

A Resource with_material is a type of Generic_manufacturing_resource (see 4.2.47) that provides the
means to reference material information about a resource. The data associated with a Resource with -

material are the following:

— resource_material.
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4.2.116.1 resource material

The resource_material specifies the Material (see 4.2.72)that is required as a resource material to
manufacture a part. See 4.3.147 for the application assertion.

4.2.117 Resour ce_with_representation

A Resource with representation isatype of Generic_manufacturing_resource (see 4.2.47) that provides
the meansto referenceinformation about aresourcewithin apartslibrary dictionary. The data associated
with a Resource with representation are the following:

— reiource_documentaton.

4.2.117.1 resource _documentaton

Theresource_documentaton specifiesthe Externally _defined representation (see4.2.39). See4.3.148 for
the application assertion.

4.2.118 Revision

A Revision is the identification of a changethat is incorporated into the process plan.
NOTE Therevision history may be derived from the different instances of revision.
The data associated with Revision are the following:

— approved _by;

— description;

— reason for_revision,

— related to;

— rdating_to;

— revision levd.

4.2.118.1 approved by

The approved by specifies the Status_authority (see 4.2.129) that defines approval of the revision. See
4.3.149 for the application assertion.

4.2.118.2 description

The description specifies the word, or group of words, that explain the Revision.
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4.2.118.3 reason_for_revision

Thereason for_revision specifies the word, or group of words, that explain the need for the change.

4.2.118.4 related_to

The related to specifies the Process plan version (see 4.2.107) that is the successor process plan. See
4.3.150 for the application assertion.

4.2.118.5 relating_to

Therdating to specifiesthe Process plan version (see4.2.107) that is the predecessor process plan. See
4.3.150 for the application assertion.

4.2.118.6 revision_level

Therevision_levd specifiesthe uniqueidentification, within aprocess plan or activity, of the changelevd.

4.2.119 Setup_activity

A Setup_activity isatypeof Activity (see4.2.1) that defines preparing thefixture, machine, tool, or others
for a manufacturing process. Each Activity is either an Fixture setup (see 4.2.46), Machine_setup (see
4.2.61), Tool_setup (see4.2.143), or a Ancillary_setup (see 4.2.7).

4.2.120 Shape aspect

A Shape aspect is aregion of interest with respect to the shape of a part. A Shape aspect may be an
dement of the shape of the part or areference shape that does not lie on the shape of the part, but is used
to specify a characteristic of the shape of the part. The data associated with a Shape aspect are the
following:

— dement;

— representation_form;

— representation_shape.

4.2.120.1 element

The dement specifies Manufacturing_process feature (see4.2.71) that are components of the shape of
thePart. The dement need not be specified for aparticular Shape aspect. See4.3.151 for theapplication
assertion.

4.2.120.2 representation_form

Therepresentation_form specifies aspects of the boundary representation of the Part. Theremay be more
than one representation_form for a Shape aspect. See 4.3.153 for the application assertion.
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4.2.120.3 representation_shape
The representation_shape specifies the boundary representation of the shape of the Part. The

representation_shape need not be specified for a particular Shape _aspect. There may be more than one
representation_shape for a Shape _aspect. See 4.3.152 for the application assertion.

4.2.121 Shape aspect_representation

A Shape aspect_representation is a grouping of geometric el ements with respect to the representation of
apart. The data associated with a Shape aspect_representation are the following:

— shape_definition.
4.2.121.1 shape definition

The shape definition specifies the Geometric modd (see 4.2.48) to define the shape that is the
representation. See 4.3.154 for the application assertion.

4.2.122 Shape representation_type

A Shape representation_typeisthe types of geometric representations that may be used to define product
shape. The data associated with a Shape representation_type are the following:

— geometry_type.
4.2.122.1 geometry type

Thegeometry_type specifies the types of geometric representation. Thevalue of the geometry _type shall
be one of the following:

— advanced boundary_rep,

— faceted b rep,

— manifold_surface with topology,

— non_topological_surface and wireframe,
— wireframe_with_topology.

NOTE See4.2.122.1.1t04.2.122.1.5 for the definition of each alowable value for feature_type.
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4.2.122.1.1 advanced_boundary rep

advanced boundary_rep: the geometric representation of the shape, or an aspect of the shape, by an
advanced boundary representation solid model. The geometric representation allows for the definition of
curves and surfaces and for the topology that bounds them. Boundaries are explicitly defined only by
topology. All of the geometry that defines the shape or shape aspect of the object shall be associated with

topology.
4.2.122.1.2 faceted b_rep

faceted b_rep: the geometric representation of the shape, or an aspect of the shape of a part, by a faceted
boundary representation solid model. The geometric representation allows for the definition of shapes
represented by planar surfaces as the bounding surfaces. Only points and planar polygons are used in this
representation. Much of thetopology information isimplicit for this representation. Shells consist of faces
bounded exclusively by polygons.

4.2.122.1.3 manifold_surface with_topology

manifold _surface with topology: the geometric representation of the shape, or an aspect of the shape of
apart, using manifold surfaces with topology. 3D curves, surfaces, and topology are used to define the
outer boundary of the part.

4.2.122.1.4 non_topological_surface and_wireframe

non_topological_surface and wireframe: the geometric representation of the shape, or an aspect of the
shape of a part, using surface or wireframe geometry without topology. Theserepresentations are formed
by the use of points, curves and surfaces only. The boundaries of the curves are defined explicitly by
points on the curves and explicit associations between the points and the curves that they bound. The
boundaries of the surfaces are defined by curves on the surfaces and explicit associations between the
curves and the surfaces that they bound. Surfaces and curves must be explicitly trimmed unless they are
closed.

4.2.122.1.5 wireframe _with_topology
wireframe_with_topology: the geometric representation of the shape, or an aspect of the shape of a part,

using wireframesthat definean implicit volumeor aretrimmed by edgetopology. Thisincludes 3D curves
and topology that define a graph of vertices and edges.
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4.2.123 Single piece part

A Single piece part isatype of Part_version(see 4.2.100) that is the physical item which is intended to
be produced through the manufacturing process.

NOTE 1 The Single piece part definition is derived from paragraph 4.2.214 of 1SO 10303-224.

The data associated with a Single_piece part are the following:

— alternate_material_definition;

— material_definition;

— properties of_final_part.

4.2.123.1 alternate material_definition

Thealternate_material_definition specifies the secondary material choices of raw stock for producing the
Part. There may be more than one alternate material_definition for a part. An alternate material_-

definition need not be specified for a particular Single piece part . See 4.3.155 for the application
assertion.

4.2.123.2 material_definition

Thematerial_definition specifies primary material choice of raw stock for producing the Part. There may
be more than one material_definition for a part. See 4.3.156 for the application assertion.

4.2.123.3 properties of final part

Thematerial_definition specifies primary material choice of raw stock for producing the Part. There may
be more than one properties of final part for apart. See4.3.157 for the application assertion.
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4.2.124 Single setup_process
A Single_setup_process specifiesasequential list of manufacturing activitiesto be performed by aspecific
machine with a specific machine_setup necessary to manufacture a part. The data associated with a
Single setup_process are the following:
— description;
— name
— part_hold _downs;
— seguence for_setup;
— single_machine setup.

4.2.124.1 description

Thedescription specifiestheword, or group of words, that explain thesingle setup. A description need not
be specified for a particular Single_setup _process.

4.2.124.2 name

The name specifies the word, or group of words, that make up the unique designation of a single setup.
4.2.124.3 part_hold_downs

Thepart_hold_downs specifiesthe Clamping_position (see4.2.14) that defines the clamping locations and

clamp typesfor holding the part. A part_hold_downs need not be specified for aparticular Single setup_-
process. See4.3.158 for the application assertion.

4.2.124.4 sequence for_setup

The sequence for_setup specifies a sequential list of Machining_operation (see 4.2.64) necessary to
perform manufacturing activities. See 4.3.159 for the application assertion.

4.2.124.5 single_machine_setup

Thesingle machine setup specifiesthe Setup_activity (see4.2.119) that defines a specific machine setup
for amachining process. See 4.3.160 for the application assertion.
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4.2.125 Size tolerance

A Size tolerance is a type of Dimensional_tolerance (see 4.2.27) that is the size dimension tolerance
characteristicfor ageometricelement. Each Size toleranceiseither an Angular_size dimension_tolerance
(see4.2.9), Curved dimension_tolerance (see4.2.21), Diameter_dimension_tolerance (see 4.2.25), or a
Radial_dimension_tolerance (see 4.2.114).

NOTE The Size tolerance definition is derived from paragraph 4.2.215 of 1SO 10303-224.

The data associated with a Size tolerance are the following:

— applied_shape.

4.2.125.1 applied_shape

The applied_shape specifies the physical shape of the Part that is being toleranced. See 4.3.161 for the
application assertion.

4.2.126 Special_capability

A Special_capability istheidentification of amachin€e s ability to perform uniqueor specialized activities
during the production process.

EXAMPLE Specia_capability includes such things as the ability to handle large material sizes and weights.
The data associated with a Special_capability are the following:

— name,

— possessed_by;

— gpecification.

4.2.126.1 name

The name specifies the word, or group of words, that make up the unique designation of the Special_-
capability.

4.2.126.2 possessed by

The possessed by specifies the Workstation(see 4.2.148) that requires additional information about
capabilities. See 4.3.162 for the application assertion.

4.2.126.3 specification

The specification specifies the documentation that provide the details of the specific capability and its
operating parameters. The specification need not be specified for a particular Special_capability.
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4.2.127 Special_instruction
A Special_instruction is a description of some aspect of either an Activity (see4.2.1) or an Process plan
version (see 4.2.107) that requires further explanation be provided to the individual performing the
corresponding Activity.

NOTE Thisisdifferent from the Activity description which describes the general instructions or objectives of
the activity. Thisis also distinctive from an external procedure which gives detailed steps necessary to perform
some procedure.

The data associated with a Special_instruction is the following:
— instruction_text;

— instruction_type.

4.2.127.1 instruction_text

The instruction_text specifies the word, or group of words, that applies to an activity describing the
procedural aspect of the special instructions or conditions which must be met or observed.

4.2.127.2 instruction_type
Theinstruction_type specifies one word or group of words that categorize the instruction.

EXAMPLE Theincluded types of categories are warning, hazardous and environmental.

4.2.128 Specification

A Specification is a document that defines information pertaining to properties or processes for a part or
an aspect of apart. The data associated with a Specification are the following:

— description;

— number_id;

— revision;

— gpecification_document;
— subclass;

— title

4.2.128.1 description

Thedescription specifiestheword, or group of words, that relate detail information about the Specification.
A description need not be specified for a particular Specification.
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4.2.128.2 number_id

The number_id specifies the unique identification of a Specification within an organization.

4.2.128.3 revision

Therevision specifies the unique identification of the Specification release levd.

4.2.128.4 specification_document
The specification document specifies the Document_assignment (see 4.2.29) that is used to provide

information. A specification_document need not be specified for a particular Specification. See 4.3.163
for the application assertion.

4.2.128.5 subclass

The subclause specifies the identification of a subordinate section within a Specification.

4.2.128.6 title

Thetitle specifies the word or phrase by which the Specification is known or referenced.

4.2.129 Status authority

A Status authority is the identification of completeness and availability of the item for use.

NOTE Status authority for a given Activity can accommodate the requirement to convey information such as:
Originator - JaneDoe, April 1, 1992; Checked by - Ted E. Bear, May 4, 1991. Thisrequiresthat there can bemany
Status _authorities for one Activity.

The data associated with a Status_authority are the following:

— approval_title

— date

— is _given by.

4.2.129.1 approval _title

Theapproval_title specifiestheitemwithin acategory of potential approvalsthat appliesfor this Status -

authority. The category consists of process planner, checker, or other Process plan version rdease
authorities.

4.2.129.2 date

The date specifies the calendar date on which the approval_title was given.
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4.2.129.3 is_given_by

Theis given by specifies the Planning _group_member (see 4.2.103) who has the authority to approve
process plans. See 4.3.164 for the application assertion.

4.2.130 Supplemental _document
A Supplemental_document isatype of Specification (see4.2.128) that isadocument describing a specific
methodology, policy or procedure. These documents, unigue to each company, establish engineering and

technical limitations and applications for design and engineering, materials, processes, and methods.

NOTE These documents make up the policy statements and procedures that are followed by the organization.
These policies and procedures serve as gui desto the empl oyees of the organization and specify actionsto betaken
under certain conditions. These procedures are considered to be external to the process planning function, and are
directly related to business practice in the enterprise.

4.2.131 Supplier_ BSU

A Supplier_BSU (supplier basic semantical unit) isatypeof BSU (see4.2.12) that identifiesthe supplier
of apartslibrary.

NOTE The Supplier_BSU definition is derived from paragraph 4.2.228 of 1SO 10303-224.
4.2.132 Surface property

A Surface property specifies characteristics of a surface that are dements of the shape of a part.
EXAMPLE Figure 15 Illustrates a note block for a part with Surface_property

NOTE The Surface property definition is derived from paragraph 4.2.229 of 1SO 10303-224.

The data associated with a Surface property are the following:

— property_characteristics;

— surface finish.

4.2.132.1 property_characteristics

The property_characteristics specifies the parameter to describe the Surface property. The property -

characteristics need not be specified for a particular Surface property See 4.3.165 for the application
assertion.

4.2.132.2 surface finish

The surface finish specifies indicates a type of Surface property is a surface finish. The Surface -
property is either a surface finish property,or is for other surface properties.
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4.2.133 Tolerance limit

A Tolerance limit is an upper or lower tolerance value applied directly to a dimension. When applied to
aDimensional_tolerance, the dimensional_value (see 4.2.27.2) shall be atolerance value. When applied
to a Numeric_parameter_with_tolerance, the parameter_value (see 4.2.82.2) shall be a tolerance value.
There shall be a qualifier that describes the tolerance context.

NOTE The Tolerance limit definition is derived from paragraph 4.2.241 of 1SO 10303-224.

The data associated with a Tolerance_limit are the following:

— limit_qualifier.

4.2.133.1 limit_qualifier

Thelimit_qualifier specifies a description of the Tolerance limit context.

EXAMPLE '30.5 MAX' or '5 MIN' are Tolerance_limit examples and the words 'MAX' or ‘MIN' are limit_-
qualifier examples.

4.2.134 Tolerance range

A Tolerance rangeistheupper and lower tolerance range applied directly to adimension. When applied
toaDimensional_tolerance, thedimensional_value(see4.2.27.2) may beanominal tolerancevalue. When
applied to a Numeric_parameter_with_tolerance, the parameter_value (see 4.2.82.2) may be a nominal
tolerance value.

NOTE The Tolerance range definition is derived from paragraph 4.2.242 of 1SO 10303-224.

The data associated with a Tolerance range are the following:

— lower_range

— sdignificant_digits;

— upper_range.

4.2.134.1 lower_range

Thelower_range specifies the lowest allowable value for a dimensional tolerance.

4.2.134.2 significant_digits

Thesignificant_digits specifies the number of decimal places indicating the accuracy of the tolerance.
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4.2.134.3 upper_range

The upper_range specifies the highest allowable value for a dimensional tolerance.

4.2.135 Tolerance value

A Tolerance value is the representation of the magnitude of the allowable deviation required for
dimensions. Thesetolerancevalues may beexplicitly defined or may require aspecification for definition.

NOTE The Tolerance value definition is derived from paragraph 4.2.243 of 1SO 10303-224.
The data associated with a Tolerance value are the following:
— defined value

— envelope.

4.2.135.1 defined _value

Thedefined value specifiesthetolerance deviation value. See4.3.166, 4.3.167, 4.3.168, and 4.3.169 for
the application assertion.

4.2.135.2 envelope

The envelope specifies that each geometric constraint has to be fulfilled in itsdf. The envelope of the
perfect shape corresponding to the maximum material shall not belarger than the specified dimension and
tolerance. Theenveopeattribute shall indicatethat the envelopeisor isnot required for the Tolerance -
value.

4.2.136 Tool assembly

A Tool_assembly is the collection of Tool _assembly _dements (see 4.2.137). A Tool_assembly canbea
single Tool_assembly dement.

EXAMPLE Tool_assembly includes such items asthe cutter and its components. It can aso include such items
astool inserts, thetool collet and tool holder.
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The data associated with Tool_assembly are the following:
— comprised_of;

— defined_shape;

— documented_by;

— id

— identified;

— identified by;

— tool_parameters.

4.2.136.1 comprised_of

Thecomprised of specifiestheTool _assembly element (see4.2.137) components that definetheassembly
of the Tool_assembly . See 4.3.173 for the application assertion.

4.2.136.2 defined_shape
Thedefined shape specifiesthe Shape aspect(see4.2.120) that has the shape of thetool assembly defined

by an aspect of geometry. A defined _shape need not be specified for a particular Tool _assembly. See
4.3.172 for the application assertion.

4.2.136.3 documented_by
The documented by specifies the tooling referenced by the Drawing. The documented by need not be

specified for a particular Tool_assembly. A documents need not be specified for a particular
Tool_assembly. See 4.3.170 for the application assertion.

4.2.136.4 id
Theid specifies the unique identification of a Tool_assembly within an organization.
4.2.136.5 identified

Theidentified specifiesthe Tool _contract (see4.2.140) that defines procurement of thetool. A identified
need not be specified for a particular Tool_assembly. See 4.3.174 for the application assertion.

4.2.136.6 identified_by

Theidentified by specifies the addition tool datafor additional tool information. A Tool _dataneed not be
specified for a particular Tool_assembly. See 4.3.175 for the application assertion.
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4.2.136.7 tool parameters
Thetool _parameters specifies the Property _parameter (see 4.2.112) that is a property being defined for

aspecific Tool_assembly. A tool_parameters need not be specified for a particular Tool_assembly. See
4.3.171 for the application assertion.

4.2.137 Tool_assembly element

A Tool_assembly dement is a component of the tool assembly.
NOTE For simpletoolsthe Tool _assembly_element can be the tool assembly itself.
The data associated with a Tool_assembly dement are the following:
— catalogue_number;

— company_nhame;

— defined_shape;

— description;

— id

— name

— tool_property;

— tool_representation.

4.2.137.1 catalogue _number

Thecatalogue_number specifiestheidentification of thecataloguefromwhichtheTool _assembly dement
was ordered. The catalogue_number need not be specified for a particular Tool_assembly e ement.

4.2.137.2 company_name

The company_name specifies the word or phrase that constitutes the distinctive designation of the Toal_-
assembly _dement manufacturer.

4.2.137.3 defined_shape

Thedefined shape specifiesthe Shape aspect(see4.2.120) that has the shape of thetool assembly defined
by an aspect of geometry. A defined_shape need not bespecified for aparticular Tool_assembly dement.
See 4.3.173 for the application assertion.
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4.2.137.4 description

The description specifies the word, or group of words, that describe the Tool_assembly eement. A
description need not be specified for a particular Tool_assembly eement.

4.2.137.5 id

Theid specifies the unique identification of the Tool _assembly eement within an organization.

4.2.137.6 name

The name specifies the word, or group of words, that describes the Tool_assembly eement.

EXAMPLE The name can include such words as end mill, dab cutter, and counterbore.

4.2.137.7 tool_property

Thetool_property specifies the Specificaton (see 4.2.128) to define the external document that contains

any additional information that may berequired to createthe Tool_assembly. Thetool _property need not
berequired for a Tool_assembly eement. See 4.3.178 for the application assertion.

4.2.137.8 tool_representation
Thetool_representation specifiesthe Externally _defined representation (see4.2.39) to definetheexternal

part library information pertaining to a Tool_assembly. A tool_representation need not be specified for
aparticular Tool_assembly dement. See 4.3.176 for the application assertion.

4.2.138 Tool _body

A Tool_body is a Tool_assembly dement (see 4.2.137) that represents the main portion of the tool
assembly. The data associated with a Tool_body are the following:

— tool_body parameter.

4.2.138.1 tool _body parameter

Thetool _body parameter specifies additional information about theTool _body. A tool_body parameter
need not be specified for a particular Tool_body. See 4.3.179 for the application assertion.
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4.2.139 Tool _compensation
The tool_compensation is the specification of the rdative displacement that is applied to an axis of an
machine for a specified portion or the whole of a program and causes a displacement in that axisonly in

the direction determined by the sign of the offset value.

NOTE Tool offsetsare typically applied in pairs of independent valuesfor X and Z axesfor tool tip location on
turning machines, individually or in combination on milling or drilling machines.

The data associated with a Tool_compensation are the following:
— adjust;

— axis_displacement_name;

— axis_displacement_units;

— axis_displacement_value.

4.2.139.1 adjust

Theadjust specifiesthe Tool _data (see4.2.141) that shall be modified by tool compensation. See4.3.180
for the application assertion.

4.2.139.2 axis displacement_name

Theaxis_displacement_namespecifiesaword which referstotheaxisfor thedisplacement value. It isone
of x-axis, y-axis, or z-axis.

4.2.139.3 axis_displacement_units

Theaxis_displacement_units specifies the quantity of measure in which the parameter valueis given.
EXAMPLE Theaxis _displacement_units can include such units as millimeters or inches.

4.2.139.4 axis _displacement_value

Theaxis_displacement_value specifies a numeric value for the axis offset compensation.

4.2.140 Tool contract

A Tool_contract is the identification of atool assembly as the property of the contractee.

NOTE The contract toolsareidentified astool assemblieswith an associated Tool_contract. They areidentified
as such for accounting proposes and billed back to a specific contract.
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The data associated with a Tool_contract are the following:

— contract_document;

— contract_number;

— design_order;

— fabrication order;

— part_number.

4.2.140.1 contract_document

The contract_document specifies the Specificaton (see 4.2.128) to define the external document that

contains any additional information that may be required by the contract. See 4.3.181 for the application
assertion.

4.2.140.2 contract_number

The contract_number specifies the unique identification, within an organization, of atool contract.

4.2.140.3 design_order

Thedesign_order specifiestheuniqueidentification, withinan organization, of thedocumentationinitiating
arequest for the design of a contract tool.

4.2.140.4 fabrication_order

Thefabrication_order specifiestheuniqueidentification, within an organization, of thedocumentation that
initiates a request to build the contract tool.

4.2.140.5 part_number
The part_number specifies the unique identification, within an organization, of a contract tool.

4.2.141 Tool data

A Tool_dataisthetool information required by the programmer. Thisincludesany special instructionsthat
may need to be communicated to the operator via controller console display commands.

EXAMPLE Thetool_dataincludes such information as cutter geometry, turret, and tool magazine.
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The data associated with a Tool_data are the following:
— configures;
— instruction_document;
— tool_position.
4.2.141.1 configures
The configures specifies the Tool_magazine turret_carousd (see 4.2.142) that requires additional tool

information. A Tool_magazine turret_carousd need not be specified for a particular Tool _data. See
4.3.183 for the application assertion.

4.2.141.2 instruction_document
Theinstruction_document specifies the Specificaton (see 4.2.128) to defines the external document that

contains any special instructions that must be conveyed to the machine operator. See 4.3.182 for the
application assertion.

4.2.141.3 tool_position

Thetool_position specifies the unique location within an machine tool’ s turret, magazine, or carousd.

4.2.142 Tool_magazine turret_carousel

A Tool_magazine turret_carousd isthe holder of thetool assemblies for machining operations. Thetool
magazine or carousd is preloaded in accordance with theinstructions for sequencing the cutters. Thedata
associated with a Tool_magazine turret_carousd are the following:

— id

— tool_capacity;

— used in

4.2.142.1 id

The id specifies the unique identification of atool magazine, turret, or carousd within an organization.

4.2.142.2 tool_capacity

Thetool_capacity specifies the maximum number of tool assembliesthat the magazine, turret, or carousd
is capable of holding.
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4.2.142.3 used_in

The used_in specifies the Workstation(see 4.2.148) that contains the tool holder. See 4.3.184 for the
application assertion.

4.2.143 Tool_setup

A Tool_setup is atype of Setup_activity (see 4.2.119) that is the activity of placing or locating the tool
assembly onthemachineprior to performing machining operations. ThedataassociatedwithaTool _setup
are the following:

— identifies_machine;

— identifies_toal;

— tool_placement.

4.2.143.1 identifies_machine

The identifies_machine specifies the Machine (see 4.2.60) to be used for the setup of a specific
Tool_assembly. See4.3.185 for the application assertion.

4.2.143.2 identifies_tool

Theidentifies tool specifiesthe Tool_assembly (see4.2.136) to beused for aSingle setup_process. See
4.3.186 for the application assertion.

4.2.143.3 tool_placement

Thetool_placement specifiesthe Tool_magazine turret_carousd (see4.2.142) to definewhereto placethe
Tool_assembly to be used for a Single setup _process. See 4.3.187 for the application assertion.

4.2.144 Validation

A Validation is used to identify both on-machine and off-machine production verification requirements.
Thisistypically referred to asin-processinspection, and may be used to describeany automated or manual
measurement requirements. A Validation is a type of Manufacturing_activity (see 4.2.69).

— checks;

— identifies;

— uses for_validation;

— uses to_perform.
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4.2.144.1 checks
The checks specifies the Controller_program (seed.2.20) used in the manufacture of the product. A

Validation need not be specified for a particular Controller_program to be specified. See4.3.188 for the
application assertion.

4.2.144.2 identifies
The identifies specifies the Fixture assembly (see 4.2.43) used in the manufacture of the product. A

Validation need not be specified for a particular Fixture assembly to be specified. See 4.3.189 for the
application assertion.

4.2.144.3 uses for_validation

Theuses for_validation specifies the Part_shape (see 4.2.98) which represents the as designed shape to
validate against. See 4.3.190 for the application assertion.

4.2.144.4 uses to perform

Theuses to_perform specifies the Tool_assembly (see4.2.136) used in the manufacture of the product.
See 4.3.191 for the application assertion.

4.2.145 View reference

A View_reference is the unique identification, within a drawing, of a specific area of interest or view
referenced by an activity. The data associated with a View_reference are the following:

— identifies;

— owned _by;

— shed;

— view;

— zone.

4.2.145.1 identifies

Theidentifies specifiesthe Activity (see4.2.1) referencing the View_referencefor the purpose of planning

amachining activity. A identifies need not be specified for a particular View_reference. See4.3.191.1
for the application assertion.

4.2.145.2 owned_by

Theowned by specifies the Drawing (see 4.2.33) containing theview. AnDrawing need not be specified
for aparticular View_reference. See 4.3.191.2 for the application assertion.
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4.2.145.3 sheet

The sheet specifies the unique identification, within adrawing, of thelogical subdivision of adrawing into
multiple presentation areas. These subdivisions correspond to paper sheet sizesfor plotting of the drawing.
The sheet need not be specified for a particular View_reference.

4.2.145.4 view
The view specifies the unique identification, within a drawing, of a two dimensional planar projection of

a geometric modd from a specified position within its coordinate system. The view need not be specified
for aparticular View_reference.

4.2.145.5 zone

The zone specifies the unique identification of an area of interest located within a drawing shegt. Thezone
need not be specified for a particular View_reference.

4.2.146 Work_cell

A Work_cdl istheidentification of an area within the enterprise, consisting of one or more workstations.
A Work_cdl canincludethenecessary auxiliary equipment required to produceacompleted part. Thedata
associated with a Work_cdl are the following:

— contains;

— description;

— id

— referenced by.

4.2.146.1 contains

The contains specifies the Workstation(see 4.2.148) contained in the Work_cell. See 4.3.193 for the
application assertion

4.2.146.2 description

The description specifies the word, or group of words, that explain the work performed within the
Work_cdl.

4.2.146.3 id

Theid specifies the unique identification of a Work_cdll.
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4.2.146.4 referenced by

Thereferenced by specifiesthe Activity (see4.2.1) referencing theWork_cell for the purpose of planning
amachining activity. See 4.3.192 for the application assertion

4.2.147 Workingstep

Theworkingstep is atype of External_schema_definition (see4.2.38) that represent the essential building
blocks of an NC program. They can either be technology-independent actions, like rapid movements or
probing operations, or machining workingstep which relate to the different technologies.

NOTE workingstep definitions are derived from 1SO 14649-10.

The data associated with an NC_function are the following:

— workingstep id.

4.2.147.1 workingstep id

Theworkingstep_id specifies the descriptive name of the ISO 10303 part entity being referenced.

EXAMPLE An example of an workingstep_id would be #10, where #10 in the reference_schema may
be:#10=WORKPLAN('MAIN WORKPLAN',(#11,#12,#13,#14,#15),$,#36).

4.2.148 Workstation

A Workstation is the identification of an area where work is performed. It can include the storage space
required for the material being worked on. The data associated with a Workstation are the following:

— description;
— id.
4.2.148.1 description

The description specifies the word, or group of words, that explain the work performed within the
Workstation. The description need not be specified for a particular Workstation.

4.2.148.2 id

Theid specifies the unique alphanumeric text string assigned to a Workstation.
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4.3 Application assertions

4.3.1 Activity to Drawing

Each Activity has the graphics representation defined by zero, one, or many Drawing objects. Each
Drawing defines the graphics _representation for zero, one, or many Activity objects.

NOTE Thisassertion is established through graphics type select.
4.3.2 Activity to Generic_manufacturing_resour ce

Each Activity has the resources defined by zero, one, or many Generic_manufacturing_resource objects.
Each Generic_manufacturing_resource defines the resources for zero, one, or many Activity objects.

4.3.3 Activity to Illustration

Each Activity has the graphics_representation defined by zero, one, or many Illustration objects. Each
Ilustration defines the graphics_representation for zero, one, or many Activity objects.

NOTE Thisassertion is established through graphics type select.
4.3.4 Activity toMaterial

Each Activity has the references defined by zero or one Material objects. Each Material defines the
is_resource for for exactly one Activity objects.

4.3.5 Activity to Performance rate

Each Activity has the duration defined by one or more Performance_rate objects. Each Performance rate
defines the used_in for exactly one Activity objects.

4.3.6 Activity to Special_instruction

Each Activity hastheactivity information defined zero, one, or many Special_instruction. Each Special _
instruction defines the activity _information for zero, one, or many Activity objects.

4.3.7 Activity to Supplemental _document

Each Activity hastheconstrained by defined by zero, one, or many Supplemental_document objects. Each
Supplemental_document defines the constrained by for zero, one or many Activity objects.
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4.3.8 Activity toView_reference

Each Activity has the graphics _representation defined by zero, one, or many View_reference objects.
Each View_reference defines the graphics_representation for zero, one, or many Activity objects.

NOTE Thisassertion is established through graphics type select.
4.3.9 Alternate activity to Activity

Each Alternate_activity has the primary_activity defined by exactly one Activity objects. Each Activity
defines the primary_activity for zero, one or many Alternate activity objects.

4.3.10 Alternate material to Material

Each Alternate material hasthematerial_substitute defined by exactly oneMaterial. Each Material isthe
material_substitute for one, or more Alternate material objects.

4.3.11 Alternate process plan to Process plan_version

EachAlternate process planhastheplan_substitutedefined by exactly oneProcess plan_versionobjects.
Each Process plan version defines the plan_substitute for zero, one or many Alternate process plan
objects.

4.3.12 Block _base shapeto Numeric_parameter

Each Block base shape has the width defined by exactly one Numeric_parameter. Each Numeric -
parameter defines the width for zero, one, or many Block base shape objects.

Each Block base shape has the height defined by exactly one Numeric_parameter. Each Numeric -
parameter defines the height for zero, one, or many Block base shape objects.

4.3.13 Clamp_position to Clamp_mating_definition

Each Clamp_position has the mating_solution defined by exactly one Clamp_mating_definition objects.
EachClamp_mating_definition definesthemating_solutionfor zero, one, or many Clamp_position objects.

4.3.14 Clamp_position to Fixture_assembly

Each Clamp_position hasthe part_hold _down by one or more Fixture _assembly objects. Each Fixture -
assembly defines the part_hold _down for zero, one, or many Clamp_position objects.

4.3.15 Clamp_mating_definition to Shape _aspect

Each Clamp_mating_definition hasthe mating_shape defined by oneor more Shape _aspect objects. Each
Shape_aspect defines the mating_shape for zero, one, or many Clamp_position objects.

©I1S0O 2004 — All rights reserved 131



| SO/DI S 10303-240: 2004(E)
4.3.16 Class BSU to Supplier_BSU

Each Class BSU has defined by defined by exactly one Supplier BSU. Each Supplier BSU defines
defined by for zero, one, or many Class BSU objects.

4.3.17 Company_contract_assignment to Company

Each Company_contract_assignment hastheassigned _company defined by exactly one Company objects.
Each Company defines the assigned _company for zero, one, or many Company_contract_assignment
objects.

4.3.18 Contract to Company_contract_assignment

Each Contract hasthebinding_agreement defined by zero or one Company_contract_assignment objects.
Each Company_contract_assignment defines the issues for one, or more Contract objects.

4.3.19 Contract to Document_file

Each Contract has the contract_document defined by zero or one Document file objects. Each
Document_file defines the contract_document for zero, one, or many Contract objects.

4.3.20 Contract to Part_version

Each Contract has the acquires defined by exactly one Part_version objects. Each Part_version defines
the acquires for zero, one, or many Contract objects.

4.3.21 Controller to Specification

Each Controller has the controller_specification defined by exactly one Specification objects. Each
Specification defines the controller_specification for zero, one, or many Controller objects.

4.3.22 Controller_program to Document_assignment
Each Controller_program has the controller_data file defined by zero, one, or many Document_-

assignment objects. Each Document_assignment defines the controller_data file for zero, one, or many
Controller_program objects.

4.3.23 Controller_program to Part_version

Each Controller_program has theidentified on defined by exactly one Part_version objects. Each Part_-
version defines the identified _on for zero, one, or many Controller_program objects.
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4.3.24 Controller_program to to Manufacturing_activity
Each Controller_program has the accomplishes defined by zero, one, or many Manufacturing_activity
objects. Each Manufacturing_activity defines the accomplishes for exactly one Controller_program
objects.

4.3.25 Controller_program to to Single setup_process

Each Controller_programhasthecoversdefined by zero, one, or many Single setup_processobjects. Each
Single setup_process defines the covers for exactly one Controller_program objects.

4.3.26 Controller_program to Tool _assembly

Each Controller_program has the references defined by zero, one, or many Tool _assembly objects. Each
Tool_assembly defines the references for zero, one, or many Controller_program objects.

4.3.27 Cylindrical_base shapeto Numeric_parameter

Each Cylindrical_base shape has the diameter defined by exactly one Numeric_parameter. Each
Numeric_parameter defines the diameter for zero, one, or many Cylindrical_base shape objects.

4.3.28 Design_exception_notice to Engineering_change proposal
Each Design_exception_noticehastheissues defined by zero, one, or many Engineering change proposal

objects. Each Engineering_change proposal defines the formalized for exactly one Design_exception -
notice.

4.3.29 Design_exception_noticeto Part_version

EachDesign _exception _notice hasthediscrepant_part defined by oneor many Part_versionobjects. Each
Part_version defines the discrepant_part for zero, one, or many Design_exception _natice objects.

4.3.30 Dimensional _toleranceto Tolerance value

Each Dimensional_tolerance hasthelimit defined by zero or one Tolerance value. Each Tolerance value
defines the limit for zero, one, or many Dimensional_tolerance objects.

4.3.31 Distance along_curve toleranceto Shape aspect

Each Distance along curve tolerance has the path defined by exactly one Shape aspect. Each Shape -
aspect defines the path for zero, one, or many Distance along_curve tolerance objects.

4.3.32 Document_assignment to Document_file

Each Document_assignment has the assigned document defined by exactly one Document_file objects.
Each Document_filedefinestheassigned _document for zero, one, or many Document_assignment objects.
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4.3.33 Document_fileto Document_file properties

Each Document_filehasthedocument_propertiesdefined by zeroor oneDocument_file propertiesobjects.
Each Document_file properties defines the document_properties for zero, one, or many Document_file

objects.

4.3.34 Document_fileto External_file identification

Each Document_filehasthefile location defined by zero, oneor many External_file identification objects.
Each External_file identification defines thefile location for zero, one, or many Document_file objects.

4.3.35 Document_file relationship to Document_file

Each Document_file relationship has the previous file defined by exactly one Document_file objects.
Each Document_file definesthe previous filefor zero, one, or many Document_file relationship objects.

Each Document_file relationship has the succeeding_file defined by exactly one Document_file objects.
Each Document_filedefinesthesucceeding filefor zero, one, or many Document_file relationship objects.

4.3.36 Drawing to Document_file

Each Drawinghasthedrawing_data filedefined by exactly oneDocument_fileobjects. Each Document_-
file defines the drawing_data file for zero, one, or many Drawings objects.

4.3.37 Drawing to Activity

Each Drawing has the identifies defined by zero, one, or many Activity objects. Each Activity object
defines the identifies for zero, one, or many Drawing objects.

4.3.38 Engineering_change order to Part_version

Each Engineering change order has the new_version defined by one or more Part_version objects. Each
Part_version defines the new_version _changes by zero or one Engineering_change order.

4.3.39 Engineering_change proposal to Engineering_change order

Each Engineering_change proposal hastheincorporated proposal defined by oneor more Engineering_-
change order abjects. Each Engineering_change order defines the approved proposal for exactly one
Engineering change proposal.

4.3.40 Explicit_base shape representation to Shape aspect representation
Each Explicit_base shape representation has the B-rep_form defined by exactly one Shape aspect -

representation. Each Shape aspect_representation definestheB-rep_formfor zero, one, or many Explicit_-
base shape representation objects.
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4.3.41 Externally defined representation to Library part_assignment
Each Externally _defined representation has the identified by defined by exactly one Library part_-

assignment objects. Each Library part assignment defines the identified by for zero, one, or many
Externally_defined representatiion objects.

4.3.42 External_schema definition to Document_assignment
Each External_schema_definition hasthereference schemadefined by exactly one Document_assignment

objects. Each Document_assignment defines the reference _schema for zero, one, or many External_-
schema_definition objects.

4.3.43 Feature identification _item to Feature interaction

Each Feature identification item has the feature relation defined by zero, one, or many Feature -
interaction objects. Each Feature interaction definesthefeature reationfor zero, one, or many Feature -
identification_item objects.

4.3.44 Feature_identification_item to M anufacturing_process feature

Each Feature identification_item has the feature defined by exactly one Manufacturing_process feature
objects. Each Manufacturing_process feature defines the feature for zero, one, or many Feature -
identification_item objects.

4.3.45 Feature interaction to Feature identification_item

Each Feature interaction has the related feature defined by zero or one Feature identification item

objects. Each Feature identification item defines the rdated feature for zero, one, or many Feature -
interaction objects.

4.3.46 Feature dependency to Feature identification_item

Each Feature dependency hastherdlated feature itemdefined by exactly one Feature identification item
objects. Each Feature identification item defines the related feature item for zero, one, or many
Feature_dependency objects.

Each Feature_dependency hastherdating_feature itemdefined by exactly one Feature identification item

objects. Each Feature identification_item defines the relating feature item for zero, one, or many
Feature dependency objects.

4.3.47 Fixture_assembly to Drawing

Each Fixture assembly has the documented by defined by zero or one Drawings objects. Each Drawings
defines the documented by for zero, one, or many Fixture assembly objects.
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4.3.48 Fixture assembly to Fixture _assembly

Each Fixture assembly has the comprised of defined by one or more Fixture assembly objects. Each
Fixture assembly defines the comprised of for exactly one Fixture assembly objects.

NOTE Thisassertion is established through the Sub_assembly select.
4.3.49 Fixture assembly to Fixture assembly element

Each Fixture _assembly has the comprised of defined by one or more Fixture assembly e ement objects.
Each Fixture assembly eement defines the comprised of for exactly one Fixture assembly objects.

NOTE Thisassertion is established through the Sub_assembly select.
4.3.50 Fixture assembly to Fixture contract

Each Fixture assembly has the identified by defined by one or more Fixture contract objects. Each
Fixture contract defines the identifies for exactly one Fixture _assembly objects.

4.3.51 Fixture assembly to Fixture pallet_mounting

Each Fixture assembly hasthelocated by defined by oneor more Fixture pallet_ mounting objects. Each
Fixture pallet_mounting defines the located by for exactly one Fixture assembly objects.

NOTE Thisassertion is established through the Location_sel ect.
4.3.52 Fixture assembly to Part_fixture_mounting

Each Fixture assembly has the located by defined by one or more Part_fixture_mounting objects. Each
Part_fixture_mounting defines the located by for exactly one Fixture assembly aobjects.

NOTE Thisassertion is established through the Location_sel ect.
4.3.53 Fixture assembly to Shape aspect

Each Fixture_assembly has the defined_shape defined by zero, one or many Shape aspect abjects. Each
Shape_aspect defines the defined _shape for exactly one Fixture assembly objects.

4.3.54 Fixture assembly element to Shape aspect

EachFixture assembly eement hasthedefined shapedefined by zero, oneor many Shape aspect objects.
Each Shape aspect defines the defined_shape for exactly one Fixture assembly eement objects.

4.3.55 Fixture setup to Machine

Each Fixture setup has theidentifies defined by exactly one Machine objects. Each Machine defines the
identifies for zero, one, or many Fixture setup objects.
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4.3.56 Fixture setup to Fixture assembly

Each Fixture setup has the identifies fixture defined by one or more Fixture assembly objects. Each
Fixture assembly defines the identifies fixturefor zero, one, or many Fixture setup objects.

4.3.57 Fixture setup to Pallet

Each Fixture setup has the identifies_pallet defined by zero, one, or many Pallet objects. Each Pallet
defines the identifies pallet for zero, one, or many Fixture setup objects.

4.3.58 Geometric_tolerance to Shape aspect

Each Geometric_tolerance has the applied shape defined by one or more Shape _aspect objects. Each
Shape_aspect defines the applied shape for zero, one, or many Geometric_tolerance objects.

4.3.59 |llustration to Activity

Each lllustration has the clarifies defined by zero, one or many Activity objects. Each Activity definesthe
clarifies for zero, one, or many lllustration objects.

4.3.60 lllustration to View reference

Eachlllustrationhastheis_owned by defined by zero, oneor many View_referenceobjects. EachView -
reference defines theis_owned by for zero or one lllustration objects.

4.3.61 Implicit_base shape representation to Numeric_parameter

Each Implicit_base shape representation has the base shape |length defined by exactly one Numeric_-
parameter. EachNumeric_parameter definesthebase shape lengthfor zero, one, or many Implicit_base -
shape representation objects.

4.3.62 Implicit_base shape representation to Orientation

Each Implicit_base shape representation has placement defined by exactly one Orientation. Each
Orientation defines the placement for zero, one, or many Implicit_base shape representation objects.

4.3.63 In_facility location to Work_cell

Each In_facility location has the locates defined by exactly one Work _cell. Each Work_cell locates the
locates for zero, one, or many In_facility location objects.

4.3.64 Intermediate shapeto Shape aspect

Each Intermediate_shape hasthe as is_shape defined by exactly one Shape aspect. Each Shape aspect
definesthe as_is shapefor zero, one, or many Intermediate_shape objects.
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Each Intermediate shape hastheto be shape defined by exactly one Shape aspect. Each Shape aspect
definestheto_be shapefor zero, one, or many Intermediate _shape objects.

4.3.65 Library part _assignment to Class BSU

Each Library part_assignment hasthe definitional_class BSU defined by exactly one Class BSU. Each
Class BSU defines the definitional_class BSU for zero, one, or many Library part_assignment objects.

4.3.66 Library part assignment to Property value

Each Library part_assignment has the definitional_property value pairs defined by zero, one, or many
Property value. EachProperty valuedefinesthedefinitional_property value pairsfor zero, one, or many
Library part_assignment objects.

4.3.67 Location_dimension_tolerance to Orientation

Each Location_dimension_tolerancehastheplane and_directiondefined by zero or oneOrientation. Each
Crientation definestheplane_and_directionfor zero, one, or many Location dimension_toleranceobjects.

4.3.68 Location_tolerance to Shape aspect

Each Location_tolerance has the termination_shape defined by exactly one Shape aspect. Each Shape -
aspect defines the termination_shape for zero, one, or many Location_dimension objects.

Each Location_dimension hastheorigin_shape defined by exactly one Shape aspect. Each Shape aspect
defines the origin_shape for zero, one, or many Location_dimension objects.

4.3.69 Machineto Controller

Each Machine has the controlled by defined by zero or one Controller. Each Controller defines the
controlled by for zero, one, or many Machine objects.

4.3.70 Machineto Pallet

Each Machine has the contains defined by one, or more Pallet objects. Each Pallet definesthe contains for
exactly one Machine objects.

4.3.71 Machineto Workstation

Each Machine has the possessed by defined by exactly one Workstation. Each Workstation defines the
possessed by for zero, one, or many Machine objects.

4.3.72 Machine _setup to Machine

Each Machine setup has the identifies defined by exactly one Machine. Each Machine defines the
identifies for zero, one, or many Machine_setup objects.
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4.3.73 Machine usage to Machine

Each Machine usage has the classifies defined by exactly one Machine. Each Machine defines the
classifies for zero, one, or many Machine usage objects.

4.3.74 Machine usageto Machine_parameter

Each Machine usage has the machine parameter defined by zero or one Machine parameter. Each
Machine parameter defines the machine parameter for zero, one, or many Machine usage objects.

4.3.75 Machine usage to Specification

Each Machine usage has the machine specification defined by zero or one Specification. Each
Specification defines the machine_specification for zero, one, or many Machine usage objects.

4.3.76 Machine usageto Workstation

EachMachine usagehastheidentified for defined by exactly oneWorkstation. EachWorkstation defines
the identified for zero, one, or many Machine usage objects.

4.3.77 Machine parameter to Numeric_parameter

Each Machine_parameter hastheaxis range of motiondefined by zeroor oneNumeric_parameter. Each
Numeric_parameter definestheaxis range of motionfor zero, one, or many Machine parameter objects.

Each Machine_parameter has the maximum_feedrate defined by zero or one Numeric_parameter. Each
Numeric_parameter defines the maximum feedrate for zero, one, or many Machine parameter objects.

Each Machine parameter has the maximum_spindle_speed defined by zero or one Numeric_parameter.
Each Numeric_parameter definesthemaximum_spindle_speedfor zero, one, or many Machine parameter
objects.

Each Machine parameter has the number_of control_axis defined by zero or one Numeric_parameter.
Each Numeric_parameter definesthenumber_of _control_axisfor zero, one, or many Machine _parameter
objects.

Each Machine parameter has the number_of simultaneous axis defined by zero or one Numeric -
parameter. Each Numeric_parameter defines the number_of simultaneous_axis for zero, one, or many
Machine parameter objects.

Each Machine parameter hasthe positioning_accuracy defined by zero or oneNumeric_parameter. Each
Numeric_parameter definesthe positioning_accuracy for zero, one, or many Machine parameter objects.
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Each Machine parameter has the spindle power defined by zero or one Numeric_parameter. Each
Numeric_parameter defines the spindle_power for zero, one, or many Machine parameter objects.

Each Machine parameter has the table indexing_function defined by zero or one Numeric_parameter.
Each Numeric_parameter definesthetable indexing_functionfor zero, one, or many Machine parameter
objects.

4.3.78 Machine parameter to Property parameter

Each Machine_parameter hasthemachine parameters defined by zero, one, or many Property parameter.
Each Property parameter defines the machine parameters for zero, one, or many Machine parameter
objects.

4.3.79 Machining_processto M achine

Each Machining_process has the identities defined by exactly one Machine. Each Machine defines the
identities for zero, one, or many Machining_process objects.

4.3.80 Machining_processto Single setup_process

Each Machining_process has the processes defined by one or more Single _setup_process. Each Single -
setup_process defines the processes for zero, one, or many Machining_process objects.

4.3.81 Machining_operation to M anufacturing_activity

Each Machining_operation has the assigned operation defined by exactly one Manufacturing_activity.
Each Manufacturing_activity definestheassigned _operation for zero, one, or many Machining_operation
objects.

4.3.82 Machining_operation to M anufacturing_process feature

Each Machining_operation hasthetarget_feature defined by zero, one, or many Manufacturing_process -
feature. Each Manufacturing_process feature defines the target feature for zero, one, or many
Machining_operation objects.

4.3.83 Manufacturing_activity to External _schema_definition

Each Manufacturing activity has the micro plan reference defined by exactly one External_-
schema_reference. Each External_schema reference defines the micro_plan reference for zero, one, or
many Manufacturing_activity objects.

4.3.84 Manufactured_assembly relationship to M anufactured_assembly
Each Manufactured_assembly_rdationship has the assembly defined by exactly one Manufactured -

assembly. Each Manufactured assembly has components defined by two or more Manufactured -
assembly_redationship objects.
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4.3.85 Manufactured_assembly_relationship to Part_placement
Each Manufactured assembly relationship has the orientation defined by exactly one Part_placement.
Each Part_placement defines the orientation for zero, one, or many Manufactured _assembly _relationship

objects.

4.3.86 Manufactured_assembly_relationship to Part_version

Each Manufactured_assembly_reationship has the component defined by exactly onePart_version. Each
Part_version definesthecomponent for zero, one, or many Manufactured assembly _reationship objects.

4.3.87 Manufacturing_processto I ntermediate_shape
EachManufacturing _processhasthein_process shapedefined by zero or onelntermediate_shapeobjects.

Each Intermediate_shape definesthein_process shape for exactly zero, one, or many Manufacturing_-
process.

4.3.88 Manufacturing_processto M anufacturing_process feature
Each Manufacturing_process has the assigned feature defined by zero, one, or many Manufacturing_-

process feature objects. Each Manufacturing process feature definesthe assigned featurefor exactly
zero, one, or many Manufacturing_process.

4.3.89 Material to Drawing

Each Material hastheidentified by drawing defined by zero or one Drawing. Each Drawing defines the
identified by drawing for zero, one, or many Material objects.

4.3.90 Material to Material_specification

Each Material has the documented by defined by zero or one Material_specification. Each Material_-
specification defines the documented by for zero, one, or many Material objects.

4.3.91 Material to Material_property

Each Material has the material_characteristics defined by zero, one, or many Material_property. Each
Material_property defines the material_characteristics for zero, one, or many Material objects.

4.3.92 Material to Basic_shape

Each Material has the initial_material_shape defined by exactly one Basic_shape. Each Basic_shape
defines theinitial_material_shape for zero, one, or many Material objects.

NOTE Thisassertion is established through the base_shape select type.
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4.3.93 Material_property to Hardness

Each Material_property has the material_hardness defined by zero, one, or many Hardness objects. Each
Hardness defines the material_hardness for zero, one, or many Material_property.

4.3.94 Material_property to Property parameter

Each Material_property has the material_parameters defined by zero, one, or many Property parameter
objects. Each Property parameters defines the material_parameters for exactly one Material_property.

4.3.95 Mating_definition to Manufactured _assembly

Each Mating_definition has the applied_assembly defined by exactly one Manufactured _assembly. Each
Manufactured _assembly defines the applied _assembly for zero, one, or many Mating_definition objects.

4.3.96 Mating_definition to Shape aspect

Each Mating_definition has the mating shape defined by two, or more Shape aspect objects. Each
Shape_aspect object defines the mating_shape for zero, one, or many Mating_definition objects.

4.3.97 Mating_definition to Single _piece part

Each Mating_definition hasthe mating_solution defined by zero, one, or many Single _piece part objects.
Each Single piece part object defines the mating solution for zero, one, or many Mating definition
objects.

4.3.98 Mating_definition_relationship to Mating_definition

Each Mating_definition_rdationship has the mating_part_definiton defined by exactly one Mating_-
definition. Each Mating_definition object defines the mated part for two, or more Mating_definition -
relationship objects.

4.3.99 Mating_definition_relationship to Part_placement

Each Mating_definition_relationship has the orientation defined by zero or one Part_placement object.
Each Part_placement object defines the orientation for zero, one, or many Mating_definition_relationship
objects.

4.3.100 Mating_definition_relationship to Single piece part

Each Mating_definition_reationship has the mated part defined by exactly one Single piece part. Each

Single piece part object defines the mated _part for zero, one, or many Mating_definition_relationship
objects.
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4.3.101 Mating_relationship to Single piece part

Each Mating_rdationship has the predecessor defined by exactly one Single piece part. Each Single -
piece part object defines the predecessor for zero, one, or many Mating_reationship objects.

EachMating_relationship hasthesuccessor defined by exactly onesingle piece part. EachSingle piece -
part object defines the successor for zero, one, or many Mating_relationship objects.

4.3.102 Model _element to Geometric_model

EachModd_dement defines thedement of exactly oneGeometric_modd. Each Geometric_model defines
the dement for zero, one, or many Modd_eement objects.

4.3.103 Model_element to Shape representation_item

Each Modd_dement defines the representation_type of exactly one Shape representation_item. Each
Shape _representation_item definestherepresentation_typefor zero, one, or many Modd_dement objects.

4.3.104 Ngon_base shapeto Numeric_parameter

Each Ngon_base shape has the number_of sides defined by exactly one Numeric_parameter. Each
Numeric_parameter defines the number_of sides for zero, one, or many Ngon_base shape objects.

Each Ngon base shape has the diameter defined by exactly one Numeric_parameter. Each Numeric_-
parameter defines the diameter for zero, one, or many Ngon_base shape objects.

Each Ngon base shape has the corner_radius defined by exactly one Numeric_parameter. Each
Numeric_parameter defines the corner_radius for zero, one, or many Ngon base shape objects.

4.3.105 Non_machining_processto Ancillary_setup

Each Non_machining_process has the setups defined by one or more Ancillary_setup. Each Ancillary_-
setup defines the setups for zero, one, or many Non_machining_process objects.

4.3.106 Non_machining_processto M anufacturing_activity

Each Non_machining_process has the non_machining_activity defined by one or more Manufacturing_-
activity. Each Manufacturing_activity defines the non_machining_activity for zero, one, or many Non _-
machining_process objects.
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4.3.107 Numeric_parameter _with_tolerance to Plus_minus value
Each Numeric_parameter_with_tolerancehastheimplicit_tolerancedefined by exactly onePlus_minus -

value. EachPlus minus_valuedefinestheimplicit_tolerancefor zero, one, or many Numeric_parameter_-
with_tolerance objects.

NOTE Thisassertion is established through the Numeric_parameter_tolerance_select.
4.3.108 Numeric_parameter_with_toleranceto Tolerance limit
Each Numeric_parameter_with_tolerance has theimplicit_tolerance defined by exactly one Tolerance -

limit. Each Tolerance limit defines theimplicit_tolerance for zero, one, or many Numeric_parameter_-
with_tolerance objects.

NOTE Thisassertion is established through the Numeric_parameter_tolerance_select.
4.3.109 Object_element_shape representation to Geometric_model
Each Object_dement_shape representation hasthe shape definition defined by exactly one Geometric_-

modd. Each Geometric_mode definestheshape definitionfor zero, one, or many Object_ dement_shape -
representation objects.

4.3.110 Object_element_shape representation to Shape representation_type
Each Object_dement_shape representation has the representation type defined by exactly one
Shape _representation_type. Each Shape representation_typedefinestherepresentation typefor zero, one,
or many Object_element_shape representation objects.

4.3.110.1 Part_fixture_mounting to Part_shape

Each Part_fixture_mounting hastheis located ondefined by zero or onePart_shapeobjects. Each Part_-
shape defines theis located on for zero, one or many Part_fixture_mounting objects.

4.3.111 Part_machine_mounting to Part_shape

Each Part_machine_mounting hastheis_located on defined by zero or onePart_shape. Each Part_shape
definestheis located on for zero, one, or many Part_machine_mounting objects.

4.3.112 Part_placement to Orientation

Each Part_placement has the resulting_orientation defined by exactly one Orientation. Each Orientation
defines the resulting_orientation for zero, one, or many Part_placement objects.

Each Part_placement hastheoriginating_orientation defined by exactly one Orientation. Each Orientation
defines the originating_orientation for zero, one, or many Part_placement objects.
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4.3.113 Part_placement to Part_shape

EachPart_placement hastheoriented physical_formdefined by exactly onePart_shape. EachPart_shape
defines the oriented _physical_form for zero, one, or many Part_placement objects.

4.3.114 Part_property to Property parameter

Each Part_property has the property _characteristic defined by zero, one, or many Property parameter
objects. Each Property parameter defines the property _characteristic for exactly one Part_property.

4.3.115 Part_shapeto Base shape

Each Part_shape has the base_shape definition defined by zero or one Base shape. Each Base shape
defines the base shape definition for exactly one Part_shape.

4.3.116 Part_shapeto Object_element_shape representation
Each Part_shape has the representation_form defined by zero, one, or many Object_dement_shape -

representation objects. Each Object_dement_shape representation defines the representation_form for
exactly one Part_shape.

4.3.117 Part_shapeto Shape aspect

Each Part_shape has the dements defined by zero, one, or many Shape aspect objects. Each Shape -
aspect defines the dements for zero, one, or many Part_shape objects.

4.3.118 Part_version to Alternate process plan

Each Part_version has the alternate_plan defined by zero, one or many Alternate process plan objects.
Each Alternate process plan defines the alternate plan for zero, one or many Part_version objects.

4.3.119 Part_version to Drawing

Each Part_version hasthedocumented by defined for zero or one Drawings objects. Each Drawing defines
the documents_version for exactly one Part_version objects.

4.3.120 Part_version to Part_shape

Each Part_version has the physical_form defined by exactly one Part_shape objects. Each Part_shape
defines the physical_form for zero, one or many Part_version objects.

4.3.121 Part_version to Process plan_version

Each Part_version has the fabrication_defined by defined by exactly one Process plan version objects.
Each Process plan version defines the fabrication_defined by for exactly one Part_version objects.
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4.3.122 Part_version to Property

Each Part_version has the property_characteristics defined by zero, one or many Property objects. Each
Property defines the applied_to for exactly one Part_version objects.

4.3.123 Planning_group_member to Organization

Each Planning_group_member has the employed by defined by exactly one Organization objects. Each
Organization defines the employed by for zero, one or many Planning_group_member objects.

4.3.124 Process activity to Fixture assembly

Each Process_activity has the identifies fixture defined by zero or one Fixture assembly objects. Each
Fixture assembly defines the identifies fixture for zero, one or many Process activity objects.

4.3.125 Process activity to Machine setup

Each Process _activity hastheidentifies defined by zero or one Machine setup objects. Each Machine -
setup defines the identifies for zero, one or many Process_activity objects.

4.3.126 Process activity to Machining_tolerance

Each Process activity defines the tolerances for zero or one Machining_tolerance abjects. Each
Machining_tolerance has the specified by defined by exactly one Process activity.

4.3.127 Process activity to Property parameter

Each Process _activity has the process parameters defined by zero, one or many Property parameter
objects. Each Property parameter definestheprocess parametersfor zero, oneor many Process activity
objects.

4.3.128 Process activity to Shape aspect

Each Process _activity has the described by defined by zero or one Shape _aspect objects. Each Shape -
aspect defines the described by for zero, one or many Process_activity objects.

4.3.129 Process activity to Tool _assembly

Each Process_activity has the uses to perform defined by zero or one Tool_assembly objects. Each
Tool_assembly defines the uses to_perform for zero, one or many Process_activity objects.

4.3.130 Process plan_version to Feature dependency
EachProcess plan versionhasthefeature dependency_suggestion defined by zero, oneor many Feature -

dependency objects. Each Feature dependency defines the feature dependency _suggestion for zero, one
or many Process plan version objects.
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4.3.131 Process plan_version to M anufacturing_process

EachProcess plan versionhastheactivitiesdefined by oneor moreManufacturing_processobjects. Each
Manufacturing_process defines the activities for zero, one or many Process plan version objects.

4.3.132 Process plan_version to Material

Each Process plan version has the required material defined by exactly one Material objects. Each
Material defines the identified by for zero, one or many Process plan_version objects.

4.3.133 Process plan_version to Property parameter
EachProcess plan versionhastheauxiliary header_information defined by zero, oneor many Property -

parameter objects. Each Property parameter defines the auxiilary _header_information for zero, one or
many Process plan version objects.

4.3.134 Process plan_version to Range of parts

Each Process plan version hasthe quantity range defined by zero or one Range of parts objects. Each
Range of parts defines the quantity _range for zero, one or many Process plan version objects.

4.3.135 Process _plan_version to Special_instruction
Each Process plan version has the process plan information defined zero, one or many Special

instruction. Each Special_instruction defines the process plan information for zero, one, or many
Process plan_version objects.

4.3.136 Process plan_security to Activity

Each Process plan_security hastheidentified by activity defined by exactly one Activity objects. Each
Activity defines the identified by _activity for zero, one or many Process plan_security objects.

4.3.137 Process plan_security to Process plan_version

Each Process plan_security has the identified by process plan defined by zero or one Process plan -
version objects. Each Process plan version defines the identified by activity for zero, one or many
Process plan_security objects.

4.3.138 Process property to Property parameter

Each Process property has the property characteristics defined by zero, one, or many Property -

parameters objects. Each Property parameters defines the property characteristic for exactly one
Process _property.
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4.3.139 Property to Material_property

Each Property has the material_characteristics defined by exactly one Material_property objects. Each
Material_property defines the material_characteristics for zero, one, or many Property objects.

4.3.140 Property to Part_property

Each Property hasthepart_property _characteristics defined by zero, one, or many Part_property objects.
Each Part_property defines the part_property characteristics for one or more Property objects.

4.3.141 Property to Process property

Each Property has the process _characteristics defined by zero, one, or many Process property objects.
Each Process property defines the process characteristics for one or more Property objects.

4.3.142 Property to Shape aspect

Each Praoperty hastheproperty _characteristiscsdefined by zero, one, or many Shape _aspect objects. Each
Shape aspect defines the property _characteristics for zero, one, or many Property objects.

4.3.143 Property to Specification

Each Property has the property_description defined by zero, one, or many Specification objects. Each
Specification defines the property_description for exactly one Property.

4.3.144 Property to Surface property

Each Property has the surface characteristics defined by zero, one, or many Surface property objects.
Each Surface property defines the surface characteristics for one or more Property objects.

4.3.145 Property BSU to Class BSU

Each Property BSU has the name_scaope defined by exactly one Class BSU. Each Class BSU defines
the name_scape for zero, one, or many Property BSU objects.

4.3.146 Property valueto Property BSU

Each Property value has the property BSU defined by exactly one Property BSU objects. Each
Property BSU defines the property BSU for zero, one, or many Property value objects.

4.3.147 Resource with_material to Material

Each Resource with_material has the resource_material defined by exactly one Material objects. Each
Material defines the resource_material for zero, one, or many Resource with material objects.

148 ©I1S0O 2004 — All rights reserved



I SO/DI S 10303-240: 2004(E)
4.3.148 Resource with_representation to Externally_defined_representation
Each Resource with_representation has theresource_documentation defined by exactly one Externally_-

defined representation objects.  Each Externally_defined representation defines the resource -
documentation for zero, one, or many Resource with representation objects.

4.3.149 Revision to Status _authority

Each Revision has the approved by defined by one or more Status authority objects. Each Status -
authority defines the approved by for zero, one, or many Revision objects.

4.3.150 Revision to Process plan_version

Each Revision has the rdated to defined by exactly one Process plan version objects. Each Process -
plan version defines therdated to for zero, one, or many Revision objects.

Each Revision has the rdating_to defined by exactly one Process plan version objects. Each Process -
plan_version defines the rdlating_to for zero, one, or many Revision objects.

4.3.151 Shape aspect to M anufacturing_process feature

Each Shape aspect has the dement defined by zero or one Manufacturing process feature. Each
Manufacturing_process feature defines the dement for exactly one Shape aspect.

4.3.152 Shape aspect to Model_element

Each Shape_aspect has the representation_shape defined by zero, one, or many Modd_eement objects.
Each Modd _dement defines the representation_shape for exactly one Shape aspect.

4.3.153 Shape aspect to Shape aspect representation

Each Shape aspect has the representation_form defined by one, or more Shape _aspect_representation
objects. Each Shape aspect_representation definestherepresentation_formfor exactly oneShape_aspect.
4.3.154 Shape aspect_representation to Geometric_model

Each Shape aspect representation hastheshape_definition defined by exactly oneGeometric_modd. Each
Geometric_modd defines the shape definition for exactly one Shape aspect_representation.

4.3.155 Single piece part to Alternate material

Each Single piece part has the alternate_material_definition defined by zero, one, or many Alternate -
material objects. Each Alternate_material definesthereplacement_material for oneor moreSingle piece -
part.
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4.3.156 Single piece parttoMaterial

Each Single piece part hasthematerial_definition defined by oneor moreMaterial objects. EachMaterial
defines the material_definition for one or more Single piece part objects.

4.3.157 Single piece part to Material _property
Each Single piece part hastheproperties of final_part defined by oneor moreMaterial_property objects.
Each Material_property defines the properties of final_part for one or more Single piece part objects.
4.3.158 Single setup processto Clamp_position

Each Single setup processhasthepart_hold_downsdefined by zero, oneor many Clamp_position objects.
Each Clamp_position defines the part_hold_downs for one or more Single_setup_process objects.

4.3.159 Single setup processto M achining_operation
Each Single setup_process has the sequence for_setup defined by one or more Machining_operation

objects. EachMachining_operation definesthesequence for_setup for zero, one, or many Single setup -
process objects.

4.3.160 Single setup processto Setup_activity

Each Single setup process has the single_machine_setup defined by one or more Setup_activity objects.
Each Setup_activity defines the single machine setup for one or more Single_setup _process objects.

4.3.161 Size toleranceto Shape aspect

Each Size tolerance hastheapplied shapedefined exactly one Shape aspect. Each Shape aspect defines
the applied_shapefor zero, one, or many Size tolerance objects.

4.3.162 Special_capability to Workstation

Each Special_capability has the possessed by defined by exactly one Workstation. Each Workstation
defines the possessed by for zero, one, or many Special_capability objects.

4.3.163 Specification to Document_assignment

Each Specification has the specification_document defined by zero or one Document_assignment. Each
Document_assignment defines the specification_document for zero, one, or many Specification objects.

4.3.164 Status authority to Planning_group_member

Each Status authority has the is_given by defined by exactly one Planning group_member. Each
Planning_group _member definestheis_given by for zero, one, or many Status_authority objects.
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4.3.165 Surface property to Property parameter

Each Surface property hastheproperty characteristicsdefined by zero, one, or many Property parameter
objects. A Property parameter defines the property _characteristics for exactly one Surface property.

4.3.166 Tolerance valuetoLimits and_fits

Each Tolerance valuehasthedefined valuedefined by exactly oneLimit_and fits. EachLimits and fits
defines the defined_value for zero, one, or many Tolerance value objects.

NOTE Thisassertion is established through Tolerance_definition_select.
4.3.167 Tolerance valueto Plus minus value

EachTolerance valuehasthedefined valuedefined by exactly onePlus_minus value. EachPlus _minus -
value defines the defined _values for zero, one, or many Tolerance value objects.

NOTE Thisassertion is established through Tolerance_definition_select.
4.3.168 Tolerance valueto Tolerance limit

Each Tolerance valuehasthe defined value defined by exactly onetolerance limit. Eachtolerance limit
defines the defined_value for zero, one, or many Tolerance value objects.

NOTE Thisassertion is established through Tolerance_definition_select.
4.3.169 Tolerance valueto Tolerance range

EachTolerance valuehasthedefined valuedefined by exactly onetolerance range. Eachtolerance range
defines the defined_value for zero, one, or many Tolerance value objects.

NOTE Thisassertion is established through Tolerance_definition_select.

4.3.170 Tool_assembly to Drawing

Each Tool _assembly has the documented by defined by zero or one Drawings objects. Each Drawings
defines the documented by for zero, one, or many Tool_assembly objects.

4.3.171 Tool _assembly to Property parameter

Each Tool_assembly has the tool _parameters defined by zero, one, or many Property parameter. Each
Property parameter defines thetool _parameters for zero, one, or many Tool_assembly objects.

4.3.172 Tool _assembly to Shape aspect

Each Tool_assembly has the defined _shape defined by zero, one, or many Shape aspect objects. Each
Shape_aspect defines the defined _shape for zero, one, or many Tool _assembly.
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4.3.173 Tool _assembly to Tool _assembly element

Each Tool_assembly hasthe comprised _of defined by exactly one Tool_assembly e ement objects. Each
Tool_assembly dement defines the plays role for zero, one, or many Tool _assembly objects.

4.3.174 Tool_assembly to Tool contract

Each Tool _assembly hastheidentified defined by zero or one Tool _contract. Each Tool _contract defines
the identified for exactly one Tool_assembly objects.

4.3.175 Tool_assembly to Tool data

Each Tool_assembly definestheidentified by for zero, one, or many Tool _data objects. Each Tool_data
has the identifies defined by exactly one Tool_assembly.

4.3.176 Tool_assembly element to Externally _defined representation
Each Tool_assembly element has the tool_representation defined by zero or one Externally _defined -

representation. Each Externally _defined representation defines thetool representation for zero, one, or
many Tool_assembly dement objects.

4.3.177 Tool_assembly element to Shape aspect

Each Tool_assembly dement hasthedefined shape defined by zero, one, or many Shape aspect objects.
Each Shape aspect defines the defined_shape for zero, one, or many Tool_assembly eement

4.3.178 Tool_assembly element to Specification

Each Tool_assembly _dement has the tool _property defined by zero, one, or many Specification. Each
Specification defines thetool _property for zero, one, or many Tool_assembly dement objects.

4.3.179 Tool_body to Property parameter

Each Tool_body hasthetool body parameter defined by zero, one, or many Property parameter. Each
Property parameter defines thetool _body parameter for zero, one, or many Tool_body objects.

4.3.180 Tool _compensation to Tool data

Each Tool _compensation has the adjust defined by exactly one Tool_data. Each Tool _data defines the
adjust_by for exactly one Tool_compensation objects.

4.3.181 Tool_contract to Specification

Each Tool_contract has the contract_document defined by zero or one Specification. Each Specification
defines the contract_document for zero, one, or many Tool_contract objects.
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4.3.182 Tool _datato Specification

Each Tool_data has the instruction_document defined by exactly one Specification. Each Specification
defines the instruction_document for zero, one, or many Tool_data objects.

4.3.183 Tool_datato Tool _magazine turret_carousel

Each Tool_data has the configures defined by zero or one Tool_magazine turret_carousd. Each Toal_-
magazine turret_carousd defines the configures for zero, one, or many Tool_data objects.

4.3.184 Tool_magazine turret_carousel to Workstation

Each Tool _magazine turret_carousd has the used in defined by exactly one Workstation. Each
Workstation defines the used_in for zero, one, or many Tool_magazine turret_carousd objects.

4.3.185 Tool_setup to Machine

Each Tool_setup has the identifies_machine defined by exactly one Machine. Each Machine defines the
identifies_machine for zero, one, or many Tool_setup objects.

4.3.186 Tool _setup to Tool assembly

Each Tool_setup has the identifies tool defined by one or more Tool_assembly. Each Tool_assembly
defines the identifies _tool for zero, one, or many Tool_setup objects.

4.3.187 Tool_setup to Tool _magazine turret_carousel

Each Tool_setup has the tool_placement defined by exactly one Tool _magazine turret_carousd. Each
Tool_magazine turret_carousd defines thetool placement for zero, one, or many Tool _setup objects.

4.3.188 Validation to Controller _program

Each Validation has the checks defined by zero or one Controller_program. Each Controller_program
defines the checks for zero, one, or many Validation objects.

4.3.189 Validation to Fixture _assembly

Each Validation has the identifies defined by zero or one Fixture assembly. Each Fixture assembly
defines the identifies for zero, one, or many Validation objects.

4.3.190 Validation to Part_shape

Each Validation hastheuses for_validation defined by exactly one Part_shape. Each Part_shapedefines
theuses for_validation for zero, one, or many Validation objects.
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4.3.191 Validation to Tool_assembly

Each Validation has the uses to_perform defined by exactly one Tool_assembly. Each Tool _assembly
defines the uses to_perform for zero, one, or many Validation objects.

4.3.191.1 View_referenceto Activity

Each View_reference has the identifies defined by zero, one, or many Activity. Each Activity definesthe
identifies for zero, one, or many View_reference objects.

4.3.191.2 View_referenceto Drawing

Each View_reference has the owned by defined by exactly one Drawing. Each Drawing defines the
owned by for zero, one, or many View_reference objects.

4.3.192 Work_cell to Activity

Each Work_cdll has the referenced by defined by one or more Activity. Each Activity defines the
work_cdl_reference for exactly one Work_cell objects.

4.3.193 Work_cell to Workstation

Each Work_cdl has the contains defined by exactly one or more Workstation. Each Workstation defines
the contained _in for zero, one, or many Work_cell objects.

5 Application inter preted model

5.1 Mapping specification

This clause contains the mapping specification that shows how each UoF and application object of this part
of 1SO 10303 (see clause 4) maps to one or more AIM constructs (see annex A). Each mapping specifies
up to five dements.

Application element: Themappingfor each application e ement isspecifiedinaseparate subclause be ow.
Application object names are given in title case. Attribute names and assertions are listed after the
application object to which they belong and are given in lower case.

AlIM element: The name of one or more AIM entity data types (see annex A), theterm “IDENTICAL
MAPPING”, or theterm“PATH". AIM entity datatypenames aregiveninlower case. Attributes of AIM
entity datatypesarereferred to as <entity name>.<attribute name>. Themapping of an application € ement
may involve more than one AIM dement. Each of these AIM dements is presented on a separate linein
the mapping specification. Theterm “IDENTICAL MAPPING” indicates that both application objects
involved in an application assertion map to the same instance of an AIM entity data type. The term
“PATH” indicates that the application assertion maps to a collection of rdlated AIM entity instances
specified by the entire reference path.

154 ©I1S0O 2004 — All rights reserved



I SO/DI'S 10303-240: 2004(E)
Source: For those AIM dementsthat areinterpreted from any common resource, thisis the | SO standard
number and part number in which theresourceis defined. For those AIM dementsthat are created for the
purpose of this part of I1SO 10303, thisis“1SO 10303-“ followed by the number of this part.
Rules. Oneor moreglabal rules may be specified that apply to the population of the AIM entity datatypes
specified asthe AIM dement or inthereferencepath. For rulesthat are derived from relationships between
application objects, the sameruleis referred to by the mapping entries of all theinvolved AIM dements.
A reference to a global rule may be accompanied by a reference to the subclause in which the rule is
defined.
Reference path: To describe fully the mapping of an application object, it may be necessary to specify a
reference path involving several related AIM dements. Each linein the reference path documents therole
of an AIM dement relative to the AIM dement in the line following it. Two or more such related AIM
dements definetheinterpretation of theintegrated resources that satisfies the requirement specified by the
application object. For each AIM dement that has been created for use within this part of SO 10303, a
reference path to its supertype from an integrated resource is specified. For the expression of reference
paths and the relationships between AIM dements the following notational conventions apply:

(1 enclosed section constrains multiple AIM eements or sections of the reference path are required to
satisfy an information requirement;

0 enclosed section constrains multiple AIM dements or sections of thereference path areidentified as
alternatives within the mapping to satisfy an information requirement;

{}  enclosed section constrains the reference path to satisfy an information requirement;
<> enclosed section constrains at one or more required reference path;

I enclosed section constrains the supertype entity;

->  attribute references the entity or sdect type given in the following row;

<-  entity or sdect typeis referenced by the attribute in the following row;

[I] attributeis an aggregation of which a single member is given in the following row;
[n] attributeis an aggregation of which member nis given in the following row;

=> entity isasupertype of the entity given in the following row;

<= entity isasubtype of the entity given in the following row;

= the string, select, or enumeration type is constrained to a choice or value,
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\ the reference path expression continues on the next line;

* used in conjunction with bracesto indicate that any number of reationship entity data types may be
assembled in a reationship tree structure

--  thetext following is a comment (normally a clause reference).
5.1.1 administrative UoF

5.1.1.1 Company

AIM dement: organization
Source: SO 10303-41

5.1.1.1.1 address

AIM dement: organizational_address
Source: SO 10303-41
Reference Path: organization <-

organizational _address.organizationg|i]
organizational_address

5.1.1.1.2 name
AIM dement: organization.name
Source: SO 10303-41

5.1.1.2 Company_contract_assignment

AIM dement: applied_organization assignment
Source: SO 10303-240
Reference Path: applied_organization_assignment < =

organization_assignment

5.1.1.2.1 role

AIM dement: organization role

Source: SO 10303-41

Reference Path: applied_organization_assignment < =

organization_assignment
organization_assignment.role - >
organization role
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5.1.1.2.2 company_contract_assignment to company (as assigned_company)
AIM dement: PATH
Reference Path: applied_organization_assignment < =

organization_assignment
organization_assignment.assigned_organization - >
organization

5.1.1.3 Organization

AIM dement: organization
Source: SO 10303-41

5.1.1.3.1 address of site

AIM dement: organizational_address
Source: SO 10303-41
Reference Path: organization <-

organizational_address.organizations [i]
organizational_address

5.1.1.3.2 name
AIM dement: organization.name
Source: SO 10303-41

5.1.1.4 Planning_group_member

AIM dement: person
Source: SO 10303-41

5.1.1.4.1 department

AIM dement: organization.id
Source: SO 10303-41
Reference Path: person <-

person_and_organization.the person
person_and_organization
person_and_organization.the organization ->
organization

organization.id

5.114.2 id
AIM dement: person.id
Source: SO 10303-41
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5.1.1.4.3 name

AIM dement: [person.last_name]
[(person.first_name)
(person.middle_name)
(person.prefix_title)
(person.suffix_title)]

Source: SO 10303-41

5.1.1.4.4 phone_number

AIM dement: address.telephone_number
Source: SO 10303-41
Reference Path: person <-

personal_address.people|i]
personal_address <=
address
address.telephone_number

5.1.1.4.5 planning_group_member to organization (as employed by)

AIM dement: PATH
Source: SO 10303-41
Reference Path: person <-

person_and_organization.the person
person_and_organization
person_and_organization.the organization ->
organization

5.1.1.5 Status authority

AIM dement: approval

Source: SO 10303-41

Rule 5.2.3.4.2,
52343

5.1.1.5.1 approval title

AIM dement: approval_rolerole
Source: SO 10303-41
Reference Path: approval <-

approval_person_organization.authorized approval
approval_person_organization
approval_person_organization.role ->
approval_role

approval_rolerole
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5.1.1.5.2 date

AIM dement: calendar_date
Source: SO 10303-41
Rules: 5.234.2
Reference Path: approval <-

approval_date time.dated approval
approval_date time
approval_date time.date time->
date time sdect

date time sdect = date

date =>

calendar_date

5.1.1.5.3 status authority to planning_group_member (asis_given_by)

AIM dement: PATH
Rules: 52343
Reference Path: approval<-

approval_person_organization.authorized approval
approval_person_organization
approval_person_organization.person_organization->
person_organization sdect
person_organization_select = person

person

5.1.2 design_exception UoF

5.1.2.1 Design_exception_notice

AIM dement: versioned action request
Source: SO 10303-41
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5.1.2.1.1 issuing_date

AIM dement: date

Source: SO 10303-41

Rules: 5.234.2

Reference Path: versioned action request
date item = versioned action request
date item <-

applied_date assignment.itemgd[i]
applied_date assignment <=
{date_assignment
date_assignment.role ->

date role

date role.name = 'issuing date}
date_assignment

date assignment.assigned date ->
date

5.1.2.1.2 notice_description

AIM dement: versioned _action_request.purpose
Source: SO 10303-41

5.1.2.1.3 notice_number

AIM dement: versioned action request.id
Source: SO 10303-41

5.1.2.1.4 technical _recommendation

AIM dement: action_method
Source: SO 10303-41
Reference Path: versioned action request <-

action_request_solution.request
action_request_solution
action_request_solution.method ->
action_method
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5.1.2.1.5 design_exception_noticeto engineering_change proposal (asissues)

AIM eement:
Reference Path:

PATH

versioned_action request <-
action_request_solution.request
action_request_solution
action_request_solution.method ->
action_method

document_reference item = action_method
document_reference item <-
applied_document_reference.itemgd|i]
applied_document_reference <=
document_reference
document_reference.assigned _document ->
document

{ document

document.kind ->

document_type
document_type.product_data type = 'engineering change proposal'}

5.1.2.1.6 design_exception_noticeto part_version (as discrepant_part)

AIM eement:
Reference Path:

PATH

versioned action request <-
action_request_assignment.assigned_action_request
action_request_assignment =>

applied_action request_assignment

applied_action request_assignment.itemg]i] ->
action_request_item

action_request_item = product_definition_formation
product_definition_formation

5.1.2.2 Engineering_change order

AIM eement:
Source:

action_directive
SO 10303-41

5.1.2.2.1 change order_number

AIM eement:
Source:

action_directive.name
SO 10303-41
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5.1.2.2.2 engineering_change order to part_version (as new_version)

AIM eement: PATH

Reference Path: action_directive <-
directed action.directive
directed action <=
executed action <=
action <-

action_assignment.assigned _action

action_assignment =>
applied_action_assignment

applied_action_assignment.items]i] ->

action_item

action_item = product_definition_formation

product_definition_formation

5.1.2.3 Engineering_change proposal

AIM dement: document
Source: SO 10303-41
Reference Path: { document

document.kind ->
document_type

document_type.product_data type = 'engineering change proposal’

5.1.2.3.1 change proposal_number

AIM eement: document.id
Source: 1SO 10303-41
162
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5.1.2.3.2 engineering_change proposal to engineering_change order (as
incor porated_proposal)

AIM dement: PATH

Reference Path: document<-
document_reference.assigned _document
document_reference=>
applied_document_reference
applied_document_reference.itemdi]->
document_reference _item
document_reference item = action_method
action_method<-
action.chosen_method
action=>
executed action=>
directed action
directed action.directive->
action_directive

5.1.3 library reference UoF

5.1.3.1 BSU
#1: BSU isa Class BSU

AIM dement: externally_defined class
Source: SO 10303-240

#2: BSU is a Property BSU

AIM dement: externally_defined general_property
Source: SO 10303-240

#3: BSU is a Supplier_ BSU

AIM dement: organization
Source: SO 10303-41
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5.1.3.1.1 code

#1: BSU isaClass BSU

AIM dement: externally defined item.item id
Source: SO 10303-41
Reference Path: externally defined class <=

externally_defined item
externally defined item.item id

#2: BSU is a Property BSU

AIM dement: externally defined item.item id
Source: SO 10303-41
Reference Path: externally _defined general_property <=

externally_defined item
externally defined item.item id

#3: BSU is a Supplier_ BSU

AIM dement: organization.id
Source: SO 10303-41
Reference Path: organization.id

5.1.3.2 Class BSU

AIM dement: externally_defined class
Source: SO 10303-240
Rules: 52352
Reference Path: [externally _defined class <=
class<=
group]

[externally_defined class <=
externally_defined item

{externally_defined item.source ->
external_source =>

known_source <=

pre defined item

pre defined item.name="'1SO 13584 library’}]
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5.1.3.2.1 version

AIM dement: identification_assignment.assigned id
Source: SO 10303-41
Reference Path: externally_defined class

externally_defined class = external _identification item
external_identification item<-
applied_external_identification _assignment.itemg[i]
{applied_external_identification assignment =>
library class version assignment}
applied_external_identification_assignment <=
external_identification assignment<=
{identification _assignment.role ->
identification_role

[identification role.name = ‘class version']}
identification_assignment
identification_assignment.assigned id

5.1.3.2.2 class BSU to supplier_BSU (as defined_by)

AIM dement: organization
Source: SO 10303-41
Reference Path: externally_defined class <=

externally_defined item
externally defined item.source ->
external_source =>

known_source

organization_item = known_source
organization_item <-
applied_organization_assignment.itemg]i]
applied_organization assignment <=
organization_assignment

{ organization _assignment.role ->
organization role

[organization role.name = ‘library supplier’]}
organization_assignment
organization_assignment.assigned organization ->
organization

5.1.3.3 Externally _defined_representation

AIM dement: externally_defined representation with _parameters

Source: SO 10303-240

Reference Path: externally _defined representation with parameters<=
representation
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5.1.3.3.1 placement

AIM dement: placement

Source: SO 10303-42

Reference Path: externally _defined representation with _parameters<=
representation

representation.itemgfi]->
representation_item=>
geometric_representation item=>
placement

5.1.3.3.2 location

AIM dement: placement.location

Source: SO 10303-42

Reference Path: externally_defined representation_ with _parameters<=
representation

representation.itemgfi]->
representation_item=>
geometric_representation item=>
placement

placement.location

5.1.3.3.3 externally_defined representation to library part_assignment (as
identified_by)

AIM dement: PATH

Reference Path: externally _defined representation with _parameters
classification_item=externally defined representation with_parameters<-
applied_classification_assignment.itemg]i]
applied classification assignment

5.1.3.4 Library part_assignment

AIM dement: applied_classification_assignment
Source: SO 10303-240
Reference Path: applied classification_assignment<=

classification_assignment
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5.1.3.4.1 library part_assignment to class BSU (as definitional _class BSU)

AIM eement:
Reference Path:

5.1.34.2

PATH

applied_classification assignment <=
classification_assignment

{ classification_assignment.role ->
classification role

classification_role.name = 'definitional class membership'}
classification _assignment.assigned class ->
group =>

{group.name = 'library identifier'}

class =>

externally_defined class

library part_assignment to property value (as definitional -

property _value pairs)

AIM eement:
Reference Path:

PATH

applied_classification assignment <=
classification_assignment

{ classification_assignment.role ->
classification role

classification_role.name = 'definitional class membership'}
classification _assignment.assigned class ->

group =>

{group.name = 'library identifier'}

class =>

externally_defined class <=

externally _defined item <-

externally _defined item rdationship.rdlated item
{externally_defined item reationship.name = ‘ name scope'}
externally_defined item rédationship

externally defined item rdationship.rdating_item
externally defined item =>

externally _defined general_property <=
general_property <-

general_property _association.base definition
general_property _association

{general_property _association.name = 'definitional '}
general_property _association.derived_definition->
property_definition

property_definition = represented _definition
represented_definition<-
property_definition_representation.definition
property_definition_representation
property_definition_representation.used representation->
representation

{ representation.name = "property value'}
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5.1.3.5 Property BSU

AIM dement: externally_defined general_property

Source: SO 10303-240

Rules: 52352

Reference Path: [externally _defined general_property <=
general_property]

[externally _defined general_property <=
externally_defined item

{externally_defined item.source ->
external_source =>

known_source <=

pre defined item

pre defined item.name="ISO 13584 library'} ]

5.1.3.5.1 version

AIM dement: identification_assignment.assigned id
Source: SO 10303-41
Reference Path: externally _defined general_property

externally_defined general_property = external_identification item
external_identification item<-
applied_external_identification _assignment.itemg[i]
{applied _external_identification assignment =>
library class version assignment}
applied_external_identification_assignment <=
external_identification assignment<=
identification _assignment
{identification_assignment.role->
identification_role

[identification role.name = ‘property_version']}
identification_assignment.assigned id

5.1.3.5.2 property_ BSU to class BSU (as name_scope)

AIM dement: PATH

Reference Path: externally_defined general_property <=
externally _defined item <-
externally defined item rdationship.rdating_item
externally_defined item redationship
{externally_defined item reationship.name = ‘ name scope'}
externally_defined item rdationship.rdated item ->
externally defined item =>
externally_defined class
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5.1.3.6 Property value

AIM eement:
Source:
Reference Path:

representation
SO 10303-43
representation
{ representation.name = ‘ property value'}

5.1.3.6.1 property_valueto property BSU (as property BSU)

AIM eement:
Reference Path:

PATH

representation <-
property_definition_representation.used representation
property_definition_representation
property_definition_representation.definition ->
represented_definition=general_property
general_property =>

externally _defined general_property

5.1.3.6.2 value amount

#1: boolean

AIM eement:
Source:
Reference Path:

#2: integer

AIM dement:
Source:
Reference Path:

descriptive_representation_item

SO 10303-45

representation

representation.itemgfi] ->

representation_item =>

descriptive_representation_item

{ (descriptive_representation_item.description = ‘ TRUE')
(descriptive representation_item.description = ‘FALSE")}

value representation_item

SO 10303-43

representation

representation.itemgfi] ->

representation_item =>

value representation_item

value representation_item.value_component

{value representation_item.value_component = numeric_measure}
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#3: logical

AIM eement:
Source:

Reference Path:

#4: number

AIM eement:
Source:

Reference Path:

#5: real

AIM eement:
Source:

Reference Path:

#6: string

AIM eement:
Source:

Reference Path:

170

descriptive_representation_item

SO 10303-45

representation

representation.itemgfi] ->

representation_item =>

descriptive_representation_item

{ (descriptive_representation_item.description = ‘ TRUE')
(descriptive representation_item.description = ‘FALSE')
(descriptive representation_item.description = ‘UNKNOWN')}

value representation_item

SO 10303-43

representation

representation.itemgfi] ->

representation_item =>

value representation_item

value representation_item.value_component

{value representation_item.value_component = numeric_measure}

value representation_item

SO 10303-43

representation

representation.itemgfi] ->

representation_item =>

value representation_item

value representation_item.value_component

{value representation_item.value_component = numeric_measure}

descriptive_representation_item

ISO 10303-45

representation

representation.itemgfi] ->
representation_item =>
descriptive_representation_item
descriptive_representation_item.description
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5.1.3.7 Supplier_bsu

AIM dement:
Source

Rules:
Reference Path:

organization

SO 10303-41
5.2.35.25.2.3.4.12
externally_defined class <=
externally_defined item

externally defined item.source ->
external_source =>

known_source

organization_item = known_source
organization_item <-
applied_organization_assignment.itemg]i]
applied_organization assignment <=
organization_assignment

{ organization _assignment.role ->
organization role

[organization role.name = ‘library supplier']}
organization_assignment
organization_assignment.assigned organization ->
organization

5.1.4 manufacturing_machine tool resources UoF

5.1.4.1 Clamp_position

AIM eement:
Source:
Reference Path:

5.1.4.1.1 location

AIM eement:
Source:
Reference Path:

clamp_position
SO 10303-240
clamp_position<=
resource_property

clamp_position

SO 10303-240

clamp_position<=

resource_property <-
resource_property_representation.property
resource_property_representation

resource_property representation.representation ->
representation

representation.items [i]->

representation_item =>

{representation_item.name =’ clamp position location’}
geometric_representation item =>

point =>

cartesian_point
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5.1.4.1.2 position_type

AIM eement:
Source:
Reference Path:

clamp_position

SO 10303-240

clamp_position<=

resource_property <-
resource_property_representation.property
resource_property_representation

resource_property representation.representation ->
representation

representation.items [i]->

representation_item =>

{ representation_item.name =" clamp position type'}
descriptive_representation_item

{ (descriptive_representation_item.description = ‘jack’)
(descriptive representation_item.description = ‘locator*)
(descriptive _representation_item.description = ‘clamp*)}

5.1.4.1.3 clamp_position to fixture_assembly (as part_hold_downs)

AIM eement:
Reference Path:

PATH

clamp_position<=

resource_property

resource_property.resource->

characterized resource definition=action_resource requirement
action_resource requirement=>

requirement_for_ action resource

requirement_for_ action_resource.resources[i]->
action_resource=>

fixture _assembly

5.1.4.1.4 clamp_position to clamp_mating_definition (as mating_solution)

AIM eement:
Source:
Reference Path:

PATH

SO 10303-240

clamp_position<=

resource_property<-
resource_property_representation.property
resource_property_representation=>
clamp_mating_definition

5.1.4.2 Clamp_mating_definition

AIM dement:
Source:
Reference Path:

172

clamp_mating_definition

SO 10303-240
clamp_mating_definition<=
resource_property_representation
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5.1.4.2.1 mating_type

AIM dement:
Source:
Reference Path:

descriptive representation_item.description
SO 10303-43

clamp_mating_definition<=
resource_property_representation
resource_property_representation.representation ->
representation

{ representation.name =’ clamp mating type'}
representation.itemgfi] ->
representation_item =>
descriptive_representation_item
descriptive_representation_item.description

5.1.4.2.2 clamp_mating_definition to shape aspect (as mating_shape)

AIM eement:
Reference Path:

PATH

clamp_mating_definition<=
resource_property_representation
resource_property_representation.property->
resource_property

{resource _property=>

clamp_position}

resource_property.resource->

characterized resource definition=action_resource requirement
action_resource_requirement

{action_resource _requirement =>
requirement_for_action_resource}

action_resource requirement.operationgi] ->
characterized action definition=action

{action

action.chosen_method->

action_method=>

single setup_process}

action =>

property_process<-

process property association.process

process _property _association

{process_property association.description="clamp mating shape'}
process property association.property_or_shape ->
property_or_shape sdlect=shape definition

shape _definition=shape aspect

shape aspect
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5.1.4.3 Controller

AIM eement: controller
Source: 1SO 10303-240
Reference Path: controller<=

action_resource

5.1.4.3.1 controller_model

AIM dement: action_resource.description
Source: SO 10303-41
Reference Path: controller<=

action_resource
action_resource.description

5.1.4.3.2 controller _name

AIM dement: action_resource.name
Source: SO 10303-41
Reference Path: controller<=

action_resource
action_resource.name

5.1.4.3.3 controller to specification (as controller _specification)

AIM dement: PATH

Reference Path: controller
document_reference_item=controller
document_reference _item<-
applied_document_reference.items[i]
applied_document_reference<=
document_reference
document_reference.assigned _document->
document=>
process plan_specification

5.1.4.4 Fixture assembly

AIM dement: fixture_assembly
Source: SO 10303-240
Reference Path: fixture_assembly<=

action_resource
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5.1.4.4.1 assembly_instruction

AIM dement: action_method.description
Source: SO 10303-41
Reference Path: fixture_assembly<=

action_resource

action_resource.usage ->

supported item
supported_item=action_method
action_method
action_method.name="assembly instruction’
action_method.description

5.1.4.4.2 configuration

AIM dement: resource_property.description
Source: SO 10303-41
Reference Path: fixture_assembly<=

action_resource

action_resource=characterized resource definition
characterized resource definition <-
resource_property.resource

resource_property
resource_property.name="configuration’
resource_property.description

51443 id

AIM dement: action_resource.name
Source: SO 10303-41
Reference Path: fixture_assembly<=

action_resource
action_resource.name

5.1.4.4.4 fixture_assembly to fixture assembly element (as comprised_of)

AIM dement: PATH

Reference Path: fixture _assembly<=
action_resource <-
action_resource relationship.relating_resource
action_resource reationship =>
fixture _assembly relationship
action_resource reationship.related resource->
action_resource=>
fixture assembly dement
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5.1.4.4.5 fixture_assembly to fixture _assembly (as comprised_of)

AIM dement: PATH

Reference Path: fixture assembly<=
action_resource <-
action_resource relationship.relating_resource
action_resource rdationship =>
fixture _assembly relationship
action_resource reationship.related resource->
action_resource=>
fixture_assembly

5.1.4.4.6 fixture assembly to shape aspect ( as defined_shape)

AIM eement: PATH

Reference Path: fixture _assembly<=
action_resource <-
requirement_for_action_resource.resources [i]
requirement_for_action_resource <=
action_resource_requirement
action_resource requirement.operationgi] ->
characterized action definition=action
action =>
property process<-
process property association.process
process _property association
process _property association.name='fixture assembly shape
process _property association.property_or_shape ->
property_or_shape sdlect=shape definition
shape_definition=shape aspect
shape _aspect

5.1.4.4.7 fixture assembly to drawing (as documented _by)

AIM dement: PATH

Reference Path: fixture _assembly
document_reference item=fixture_assembly<-
applied_document_reference.items [i]
applied_document_reference<=
document_reference
document_reference.assigned _document->
document =>
drawing
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5.1.4.4.8 fixture_assembly to fixture contract (asidentified _by)

AIM dement: PATH

Reference Path: fixture _assembly
contract_item=fixture_assembly
contract_item <-
applied_contract_assignment.items [i]
applied_contract_assignment <=
contract_assignment
contract_assignment.assigned contract ->
contract=>
fixture contract

5.1.4.4.9 fixture assembly to part_fixture mounting (as located_by)

AIM dement: PATH

Reference Path: fixture _assembly<=
action_resource <-
requirement_for_action_resource.resources [i]
requirement_for_action_resource <=
action_resource_requirement
action_resource requirement.operationgi] ->
characterized action definition=action_method
action_method =>
process plan_activity =>
manufacturing_activity =>
part_mounting =>
part_fixture mounting

5.1.4.4.10 fixture _assembly to Fixture pallet_mounting (as located_by)

AIM dement: PATH

Reference Path: fixture _assembly<=
action_resource <-
requirement_for_action_resource.resources [i]
requirement_for_action_resource <=
action_resource_requirement
action_resource requirement.operationgi] ->
characterized action definition=action_method
action_method =>
process plan_activity =>
manufacturing_activity =>
fixture pallet_mounting
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5.1.4.5 Fixture assembly element

AIM dement: fixture assembly dement
Source: SO 10303-240
Reference Path: fixture assembly dement<=

action_resource

5.1.4.5.1 catalogue number

AIM dement: document.id
Source: SO 10303-41
Reference Path: fixture assembly dement

document_reference item=fixture assembly dement
document_reference item <-
applied_document_reference.items[i]
applied_document_reference <=

document_reference

document_reference.assigned _document ->
document

{ document.name="fixture catalogue number’}
document.id

5.1.4.5.2 company_name

AIM dement: organization.name
Source: SO 10303-41
Reference Path: fixture assembly dement

organization_item=fixture assembly dement
organization_item <-

applied_organization assignment.items [i]
applied_organization assignment <=
organization_assignment

{organization _assignment.role

organization role
organization_role.name='fixture company name'}
organization_assignment.assigned organization ->
organization

organization.name

5.1.4.5.3 description

AIM dement: action_resource.description
Source: SO 10303-41
Reference Path: fixture assembly dement<=

action_resource
action_resource.description
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AIM eement:
Source:
Reference Path:

5.1.4.5.5 name

AIM eement:
Source:
Reference Path:

5.1.4.5.6 weight

AIM eement:
Source:
Reference Path:

I SO/DI'S 10303-240: 2004(E)

resource_property.description

SO 10303-49

fixture assembly dement<=

action_resource

action_resource=characterized resource definition
characterized resource definition <-
resource_property.resource

resource_property

{resource_property.name="fixture dement identification'}
resource_property.description

action_resource.name

SO 10303-41

fixture assembly dement<=
action_resource
action_resource.name

mass_measure with unit

SO 10303-41

fixture assembly dement<=

action_resource

action_resource=characterized resource definition
characterized resource definition <-
resource_property.resource

resource_property <-
resource_property_representation.property
resource_property_representation

resource_property representation.representation ->
representation

representation.items [i]->

representation_item =>
{representation_item.name="fixture e ement weight’}
measure_representation _item <=

measure with_unit =>

mass_measure with unit
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5.1.4.5.7 fixture_assembly element to shape aspect ( as defined_shape)

AIM dement: PATH

Reference Path: fixture assembly dement<=
action_resource <-
requirement_for_action_resource.resources [i]
requirement_for_action_resource <=
action_resource_requirement
action_resource requirement.operationgi] ->
characterized action definition=action
action =>
property_process<-
process property association.process
process _property association
process _property association.description='fixture assembly eement shape
process property association.property_or_shape ->
property_or_shape select=shape definition
shape_definition=shape aspect
shape aspect

5.1.4.6 In_facility location

AIM dement: in_facility location

Source: SO 10303-240

Reference Path: in_facility location <=
resource_property

5.1.4.6.1 building_or_area

AIM dement: descriptive_representation_item.description
Source: ISO 10303-45
Reference Path: in_facility location<=resource property

resource_property <-
resource_property_representation.property
resource_property_representation

resource_property representation.representation ->
representation

{ representation.name="building or area’'}
representation.itemgfi] ->

representation_item =>
descriptive_representation_item
descriptive_representation_item.description
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5.1.4.6.2 location_code

AIM dement:
Source:
Reference Path:

descriptive representation_item.description
SO 10303-45

in_facility location<=resource property
resource_property <-
resource_property_representation.property
resource_property_representation

resource_property representation.representation ->
representation

{ representation.name = ‘location code' }
representation.itemgfi] ->
representation_item =>
descriptive_representation_item
descriptive_representation_item.description

5.1.4.6.3 sublocation

AIM dement:
Source:
Reference Path:

descriptive_representation_item.description
SO 10303-45

in_facility location<=

resource_property

resource_property <-
resource_property_representation.property
resource_property_representation
resource_property_representation.representation ->
representation

{ representation.name = ‘ sublocation’
representation.itemgfi] ->
representation_item =>
descriptive_representation_item
descriptive_representation_item.description

5.1.4.6.4 in_facility location to work_cell (aslocates)

AIM eement:
Reference Path:

PATH

resource_property

resource_property.resource->

characterized resource definition

characterized resource definition=action_resource
action_resource=>

work_cdl
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5.1.4.7 Generic_manufacturing_resource

AIM dement:
Source:
Reference Path:

generic_manufacturing_resource
SO 10303-240
generic_manufacturing_resource<=
action_resource

5.1.4.7.1 description

AIM eement:
Source:
Reference Path:

5.1.4.7.2 name

AIM eement:
Source:
Reference Path:

182

action_resource.description

SO 10303-41
generic_manufacturing_resource<=
action_resource
action_resource.description

action_resource.name

SO 10303-41
generic_manufacturing_resource<=
action_resource
action_resource.name
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5.1.4.7.3 quantity

AIM dement: count_measure
Source: SO 10303-41
Reference Path: generic_manufacturing_resource<=

action_resource
characterized resource definition=action_resource
characterized resource definition <-
resource_property.resource

resource_property <-
resource_property_representation.property
resource_property_representation
resource_property_representation.representation ->
representation

representation.items [i]->

representation_item =>

{ representation_item.name="resource quantity'}
measure_representation _item <=

measure with_unit
{measure_with_unit.unit_component->
unit=named_unit

named_unit=>

context_dependent_unit
context_dependent_unit.name="each’}
measure with _unit.value_component ->
measure value

measure_value = count_measure
count_measure
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5.1.4.7.4 units

AIM dement: context_dependent_unit

Source: SO 10303-41

Reference Path: generic_manufacturing_resource<=

action_resource
characterized resource definition=action_resource
characterized resource definition <-
resource_property.resource

resource_property <-
{resource_property.name="quantity'}
resource_property_representation.property
resource_property_representation
resource_property_representation.representation ->
representation

representation.items [i]->

representation_item =>
measure_representation _item <=

measure with_unit
measure_with_unit.unit_component ->

unit

unit=named_unit

named_unit<=

context_dependent_unit

{ context_dependent_unit.name="each’}

5.1.4.8 Machine

AIM eement: machine
Source: 1SO 10303-240
Reference Path: machine<=

action_resource

5.1.4.8.1 company_model

AIM dement: action_resource.description
Source: SO 10303-41
Reference Path: machine<=

action_resource
action_resource.description
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5.1.4.8.2 company_name

AIM dement:
Source:
Reference Path:

51483 id

AIM eement:
Source:
Reference Path:

organization.name

SO 10303-41

machine

organization_item=machine

organization_item <-

applied_organization assignment.items [i]<=
applied_organization _assignment <=
organization_assignment

{ organization_assignment.role
organization_role
organization_role.name="machine company name'}
organization_assignment.assigned organization ->
organization

organization.name

action_resource.name
SO 10303-41
machine<=
action_resource
action_resource.name

5.1.4.8.4 machineto pallet (as contains)

AIM eement:
Reference Path:

PATH

machine<=

action_resource <-

action_resource reationship.relating_resource
action_resource reationship =>
machine_element_redationship
action_resource reationship.related resource->
action_resource=>

pallet
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5.1.4.8.5 machineto controller (ascontrolled_by)

AIM dement: PATH

Reference Path: machine<=
action_resource <-
action_resource relationship.relating_resource
action_resource rdationship =>
machine_eement_redationship
action_resource reationship.related resource->
action_resource=>
controller

5.1.4.8.6 machine to workstation (as possessed_by)

AIM dement: PATH

Reference Path: machine<=
action_resource <-
action_resource reationship.relating_resource
action_resource rdationship =>
machine_element_redationship
action_resource reationship.related resource->
action_resource=>

workstation
5.1.4.9 Pallet
AIM dement: pallet
Source: SO 10303-240
Reference Path: pallet<=

action_resource

5.1.49.1 identifier

AIM dement: action_resource.name
Source: SO 10303-41
Reference Path: pallet<=

action_resource
action_resource.name

5.1.4.10 Resource with_material

AIM dement: action_resource
Source: SO 10303-49
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5.1.4.10.1 resource with_material to material (asresource material)

AIM eement:
Reference Path:

PATH

action_resource <-
requirement_for_action_resource.resources [i]
requirement_for_action_resource <=
action_resource_requirement

action_resource _requirement.operation ->
characterized action definition=action

action =>

property_process <-

process property association.process

process _property association

process _property association.description='resource material’
process _property association.property_or_shape ->
property_definition

property _definition.definition ->

characterized definition

characterized definition=characterized product_definition
characterized product_definition=product_definition
product_definition

5.1.4.11 Resource with_representation

AIM eement:
Source:

action_resource
SO 10303-49

5.1.4.11.1 resource_with_representationtoexternally defined_representation
(as resource_documentation)

AIM eement:
Reference Path:

PATH

action_resource
characterized resource definition=action_resource
characterized resource definition <-
resource_property.resource

resource_property <-
resource_property_representation.property
resource_property_representation

resource_property representation.representation ->
representation=>

externally _defined representation with _parameters
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5.1.4.12 Tool assembly

AIM dement: tool_assembly
Source: ISO 10303-240
Reference Path: tool_assembly<=

action_resource

514.12.1 id

AIM dement: action_resource.name
Source: SO 10303-41
Reference Path: tool_assembly<=

action_resource
action_resource.name

5.1.4.12.2 tool_assembly to shape aspect ( as defined_shape)

AIM dement: PATH

Reference Path: tool_assembly<=
action_resource <-
requirement_for_action_resource.resources [i]
requirement_for_action_resource <=
action_resource_requirement
action_resource requirement.operationgi] ->
characterized action definition
characterized action definition=action
action =>
property_process<-
process property association.process
process _property association
{process_property_association.description="tool assembly shape'}
process _property association.property_or_shape ->
property_or_shape sdlect
property_or_shape sdect=shape definition
shape _definition=shape aspect
shape _aspect
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5.1.4.12.3 tool_assembly to drawing (as documented by)

AIM dement: PATH

Reference Path: tool_assembly
document_reference_item=tool _assembly<-
document_reference item<-
applied_document_reference.items[i]
applied_document_reference<=
document_reference
document_reference.assigned _document->
document =>
drawing

5.1.4.12.4 tool _assembly totool _assembly element (as comprised_of)

AIM dement: PATH

Reference Path: tool_assembly<=
action_resource <-
action_resource reationship.relating_resource
action_resource rdationship =>
tool_assembly _rdationship
action_resource reationship.related resource->
action_resource=>
tool_assembly eement

5.1.4.12.5 tool _assembly totool contract (asidentifies)

AIM dement: PATH

Reference Path: tool_assembly
contract_item=tool _assembly
contract_item <-
applied_contract_assignment.items [i]
applied_contract_assignment <=
contract_assignment
contract_assignment.assigned contract ->
contract=>
tool_contract
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5.1.4.12.6 tool_assembly totool data (asidentified by)

AIM eement:
Reference Path:

PATH

tool_assembly<=

action_resource

action_resource<-
requirement_for_action_resource.resources[i]
requirement_for_action_resource
action_resource_requirement

characterized resource definition=action_resource requirement
characterized resource definition<-
resource_property.resource
resource_property=>

tool_data

5.1.4.12.7 tool_assembly to property parameter (astool parameters)

AIM eement:
Source:
Reference Path:

PATH

SO 10303-41

tool_assembly<=

action_resource

action_resource=characterized resource definition
characterized resource definition <-
resource_property.resource

resource_property <-
resource_property_representation.property
resource_property_representation

resource_property representation.representation ->
representation

representation.itemgfi]->

representation_item

{ representation_item.name="tool assembly tool parameteres'}
(descriptive representation_item)
(measure_representation_item)

5.1.4.13 Tool assembly element

AIM eement:
Source:
Reference Path:
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tool_assembly eement
SO 10303-240
tool_assembly dement<=
action_resource
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5.1.4.13.1 catalogue number

AIM eement:
Source:
Reference Path:

document.id

SO 10303-41

tool_assembly eement
document_reference item=tool_assembly eement
document_reference item <-
applied_document_reference.items[i]
applied_document_reference <=
document_reference
document_reference.assigned_document ->
document

{ document.name="tool catalogue number’}
document.id

5.1.4.13.2 company_hame

AIM dement:
Source:
Reference Path:

organization.name

SO 10303-41

tool_assembly eement

organization_item=tool assembly eement
organization_item <-

applied_organization _assignment.items [i]
applied_organization assignment <=
organization_assignment

{ organization_assignment.role
organization_role
organization_role.name="tool company name’}
organization_assignment.assigned organization ->
organization

{ organization.description="tool company name'}
organization.name

5.1.4.13.3 description

AIM eement:
Source:
Reference Path:

action_resource.description
SO 10303-41
tool_assembly dement<=
action_resource
action_resource.description
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514.134 id

AIM dement: resource_property.description
Source: SO 10303-49

Reference Path: tool_assembly_element<=

action_resource

action_resource=characterized resource definition
characterized resource definition <-
resource_property.resource

resource_property

{resource_property.name="tool element identification’}
resource_property.description

5.1.4.13.5 name

AIM dement: action_resource.name
Source: SO 10303-41
Reference Path: tool_assembly_eement<=

action_resource
action_resource.name

5.1.4.13.6 tool_assembly element to specification (astool property)

AIM dement: PATH

Reference Path: tool_assembly eement
document_reference_item=tool_assembly e ement<-
applied_document_reference.items [i]
applied_document_reference<=
document_reference
document_reference.assigned document->
document=>
process plan_specification
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5.1.4.13.7 tool_assembly element to externally defined representation (as
tool _representation)

AIM dement: PATH

Reference Path: tool_assembly dement<=
action_resource
action_resource=characterized resource definition
characterized resource definition <-
resource_property.resource
resource_property <-
resource_property_representation.property
resource_property_representation
resource_property_representation.representation ->
representation=>
externally _defined representation_ with _parameters

5.1.4.13.8 tool_assembly element to shape aspect ( as defined_shape)

AIM dement: PATH

Reference Path: tool_assembly dement<=
action_resource <-
requirement_for_action_resource.resources [i]
requirement_for_action_resource <=
action_resource_requirement
action_resource requirement.operationgi] ->
characterized action definition=action
action =>
property_process<-
process property association.process
process _property association
{process_property association.description="tool assembly element shape'}
process property association.property_or_shape ->
property_or_shape sdlect=shape definition
shape _definition=shape aspect
shape _aspect

5.1.4.14 Tool_body

AIM dement: tool_body
Source: SO 10303-240
Reference Path: tool_body

tool_assembly eement<=
action_resource
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5.1.4.14.1 tool _body to property parameter (astool _body parameter)

AIM dement: PATH
Source: SO 10303-41
Reference Path: tool_body<=

tool_assembly dement<=

action_resource

action_resource=characterized resource definition
characterized resource definition <-
resource_property.resource

resource_property <-
resource_property_representation.property
resource_property_representation
resource_property_representation.representation ->
representation

representation.itemgfi]->

representation_item

{ representation_item.name="tool body parameters'}
(descriptive _representation_item)
(measure_representation_item)

5.1.4.15 Tool _compensation

AIM dement: tool_data representation
Source: SO 10303-240
Reference Path: tool_data representation<=

resource_property _representation

5.1.4.15.1 axis displacement_name

AIM dement: resource_property representation.name
Source: SO 10303-41
Reference Path: tool_data representation<=

resource_property_representation
resource_property_representation.name
(resource_property_representation.name='x-axis')
(resource_property_representation.name="y-axis')
(resource_property_representation.name='z-axis')
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5.1.4.15.2 axis_displacement_units

AIM dement: measure with_unit
Source: SO 10303-41
Reference Path: tool_data representation<=

resource_property_representation
resource_property_representation.representation ->
representation

representation.items [i]->

representation_item =>
measure_representation _item <=

measure with_unit

5.1.4.15.3 axis _displacement_value

AIM dement: measure with_unit.value_component
Source: SO 10303-41
Reference Path: tool_data representation<=

resource_property_representation

resource_property representation.representation ->
representation

representation.items [i]->

representation_item =>
measure_representation _item <=

measure with_unit

measure with _unit.value_component

5.1.4.15.4 tool _compensation to tool data (as adjust)

AIM dement: PATH

Reference Path: tool_data representation <=
resource_property_representation
resource_property_representation.property->
resource_property=>
tool_data

5.1.4.16 Tool _magazine turret_carousel

AIM dement: tool_magazine turret_carousd
Source: SO 10303-240
Reference Path: tool_magazine turret_carousd<=

action_resource
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5.14.16.1 id

AIM dement: action_resource.name

Source: SO 10303-41

Reference Path: tool_magazine turret_carousd<=

action_resource
action_resource.name

5.1.4.16.2 tool capacity

AIM dement: resource_property.description
Source: SO 10303-49
Reference Path: tool_magazine turret_carousd<=

action_resource
characterized resource definition=action_resource
characterized resource definition <-
resource_property.resource

resource_property
{resource_property.name="tool_capacity'}
resource_property.description

5.1.4.16.3 tool_magazine turret_carousel to workstation (as used_in)

AIM dement: PATH

Reference Path: tool_magazine turret_carousd<=
action_resource <-
action_resource reationship.relating_resource
action_resource rdationship =>
tool_assembly_rdationship
action_resource reationship.related resource->
action_resource=>
workstation

5.1.4.17 Work_cell

AIM dement: [work_cdl]
[action _resource]

Source: SO 10303-240
SO 10303-240

Reference Path: [work_cdl<=

applied_group_assignment<=
group_assignment]
[action _resource]
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AIM eement:
Source:
Reference Path:

51.4.17.2 id

AIM eement:
Source:
Reference Path:

group.description

SO 10303-41

work_cdl<=
applied_group_assignment<=
group_assignment
group_assignment.assigned _group->
group

group.description

group.name
SO 10303-41

work_cdl<=
applied_group_assignment<=
group_assignment
group_assignment.assigned _group->
group

group.name

5.1.4.17.3 work_cell to workstation (as contains)

AIM eement:
Reference Path:

PATH

work_cdl<=
applied_group_assignment

{applied group_assignment<=
group_assignment}
applied_group_assignment.items [i]->
group_item

group_item=workstation

workstation

5.1.4.17.4 work_cell to activity (asreferenced_by)

AIM eement:
Reference Path:

PATH

work_cdl<=

action_resource
action_resource.usage->
supported item
supported_item=action_method
action_method=>

process plan_activity
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5.1.4.18 Workstation

AIM eement: workstation
Source: 1SO 10303-240
Reference Path: workstation<=

action_resource

5.1.4.18.1 description

AIM dement: action_resource.description
Source: SO 10303-41
Reference Path: workstation<=

action_resource
action_resource.description

5.14.182 id

AIM dement: action_resource.name
Source: SO 10303-41
Reference Path: workstation<=

action_resource
action_resource.name

5.1.5 manufacturing_part_properties UoF

5.1.5.1 Alternate material

AIM dement: product_definition
Source: SO 10303-41
Rules: 5235

5.1.5.1.1 alternate ranking

AIM dement: make from usage option.ranking
Source: SO 10303-44
Reference Path: product_definition <-

product_definition rdationship.rdated product definition
product_definition reationship =>

product_definition usage =>

make from usage option

make from usage option.ranking
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5.1.5.1.2 alternate_material to material (as material_substitute)

AIM dement: PATH
Reference Path: product_definition <-
product_definition reationship.reated product definition
{product_definition_reationship =>
product_definition usage =>
make from usage option}
product_definition_reationship
product_definition reationship.rdating_product_definition ->
product_definition

5.1.5.2 Descriptive parameter

AIM dement: descriptive_representation_item
Source: SO 10303-45

5.1.5.2.1 descriptive string

AIM dement: descriptive_representation_item.description
Source: SO 10303-45

5.1.5.3 HARDNESS

AIM dement: material_property representation
Source: ISO 10303-45
Reference Path: { material_property representation

meaterial_property representation.dependent_environment->
data_environment}
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5.1.5.3.1 high_value

AIM eement:
Source:
Reference Path:

measure_representation_item

SO 10303-45

material_property representation<=
property_definition_representation
property_definition_representation.used representation->
representation

representation.itemgfi] ->
{representation_item
representation_item.name = 'high value'}

{ representation_item

representation_item=>

qualified representation_item

qualified representation_item.qualifieryi]->
value qualifier=type qualifier

type qualifier

type_qualifier.name="high value}
representation_item =>
measure_representation_item

5.1.5.3.2 low value

AIM eement:
Source:
Reference Path:

200

measure_representation_item

SO 10303-45

meaterial_property representation<=
property_definition_representation
property_definition_representation.used representation->
representation

representation.itemgfi] ->
{representation_item
representation_item.name = 'low value}

{ representation_item

representation_item=>

qualified representation_item

qualified representation_item.qualifieryi]->
value qualifier=type qualifier

type qualifier

type_qualifier.name="low value}
representation_item =>
measure_representation_item
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5.1.5.3.3 nominal

AIM dement: measure_representation_item
Source: SO 10303-45
Reference Path: material_property representation<=

property_definition_representation
property_definition_representation.used representation->
representation

representation.itemgfi] ->
{representation_item
representation_item.name = 'nominal'}

{ representation_item

representation_item=>

qualified representation_item

qualified representation_item.qualifieryi]->
value qualifier=type qualifier

type qualifier
type_qualifier.name="nominal'}
representation_item =>
measure_representation_item

5.1.5.34 scale

AIM dement: data_environment.name

Source: SO 10303-45

Reference Path: material_property representation
material_property representation.dependent_environment->
data_environment
data_environment.name = 'hardness

5154 Material

AIM dement: product_definition

Source: SO 10303-41

Reference Path: product_definition

product_definition.name="material’

5.1.5.4.1 description

AIM dement: product_definition.description
Source: SO 10303-41

5.1.5.4.2 name

AIM dement: product_definition.name
Source: SO 10303-41
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5.1.5.4.3 order_source

AIM dement: organization
Source: SO 10303-41
Reference Path: product_definition

organization_item=product_definition
organization_item <-

applied_organization assignment.items [i]
applied_organization _assignment <=
organization_assignment

{ organization _assignment.role ->

organization role
organization_role.name="order_source’}
organization_assignment.assigned organization ->
organization

5.1.5.4.4 source _controlled

AIM dement: organization
Source: SO 10303-41
Reference Path: product_definition

organization_item=product_definition
organization_items<-

applied_organization assignment.items [i]
applied_organization assignment <=
organization_assignment

{ organization _assignment.role ->

organization role
organization_role.name='source_controlled’}
organization_assignment.assigned organization ->
organization

5.1.5.4.5 material todrawing (asidentified_by drawing)

AIM dement: PATH

Reference Path: product_definition
document_reference item=product_definition<-
applied_document_reference.itemg|i]
applied_document_reference<=
document_referenece
document_reference.assigned_document ->
document =>
drawing
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5.1.5.4.6 material to base shape (asinitial_material_shape)

AIM dement: PATH

Reference Path: product_definition
characterized product_definition=product_definition
characterized definition=characterized product_definition<-
property_definition.definition
property_definition
property_definition=>
product_definition _shape

5.1.5.4.7 material to shape description (asinitial_material_shape)

AIM dement: PATH

Reference Path: product_definition
product_definition.formation - >
product_definition _formation
product_definition_formation.description

5.1.5.4.8 material to material_property (as material_characteristics)

AIM dement: PATH

Reference Path: product_definition
characterized product_definition=product_definition
characterized definition=characterized product_definition<-
property_definition.definition
property_definition
property_definition=>
material_property

5.1.5.4.9 material to material_specification (as documented_by)

AIM dement: PATH

Reference Path: product_definition
document_reference item=product_definition<-
applied_document_reference.itemgd|i]
applied_document_reference<=
document_referenece
document_reference.assigned _document ->
document

5.1.5.5 Material_property

AIM dement: material_property
Source: ISO 10303-45
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5.1.5.5.1 material_property to hardness (as material_hardness)

AIM dement: PATH

Reference Path: material_property <=
property_definition
property_definition = represented_definition
represented_definition<-
property_definition_representation.definition
property_definition_representation=>
material_property representation

5.1.5.5.2 material_propertytoproperty parameter (asmaterial_parameters)

AIM dement: PATH

Reference Path: material_property <=
property_definition <-
property_definition
property_definition = represented _definition
represented_definition<-
property_definition_representation.definition
{ property_definition representation
material_property representation}
property_definition_representation.used representation ->
representation
representation.itemgfi] ->
representation_item
(descriptive _representation_item)
(measure_representation_item)

5.1.5.6 Numeric_parameter

AIM dement: measure_representation_item
Source: SO 10303-45

5.1.5.6.1 parameter_unit

AIM dement: named_unit

Source: SO 10303-41

Rules: 5.2.3.4.6

Reference Path: measure_representation _item <=

measure with_unit
measure with_unit.unit_component ->

unit
unit = named_unit
named_unit

204 ©I1S0O 2004 — All rights reserved



I SO/DI'S 10303-240: 2004(E)

5.1.5.6.2 parameter_value

AIM eement:
Source:
Reference Path:

measure value

SO 10303-41
measure_representation _item <=
measure with_unit

measure with_unit.value_component ->
measure value

5.1.5.7 Numeric_parameter _with_tolerance

AIM eement:

Source:

5.1.5.7.1

[measure representation item]
[qualified representation item]
SO 10303-45
ISO 10303-45

numeric_parameter_with_tolerance to plus minus value (as

implicit_tolerance)

AIM eement:

IDENTICAL MAPPING

5.1.5.7.2 numeric_parameter_with_tolerancetotolerance limit (asimplicit_-

tolerance)

AIM eement:
Reference Path:

PATH

qualified representation_item

qualified representation_item.qualifierdi] ->
value qualifier

value qualifier = type qualifier

type qualifier

5.1.5.8 Part_property

AIM eement:
Source:
Reference Path:

property_definition

SO 10303-41

{ property_definition
property_definition.name = 'part property'}
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5.1.5.8.1 part_property to property parameter (as property characteristic)

AIM eement:
Reference Path:

PATH

property_definition <-

property_definition = represented _definition
represented_definition<-
property_definition_representation.definition
property definition_representation

property definition_representation.used representation ->
representation

representation.itemgfi] ->
representation_item

(descriptive representation_item)
(measure_representation_item)

5.1.5.9 Process property

AIM eement:
Source:
Reference Path:

property_definition

SO 10303-41

{ property_definition
property_definition.name = 'process property'}

5.1.5.9.1 process name

AIM eement:
Source:
Reference Path:

206

representation.name

SO 10303-43

property_definition

property_definition = represented _definition
represented_definition<-
property_definition_representation.definition
property_definition_representation
property_definition_representation.used representation ->
representation

representation.name
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5.159.2 process property to property parameter (as property -
characteristics)

AIM dement: PATH

Reference Path: property_definition
property_definition = represented _definition
represented_definition<-
property_definition_representation.definition
property definition_representation
property definition_representation.used representation ->
representation
representation.itemgfi] ->
representation_item
(descriptive _representation_item)
(measure_representation_item)

5.1.5.10 Property

AIM dement: property_definition
Source: SO 10303-41

5.1.5.10.1 property name

AIM dement: property_definition.name
Source: SO 10303-41

5.1.5.10.2 property to material_property (as material _characteristics)

AIM dement: PATH

Reference Path: property_definition <-
property_definition_relationship.relating_property _definition
property definition_relationship
property definition_relationship.related property definition ->
property definition =>
material_property

5.1.5.10.3 property to part_property (aspart_property characteristics)

AIM dement: PATH

Reference Path: property_definition <-
property_definition_relationship.relating_property _definition
property definition_relationship
property definition_relationship.related property definition ->
property_definition
{ property_definition
property_definition.name = 'part property'}

©I1S0O 2004 — All rights reserved 207



I SO/DI'S 10303-240: 2004(E)

5.1.5.10.4 property to process property (as process characteristics)

AIM eement:
Reference Path:

PATH

property_definition <-

property _definition_relationship.relating_property _definition
property definition_relationship
property_definition_relationship.related_property definition ->
property_definition

{ property_definition

property_definition.name = 'process property'}

5.1.5.10.5 property to shape aspect (as property characteristics)

AIM eement:
Reference Path:

PATH

property_definition
property_definition.definition ->
characterized definition

characterized definition = shape definition
shape_definition

shape_definition = shape_aspect

shape _aspect

5.1.5.10.6 property to specification (as property_description)

AIM eement:
Reference Path:

PATH

property_definition

document_reference_item = property_definition
document_reference item <-
applied_document_reference.itemg|i]
applied_document_reference <=
document_reference
document_reference.assigned_document ->
document

5.1.5.10.7 property to surface property (assurface characteristics)

AIM eement:
Reference Path:
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PATH

property_definition <-

property definition_relationship.relating_property _definition
property definition_relationship

property definition_relationship.related property definition ->
property_definition

{ property_definition

property_definition.name = 'surface property'}
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5.1.5.11 Property parameter

AIM dement: (descriptive representation_item)
(measure_representation_item)
Source: ISO 10303-45
ISO 10303-45
Reference Path: (descriptive representation_item < =)

(measure_representation item < =)
representation_item

5.1.5.11.1 parameter _name

AIM dement: representation_item.name
Source: SO 10303-43

5.1.5.12 Surface property

AIM dement: property_definition
Source: SO 10303-41
Reference Path: { property_definition

property_definition.name = 'surface property'}

5.1.5.12.1 surface finish

AIM dement: property_definition.description
Source: SO 10303-41
Reference Path: { property_definition

property_definition.description = 'surface finish'}

5.15.12.2 surface property to property parameter (as property -
characteristics)

AIM dement: PATH

Reference Path: property_definition <-
property definition_representation.definition
property_definition_representation
property_definition_representation.used representation ->
representation
representation.itemgfi] ->
representation_item
(descriptive representation_item)
(measure_representation_item)
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5.1.6 manufacturing_process_requirement_documents UoF

5.1.6.1 Contract

AIM dement: part_contract

Source: SO 10303-240

Reference Path: part_contract<=
contract

5.1.6.1.1 contract_number

AIM dement: contract.name

Source; SO 10303-41

Reference Path: part_contract<=
contract
contract.name

5.1.6.1.2 project_number

AIM dement: organizational_project.name
Source: SO 10303-41
Reference Path: part_contract

organization_item=part_contract
organization_items<-

applied_organization assignment.items [i]
applied_organization_assignment<=
organization_assignment
organization_assignment.assigned _organization->
organization <-
organizational_project.responsible_organizations [i]
organizational_project

organizational _project.description="project number’
organizational_project.name

5.1.6.1.3 contract to part_version (as acquir es)

AIM dement: PATH
Reference Path: part_contract<=
contract<-

contract_assignment.assigned_contract
contract_assignment=>
applied_contract_assignment
applied_contract_assignment.items [i]->
contract_item

contract_item = product_definition_formation
product_definition _formation
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5.1.6.1.4 contract to company_contract_assignment (as binding_agreement)

AIM eement:
Reference Path:

PATH

part_contract<=

organization_item=part_contract
organization_items<-
applied_organization_assignment.itemg]i]
applied_organization_assignment < =
organization_assignment
organization_assignment.assigned _organization - >
organization

(organization.description="binding agreement’)

5.1.6.1.5 contract to document_assignment (as contract_document)

AIM eement:
Reference Path:

PATH

part_contract<=

contract<-
contract_assignment.assigned_contract
contract_assignment=>
applied_contract_assignment
applied_contract_assignment.items [i]->
contract_item

contract_item = document_file
document_file<=

{ document
document.description='contract document’}

5.1.6.2 Controller _program

AIM eement:
Source:

Reference Path:

51.6.21 id

AIM eement:
Source:

Reference Path:

controller_program
SO 10303-240
controller_program<=
document

document.id

1SO 10303-41
controller_program<=
document
document.id
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5.1.6.2.2 controller_type

AIM eement:
Source:
Reference Path:

document.name

1SO 10303-41
controller_program<=
document
document.name

5.1.6.2.3 program_format

AIM eement:
Source:
Reference Path:

5.1.6.2.4 revision

AIM dement:
Source:
Reference Path:

document.description
SO 10303-41
controller_program<=
document
document.description

document_usage constraint.subject_eement_value

SO 10303-41
controller_program<=
document <-

document_usage_constraint.source
document_usage constraint

{ document_usage constraint.subject_eement="controller programrevisionleve'}
document_usage constraint.subject_eement_value

5.1.6.2.5 validation date

AIM eement:
Source

Rules:
Reference Path:

212

date

SO 10303-41
5.234.2
controller_program<=
document <-

document_reference.assigned _document
document_reference =>
applied_document_reference
applied_document_reference.items [i]->
document_reference item=date and time

date and time

date and time.date_component->

date
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5.1.6.2.6 validation_time

AIM eement:
Source:
Reference Path:

local_time

SO 10303-41

controller_program<=

document <-
document_reference.assigned _document
document_reference =>
applied_document_reference
applied_document_reference.items [i]->
document_reference item=date and time
date and time

date and_timetime component->
local_time

5.1.6.2.7 controller_program to manufacturing_activity (as accomplishes)

AIM eement:
Reference Path:

PATH

controller_program<=

document <-
document_reference.assigned_document
document_reference =>
applied_document_reference
applied_document_reference.items [i]->
document_reference _item
document_reference _item= manufacturing_activity
manufacturin_activity

5.1.6.2.8 controller_program to document_file (as controller _data file)

AIM eement:

IDENTICAL MAPPING
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5.1.6.2.9 controller_program to part_version (asidentified_on)

AIM eement:
Reference Path:

PATH

controller_program<=

document <-

document_reference.assigned_document
document_reference =>

applied_document_reference
applied_document_reference.items [i]->
document_reference _item
document_reference_item=product_definition_formation
product_definition formation<-

{ product_definition.formation

product_definition
product_definition.frame of reference->
product_definition_context<=
application_context_dement
application_context_dement.name =" part definition’ }

5.1.6.2.10 controller _program to single_setup_process (as covers)

AlMéeement:
ReferencePath:

PATH

controller_program<=

document<-
document_reference.assigned_document
document_reference=>
applied_document_reference
applied_document_reference.itemdi]->
document_reference _item

document_reference item=single setup _process
single setup_process

5.1.6.2.11 controller _program totool assembly (as r efer ences)

AIM eement:
Reference Path:

214

PATH

controller_program<=

document <-
document_reference.assigned_document
document_reference =>
applied_document_reference
applied_document_reference.items [i]->
document_reference _item
document_reference item=tool_assembly
tool_assembly
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5.1.6.3 Digital_file

AIM dement: document_file

Source: SO 10303-41

Reference Path: document_file =>
[document<-

{ document_representation_type.represented _document
document_representation_type
document_representation_type. name = 'digital’}]
[characterized object]

5.1.6.4 Document_assignment

#1: as document_assignment

AIM dement: applied_document_reference
Source: SO 10303-240
Reference Path: applied_document_reference<=

document_reference

#2: as partial_document_assignment

AIM dement: applied_document_usage constraint_assignment
Source: SO 10303-240
Reference Path: applied_document_usage constraint_assignment <=

document_usage constraint_assignment
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5.1.6.4.1 role

#1: as document_assignment

AIM dement: object_role.name
Source: SO 10303-41
Reference Path: applied_document_reference< =

document_reference
role_sdect=document_reference
role sdlect<-
role_association.item with _role
role_association
role_association.role->
object_role

object_role.name

#2: as partial_document_assignment

AIM dement: document_usage role.name
Source: SO 10303-41
Reference Path: applied_document_usage constraint_assignment <=

document_usage constraint_assignment
document_usage constraint_assignment.role->
document_usage role

document_usage role.name

5.1.6.4.2 document_assignment to document_file (as assigned_document)
#1: as document_assignment

AIM dement: PATH

Reference Path: applied_document_reference<=
document_reference
document_reference.assigned_document->
document=>
document_file

#2: as partial_document_assignment

AIM dement: PATH
Reference Path: applied_document_usage constraint_assignment<=
document_usage constraint_assignment
document_usage constraint_assignment.assigned document_usage->
document_usage constraint
document_usage _constraint.source->
document=>
document_file
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5.1.6.5 Document_file

AIM dement: document_file

Source: SO 10303-41

Reference Path: document_file =>
[document<-

{ document_representation_type.represented _document
document_representation_type
(document_representation_type.name = 'digital’)
(document_representation_type.name = 'physical’)}]
[characterized object]

5.1.6.5.1 document_type

AIM dement: document_type.product_data type
Source: SO 10303-41
Reference Path: document_file<=

document

document.kind->
document_type
document_type.product_data type

5.1.6.5.2 file id
AlIM dement: document.id
Source: 1SO 10303-41
Reference Path: document_file<=
document
document.id

5.1.6.5.3 version id

AIM dement: identification_assignment.assigned id
Source: SO 10303-41
Reference Path: document_file<=

document

identification__assignment_item = document
identification_assignment_item <-
applied_identification assignment.itemgd[i]
applied_identification assignment <=
identification _assignment
{identification _assignment.role ->
identification_role
identification_rolename="version’}
identification_assignment.assigned id
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5.1.6.5.4 document_filetodocument_file properties(asdocument_properties)

AIM dement: PATH
Source: SO 10303-41
Reference Path: document_file <=

characterized object

characterized definition = characterized object
characterized definition <-
property_definition.definition

property_definition

{ property_definition. name = 'document property’}
represented_definition = property_definition
represented_definition <-
property_definition_representation.definition
property definition_representation
property_definition_representation.used representation ->
representation

{ representation. name = 'document format'}

5.1.6.5.5 document_fileto external_file identification (asfile location)

AIM dement: PATH

Source: SO 10303-41

Reference Path: document_file<=
document

external_identification item=document
external_identification item<-
applied_external_identification _assignment.itemg[i]
applied_external_identification _assignment<=
external_identification assignment
{external_identification_assignment<=
identification_assignment}

5.1.6.6 Document_file properties

AIM dement: representation
Source: SO 10303-43

218 ©I1S0O 2004 — All rights reserved



5.1.6.6.1 content_country code

AIM dement: descriptive representation_item.description
Source: SO 10303-45
Reference Path: representation

{ representation.name="document content’}
representation.itemgfi]->
representation_item=>

{ representation_item.name="country code'}
descriptive_representation_item
descriptive_representation_item.description

5.1.6.6.2 content_detail level

AIM dement: descriptive_representation_item.description
Source: SO 10303-45
Reference Path: representation

{ representation.name="document content’}
representation.itemgfi]->
representation_item=>

{ representation_item.name="detail leve’}
descriptive_representation_item
descriptive_representation_item.description

5.1.6.6.3 content_geometry_type

AIM dement: descriptive representation_item.description
Source: ISO 10303-45
Reference Path: representation

{ representation.name="document content’}
representation.itemgfi]->
representation_item=>

{ representation_item.name="geometry type'}
descriptive_representation_item
descriptive_representation_item.description

5.1.6.6.4 content_language code

AIM dement: descriptive_representation_item.description
Source: ISO 10303-45
Reference Path: representation

{ representation.name="document content’}
representation.itemg|i]->
representation_item=>

{ representation_item.name='language code'}
descriptive_representation_item
descriptive_representation_item.description
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5.1.6.6.5 creating_interface

AIM dement: descriptive representation_item.description
Source: SO 10303-45
Reference Path: representation

{ representation.name="document content’}
representation.itemgfi]->

representation_item=>

{ representation_item.name='creating interface'}
descriptive_representation_item
descriptive_representation_item.description

5.1.6.6.6 creating_operating_system

AIM dement: descriptive_representation_item.description
Source: SO 10303-45
Reference Path: representation

{ representation.name="document content’}
representation.itemgfi]->

representation_item=>

{ representation_item.name="creating operating system’}
descriptive_representation_item
descriptive_representation_item.description

5.1.6.6.7 creating_system

AIM dement: descriptive representation_item.description
Source: ISO 10303-45
Reference Path: representation

{ representation.name="document content’}
representation.itemgfi]->
representation_item=>

{ representation_item.name='creating system'}
descriptive_representation_item
descriptive_representation_item.description

5.1.6.6.8 data format

AIM dement: descriptive_representation_item.description
Source: ISO 10303-45
Reference Path: representation

{ representation.name="document content’}
representation.itemg|i]->
representation_item=>
{representation_item.name="data format’}
descriptive_representation_item
descriptive_representation_item.description

220 ©I1S0O 2004 — All rights reserved



5.1.6.6.9 file size

AIM eement:
Source:
Reference Path:

I SO/DI'S 10303-240: 2004(E)

measure_representation_item

SO 10303-41

representation

{ representation.name="document content’}
representation.itemgfi] ->
representation_item =>
{representation_item
representation_item.name = 'file size’}
measure_representation_item

5.1.6.6.10 format_character code

AIM dement:
Source:
Reference Path:

descriptive_representation_item.description

SO 10303-45

representation

{ representation.name="document content’}
representation.itemgfi]->

representation_item=>

{ representation_item.name='format caracter code'}
descriptive_representation_item
descriptive_representation_item.description

5.1.6.6.11 page count

AIM eement:
Source:
Reference Path:

count_measure

SO 10303-41

representation

{ representation.name="document content’}
representation.itemgfi] ->
{representation_item
representation_item.name = 'page count'}
representation_item =>
measure_representation_item
{measure_representation_item <=
measure with_unit
measure with _unit.value_component ->
measure value

measure_value = count_measure
count_measure}

5.1.6.7 Document_file relationship

AIM eement:
Source:

document_rdationship
SO 10303-41
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5.1.6.7.1 previous file

AIM dement: document_file

Source: SO 10303-41

Reference Path: document_rdationship
document_rdationship.rdated document->
document=>
document_file

5.1.6.7.2 succeeding_file

AIM dement: document_file

Source: SO 10303-41

Reference Path: document_rdationship
document_representation.relating_document->
document=>
document_file

5.1.6.8 Drawing

AIM dement: drawing

Source: SO 10303-240

Reference Path: drawing<=
document

5.1.6.8.1 drawing_type

AIM dement: document_type.product_data type
Source: SO 10303-41
Reference Path: drawing<=

document

document.kind->
document_type
document_type.product_data type

5.1.6.8.2 id

AlIM dement: document.id

Source: 1SO 10303-41

Reference Path: drawing<=
document
document.id
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5.1.6.8.3 revision_level

AIM dement:
Source:
Reference Path:

document_usage constraint.subject_eement_value

SO 10303-41

drawing<=

document <-

document_usage_constraint.source

document_usage constraint

{ document_usage constraint.subject_dement="drawing revision level'}
document_usage constraint.subject_eement_value

5.1.6.8.4 drawingto document_file (asdrawing_data file)

AIM eement:

IDENTICAL MAPPING

5.1.6.8.5 drawing to activity (asidentifies)

AIM eement:
Reference Path:

PATH

drawing<=

document <-

document_reference.assigned _document
document_reference =>
applied_document_reference
applied_document_reference.items [i]->
document_reference item= process plan_activity
process plan_activity

5.1.6.9 External_file identification

AIM dement:
Source:
Reference Path:

applied_external_identification_assignment
SO 10303-240
applied_external_identification _assignment<=
external_identification assignment<=
identification_assignment

5.1.6.9.1 external file id

AIM dement:
Source:
Reference Path:

identification_assignment.assigned id

SO 10303-41
applied_external_identification _assignment<=
external_identification assignment<=
identification_assignment
identification_assignment.assigned id
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5.1.6.9.2 external file location

AIM dement: external_ source.source id
Source: SO 10303-41
Reference Path: applied _ external__ identification_ assignment <=

external__identification assignment
{external_identification_ assignment <=
identification_ assignment}
external__identification assignment. source ->
external_source

external_ source.source id

5.1.6.10 External_schema_ definition

AIM dement: externally_defined schema
Source: SO 10303-240
Reference Path: [externally_defined schema<=

externally_defined item
{externally_defined item.source ->
external_source =>

known_source <=

pre defined item

pre defined item.name = 'ISO 10303 part'}]

5.1.6.10.1 external_schema_definitiontodocument_assignment (asr eference -
schema)

AIM dement: PATH

Reference Path: externally_defined schema
externally _defined schema = document_reference item
document_reference item<-
applied_document_reference.itemgd|i]
applied_document_reference
{applied_document_reference<=
document_reference
document_reference.assigned _document->
document
document.description = 'externally defined schema'}

5.1.6.11 Fixture contract

AIM dement: fixture_contract

Source: SO 10303-240

Reference Path: fixture contract<=
contract
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5.1.6.11.1 contract_number

AIM eement:
Source:
Reference Path:

contract.name
SO 10303-41
fixture contract<=
contract
contract.name

5.1.6.11.2 design_order

AIM dement:
Source:
Reference Path:

versioned _action request.id

SO 10303-41

fixture contract

action_request_item=fixture _contract
action_request_item <-

applied_action request_assignment.items [i]
applied_action request_assignment <=
action_request_assignment
action_request_assignment.assigned _action request ->
versioned action request

(versioned_action request.description="design order’)
versioned action request.id

5.1.6.11.3 fabrication_order

AIM dement:
Source:
Reference Path:

versioned action request.id

SO 10303-41

fixture contract<=

action_request_item=fixture _contract
action_request_item <-

applied_action request_assignment.items [i]
applied_action request_assignment <=
action_request_assignment
action_request_assignment.assigned _action request ->
versioned action request

(versioned_action request.description="fabrication order’)
versioned action request.id

5.1.6.11.4 part_number

AIM eement:
Source:
Reference Path:

contract_type.description
SO 10303-41

fixture contract<=
contract

contract.kind->
contract_type
contract_type.description
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5.1.6.12 Hardcopy

AIM dement: document_file

Source: SO 10303-41

Reference Path: document_file =>
[document<-

{ document_representation_type.represented documemnt
document_representation_type
document_representation_type. name = 'physical’}]
[characterized object]

5.1.6.13 Illustration

AIM dement: illustration

Source: 1SO 10303-240

Reference Path: illustration<=
document

5.1.6.13.1 description

AIM dement: document.description

Source: 1SO 10303-41

Reference Path: illustration<=
document

document.description

5.1.6.13.2 id

AlIM dement: document.id

Source: 1SO 10303-41

Reference Path: illustration<=
document
document.id

5.1.6.13.3 illustration to activity (as clarifies)

AIM eement: PATH
Reference Path: illustration<=
document <-

document_reference.assigned _document
document_reference =>
applied_document_reference
applied_document_reference.items [i]->
document_reference item= process plan_activity
process plan_activity
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5.1.6.13.4 illustration to view_reference (asis_owned_by)

AIM eement:
Source:
Reference Path:

PATH

SO 10303-41

illustration

document_usage constraint_item=illustration
document_usage constraint_item<-
applied_document_usage constraint_assignment.itemg[i]
applied_document_usage constraint_assignment
applied_document_usage constraint_assignment<=
document_usage constraint_assignment
document_usage constraint_assignment.assigned document_usage->
document_usage _constraint=>

view_reference

5.1.6.14 Material_specification

AIM eement:
Source:

document
1SO 10303-41

5.1.6.14.1 procurement_data

AIM dement:
Source:
Reference Path:

document_usage constraint.subject_eement_value

SO 10303-41

document<-

document_usage _constraint.source

document_usage constraint

{ document_usage constraint.subject_element=" procurement data’}
document_usage constraint.subject_eement_value

5.1.6.15 NC_function

AIM eement:
Source:
Reference Path:

externally_defined schema

SO 10303-41

externally _defined schema<=
externally_defined item

externally defined item.item id="nc function’
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5.1.6.15.1 nc_function_id

AIM eement:
Source:
Reference Path:

external_source.source id

SO 10303-41

externally _defined schema<=
externally_defined item
externally_defined item.source->
external_source
external_source.description="nc function’
external_source.source id

5.1.6.16 Partial_document_assignment

AIM dement:
Source:
Reference Path:

applied_document_usage constraint_assignment
SO 10303-41

applied_document_usage constraint_assignment<=
document_usage constraint_assignment

5.1.6.16.1 document_portion

AIM eement:
Source:
Reference Path:

document_usage role.description

SO 10303-41

applied_document_usage constraint_assignment<=
document_usage constraint_assignment
document_usage constraint_assignment.role->
document_usage role

document_usage role.description

5.1.6.17 Special_capability

AIM eement:
Source:
Reference Path:

5.1.6.17.1 name

AIM eement:
Source:

228

action_resource_requirement

SO 10303-41

{action _resource_requirement
action_resource_requirement.kind->
action_requirement_type
action_requirement_type.description= ‘ capability}

action_resource_requirement.name
SO 10303-41
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5.1.6.17.2 specification

AIM eement:
Source:
Reference Path:

document

SO 10303-41

action_resource_requirement
document_reference_item=action _resource _requirement
document_reference item <-
applied_document_reference.items[i]
applied_document_reference <=

document_reference
document_reference.assigned_document ->

document

5.1.6.17.3 special _capability to wor kstation (as possessed by)

AIM eement:
Source:
Reference Path:

SO 10303-41

action_resource requirement =>
requirement_for_action_resource
requirement_for_action_resource.resources [i]->
action_resource=>

workstation

5.1.6.18 Special_instruction

AIM eement:
Source:
Reference Path:

descriptive_representation_item

ISO 10303-45

descriptive representation_item<=
representation_item
representation_item.name="special instruction’

5.1.6.18.1 instruction_text

AIM dement:
Source:

descriptive_representation_item.description
SO 10303-41
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5.1.6.18.2 instruction_type

AIM dement: description_attribute.attribute value
Source: SO 10303-41
Reference Path: descriptive_representation_item<=

representation_items<-
representation.itemgfi]

representation

description_attribute sdect=representation
description_attribute sdect<-
description_attribute.described item
description_attribute
description_attribute.attribute value

5.1.6.19 Specification

AIM dement: process plan_specification

Source: SO 10303-240

Reference Path: process plan_specification<=
document

5.1.6.19.1 description

AIM dement: document.description

Source: SO 10303-41

Reference Path: process plan_specification<=
document

document.description

5.1.6.19.2 number _id

AlIM dement: document.id

Source: 1SO 10303-41

Reference Path: process plan_specification<=
document
document.id

5.1.6.19.3 revision

AIM dement: document_usage constraint.subject_eement_value
Source: SO 10303-41
Reference Path: process plan_specification<=

document<-

document_usage_constraint.source

document_usage constraint

{ document_usage constraint.subject_dement="revision’}
document_usage constraint.subject_eement_value
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5.1.6.19.4 subclass

AIM dement: document_usage constraint.subject_eement_value
Source: SO 10303-41
Reference Path: process plan_specification<=

document<-

document_usage_constraint.source

document_usage constraint

{ document_usage constraint.subject_dement="subclass'}
document_usage constraint.subject_eement_value

5.1.6.19.5 title

AIM dement: document.name

Source: SO 10303-41

Reference Path: process plan_specification<=

document
document.name

5.1.6.19.6 specification to document_assignment (as specification_document)

AIM dement: PATH
Reference Path: process plan_specification<=
document<-

document_reference.assigned_document
document_reference=>
applied_document_reference

5.1.6.20 Supplemental document

AIM dement: process plan_specification

Source: SO 10303-41

Reference Path: process plan_specification<=
document

document.kind->
document_type
document_type.product_data type="supplemental document’

5.1.6.21 Tool contract

AIM dement: tool _contract

Source: SO 10303-240

Reference Path: tool_contract<=
contract

©I1S0O 2004 — All rights reserved 231



I SO/DI'S 10303-240: 2004(E)

5.1.6.21.1 contract_number

AIM dement: contract.name

Source; SO 10303-41

Reference Path: tool_contract<=
contract
contract.name

5.1.6.21.2 design_order

AIM dement: versioned _action request.id
Source: SO 10303-41
Reference Path: tool_contract

action_request_item~tool_contract
action_request_item <-

applied_action request_assignment.items [i]
applied_action request_assignment <=
action_request_assignment
action_request_assignment.assigned _action request ->
versioned action request

(versioned_action request.description="design order’)
versioned action request.id

5.1.6.21.3 fabrication_order

AIM dement: versioned action request.id
Source: SO 10303-41
Reference Path: tool_contract

action_request_item~tool_contract

action_request_item <-

applied_action request_assignment.items [i]
applied_action request_assignment <=
action_request_assignment
action_request_assignment.assigned _action request ->
versioned action request

(versioned_action request.description="fabrication order’)
versioned action request.id

5.1.6.21.4 part_number

AIM dement: contract_type.description

Source: SO 10303-41

Reference Path: tool_contract<=
contract
contract.contract_type->
contract_type

contract_type.description

232 ©I1S0O 2004 — All rights reserved



I SO/DI'S 10303-240: 2004(E)

5.1.6.21.5 tool _contract to specification (as contract_document)

AIM dement: PATH
Reference Path: tool_contract<=
contract<-

contract_assignment.assigned_contract
contract_assignment=>
applied_contract_assignment
applied_contract_assignment.items [i]->
contract_item

contract_item = document

document=>

{ document.description="tool contract document’}
process plan_specification

5.1.6.22 Tool data

AIM dement: tool_data

Source: SO 10303-240

Reference Path: tool_data<=
resource_property

5.1.6.22.1 tool position

AIM dement: descriptive_representation_item.description
Source: SO 10303-41
Reference Path: tool_data<=

resource_property <-
resource_property_representation.property
resource_property_representation

{resource _property representation.name="tool_position'}
resource_property_representation.representation ->
representation ->

representation_item.items [i]

representation_item =>

descriptive_representation_item
descriptive_representation_item.description
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5.1.6.22.2 tool _datatotool _magazine turret_carousel ( as configures)

AIM eement:
Source:
Reference Path:

PATH

SO 10303-240

tool_data<=

resource_property
resource_property.resource ->

characterized resource definition

characterized resource definition=action_resource requirement
action_resource requirement=>
requirement_for_action_resource
requirement_for_action_resource.resourceg|i]->
action_resource=>

tool_magazine turret_carousd

5.1.6.22.3 tool _data to specification (asinstruction_document)

AIM eement:
Source:
Reference Path:

PATH

SO 10303-41

tool_data

document_reference item=tool_data
document_reference item <-
applied_document_reference.items[i]
applied_document_reference <=
document_reference
document_reference.assigned _document ->
document=>

process plan_specification

5.1.6.23 View reference

AIM eement:
Source:
Reference Path:

5.1.6.23.1 sheet

AIM dement:
Source:
Reference Path:

234

view_reference

SO 10303-240
view_reference<=
document_usage constraint

document_usage constraint.subject_eement_value
SO 10303-41

view_reference<=

document_usage constraint

{ document_usage constraint.subject_dement="sheet’}
document_usage constraint.subject_eement_value
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5.1.6.23.2 view

AIM dement: document_usage constraint.subject_eement_value
Source: SO 10303-41

Reference Path: view_reference<=

document_usage constraint
{ document_usage constraint.subject_dement="view'}
document_usage constraint.subject_eement_value

5.1.6.23.3 zone

AIM dement: document_usage constraint.subject_eement_value
Source: SO 10303-41
Reference Path: view_reference<=

document_usage constraint
{ document_usage constraint.subject_eement="zone'}
document_usage constraint.subject_eement_value

5.1.6.23.4 view_referenceto activity (asidentifies)

AIM dement: PATH
Source: SO 10303-41
Reference Path: view_reference<=

document_usage constraint

document_usage _constraint.source->

document <-
document_reference.assigned_document
document_reference=>
applied_document_reference
applied_document_reference.items [i]->
document_reference _item

document_reference item=process _plan_activity
process plan_activity

5.1.6.23.5 view_reference to drawing(as owned_by)

AIM dement: PATH
Source: SO 10303-41
Reference Path: view_reference<=

document_usage constraint
document_usage _constraint.source->
document=>

drawing
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5.1.6.24 Workingstep

AIM eement:
Source:
Reference Path:

externally_defined schema

SO 10303-240

externally _defined schema<=
externally_defined item

externally _defined item.item id="workingstep’

5.1.6.24.1 workingstep id

AIM eement:
Source:
Reference Path:

external_source.source id

SO 10303-41

externally _defined schema<=
externally_defined item
externally_defined _item.source->
external_source

external _source.description="workingstep’
external_source.source id

5.1.7 measurement_limitations UoF

5.1.7.1 Angular_dimension_tolerance

AIM eement:
Source:

angular_location
SO 10303-47

5.1.7.1.1 major_angle

AIM dement:
Source:

angular_location.angle_sdlection
SO 10303-47

5.1.7.1.2 mirror_origin

#1: Theorigin dement is not mirrored.

AIM eement:
Source:
Reference Path:

236

(shape_aspect)

SO 10303-41

angular_location <=

dimensional_location <=

shape _aspect_relationship

shape aspect_relationship.relating_shape aspect ->
(shape_aspect)
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#2: Theorigin dement is mirrored.

AIM dement: (shape _aspect_rdationship)
Source: SO 10303-41
Reference Path: angular_location <=

dimensional_location <=

shape _aspect_relationship

shape aspect_reationship.relating_shape aspect ->
(shape_aspect <-

shape aspect_reationship.relating_shape aspect

shape _aspect_relationship

{ shape aspect_rdationship

shape _aspect_redationship.name = 'mirroring relationship'})

5.1.7.1.3 mirror_termination

#1: Thetermination eement is not mirrored.

AIM dement: (shape_aspect)
Source: SO 10303-41
Reference Path: angular_location <=

dimensional_location <=

shape _aspect_relationship

shape aspect_relationship.related_shape aspect ->
(shape_aspect)

#2: Thetermination dement is mirrored.

AIM dement: (shape _aspect_rdationship)
Source: SO 10303-41
Reference Path: angular_location <=

dimensional_location <=

shape_aspect_rdationship

shape _aspect_reationship.related_shape aspect ->
(shape_aspect <-

shape aspect_reationship.relating_shape aspect

shape _aspect_reationship

{ shape aspect_rdationship

shape aspect_redationship.name = 'mirroring relationship'})

5.1.7.2 Angular_size dimension_tolerance

AIM dement: angular_size
Source: SO 10303-47
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5.1.7.2.1 full_or_half

AIM eement:
Source:
Reference Path:

representation_item.name

SO 10303-43

angular_size<=

dimensional_size

dimensional_characteristic = dimensional_size
dimensional_characteristic <-
dimensional_characteristic_representation.dimension
dimensional_characteristic_representation
dimensional_characteristic_representation.representation ->
shape dimension_representation <=

shape representation <=

representation

representation.itemgfi] ->

representation_item

representation_item.name

{ (representation_item.name = 'full angle)
(representation _item.name = 'half angle)}

5.1.7.2.2 major_angle

AIM eement:
Source:

angular_sizeangle sdection
SO 10303-47

5.1.7.3 Curved_dimension_tolerance

AIM dement:
Source:
Reference Path:

dimensional_size

SO 10303-47

{dimensional_size
dimensional_size.name = 'curve length’}

5.1.7.4 Diameter _dimension_tolerance

AIM dement:
Source:
Reference Path:

dimensional_size

SO 10303-47

{dimensional_size
dimensional_size.name = 'diameter'}

5.1.7.5 Dimensional_tolerance

AIM eement:
Source:

238

shape dimension_representation
SO 10303-47
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5.1.7.5.1 dimension_description

AIM eement:

Source:

Reference Path:

(dimensional_size.name)

(shape _aspect_rdationship.description)

SO 10303-47

SO 10303-41

shape dimension_representation <-
dimensional_characteristic_representation.representation
dimensional_characteristic_representation
dimensional_characteristic_representation.dimension ->
dimensional_characteristic

(dimensional_characteristic = dimensional_size
dimensional_size

dimensional_size.name)

(dimensional_characteristic = dimensional_location
dimensional_location <=

shape aspect_relationship

shape aspect_reationship.description)

5.1.7.5.2 dimension_value

AlIM eement:
Source:
Reference Path:

measure_representation_item

ISO 10303-45

shape dimension_representation <=
shape representation <=
representation
representation.itemgfi] ->
representation_item =>
measure_representation_item

5.1.7.5.3 significant_digits

AIM eement:
Source:

Reference Path:

precision _qualifier.precision value
SO 10303-45

shape dimension_representation <=
shape representation <=
representation
representation.itemgfi] ->

{ representation_item =>
measure_representation_item}
representation_item =>

qualified representation_item
qualified representation_item.qualifierdi] ->
value qualifier

value qualifier = precision_qualifier
precision_qualifier

precision _qualifier.precision value
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5.1.7.5.4 unit_of measure

AIM dement: unit

Source: SO 10303-41

Reference Path: shape dimension_representation <=
shape representation <=
representation

representation.itemgfi] ->
representation_item =>
measure_representation _item <=
measure with_unit
measure_with_unit.unit_component ->
unit

5.1.7.5.5 dimensional_toleranceto tolerance value (aslimit)

AIM dement: PATH

Reference Path: shape _dimension_representation <-
dimensional_characteristic_representation.representation
dimensional_characteristic_representation

5.1.7.6 Distance along_curve_tolerance

AIM dement: dimensional_location with path
Source: SO 10303-47

5.1.7.6.1 with_curve direction

AIM dement: dimensional_location with path.path
Source: SO 10303-47

5.1.7.6.2 distance_along_curve - tolerance to shape aspect (as path)

AIM dement: PATH

Reference Path: dimensional_location with path
dimensional_location with path.path ->
shape _aspect

5.1.7.7 Geometric_tolerance

AIM dement: aic_geometric_tolerances
Source: SO 10303-519
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5.1.7.7.1 geometric_toleranceto shape aspect (as applied_shape)

AIM dement: PATH

Reference Path: geometric_tolerance
geometric_tolerance.toleranced shape aspect ->
shape _aspect

5.1.7.8 Limits and_fits

AIM dement: limits_and fits
Source: SO 10303-47

5.1.7.8.1 deviation

AIM dement: limits_and fits.form variance
Source: SO 10303-47

5.1.7.8.2 fitting_type

AIM dement: limits_and fits.zone variance
Source: SO 10303-47

5.1.7.8.3 grade

AIM dement: limits_and fits.grade
Source: SO 10303-47

5.1.7.9 Location_tolerance

AIM dement: dimensional_location
Source: SO 10303-47
Rule 5236

5.1.7.9.1 location_tolerance to shape _aspect (as origin_shape)

AIM dement: PATH

Reference Path: dimensional_location <=
shape _aspect_relationship
shape aspect_relationship.relating_shape aspect ->
shape_aspect
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5.1.7.9.2 location_tolerance to shape aspect (astermination_shape)
AIM dement: PATH
Reference Path: dimensional_location <=
shape _aspect_relationship
shape aspect_relationship.related_shape aspect ->
shape_aspect
5.1.7.10 Location_dimension_tolerance

#1: if directed = true

AIM dement: (directed_dimensional_location)
Source: SO 10303-224

Rule 5236

Reference Path: #1: directed dimensional_location <=

dimensional_location

#2: if directed = false

AIM dement: (dimensional_location)
Source: SO 10303-47

Rule 5236

Reference Path: dimensional_location

5.1.7.10.1 directed

AIM dement: IDENTICAL MAPPING
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5.1.7.10.2 location_dimension_tolerance to orientation (as plane and -
direction)

#1: if directed = true

AIM dement: PATH
Rule 5236
Reference Path: (directed_dimensional_location <=

dimensional _location <=)

shape _aspect_relationship

shape_definition = shape aspect relationship
shape _definition

characterized definition = shape _definition
characterized definition <-
property_definition.definition
property_definition

represented_definition = property_definition
represented _definition <-
property_definition_representation.definition
property_definition_representation

property definition_representation.used representation ->
representation

representation.itemgfi] ->
{representation_item
representation_item.name = 'orientation’}
representation_item =>
geometric_representation_item =>

placement
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#2: if directed = false

AIM dement: PATH
Rule 5236
Reference Path: (dimensional_location <=)

shape _aspect_relationship

shape_definition = shape _aspect _relationship
shape _definition

characterized definition = shape definition
characterized definition <-
property_definition.definition
property_definition

represented_definition = property_definition
represented _definition <-

property definition_representation.definition
property_definition_representation
property_definition_representation.used representation ->
representation

representation.itemgfi] ->
{representation_item
representation_item.name = 'orientation’}
representation_item =>
geometric_representation_item =>

placement

5.1.7.11 Machining_tolerance

AIM dement: machining_tolerance

Source: SO 10303-240

Reference Path: machining_tolerance<=
action_property

5.1.7.11.1 inside tolerance

AIM dement: length_measure with_unit
Source: SO 10303-41
Reference Path: machining_tolerance<=

action_property <-

action_property _representation.property
action_property _representation

action_property _representation.representation ->
representation

representation.items [i]->

representation_item =>
{representation_item.name='inside_tolerance’}
measure_representation _item <=

measure with_unit =>

length_measure with_unit
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5.1.7.11.2 outside tolerance

AIM eement:
Source:
Reference Path:

length_measure with_unit

SO 10303-41

machining_tolerance<=

action_property <-

action_property _representation.property
action_property _representation

action_property _representation.representation ->
representation

representation.items [i]->

representation_item =>

{ representation_item.name="outside_tolerance}
measure_representation _item <=

measure with_unit =>

length_measure with_unit

5.1.7.11.3 total tolerance

AIM eement:
Source:
Reference Path:

length_measure with_unit

SO 10303-41

machining_tolerance<=

action_property <-

action_property _representation.property
action_property _representation

action_property _representation.representation ->
representation

representation.items [i]->
representation_item =>

{ representation_item.name="total_tolerance?}
measure_representation _item <=

measure with_unit =>

length_measure with_unit

5.1.7.12 Plus minus value

#1: if theplus minus valueis sdected for tolerance value

AIM eement:
Source:

(tolerance value)
SO 10303-47

#2: if theplus_minus_valueis sdected for numeric_parameter

AlIM eement:
Source:

(qualified representation_item)
ISO 10303-45
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5.1.7.12.1 lower_limit

#1: if theplus minus valueis sdected for tolerance value

AIM dement:
Source:

#1: (tolerance valuelower_bound)
SO 10303-47

#2: if theplus_minus_valueis sdected for numeric_parameter

AIM dement:
Source:
Reference Path:

(standard_uncertainty.uncertainty _value)
SO 10303-45
{qualified_representation_item <=
representation_item}
qualified representation_item
qualified representation_item.qualifierdi] ->
value qualifier
value qualifier = uncertainty_qualifier
uncertainty _qualifier.measure_name='lower limit'
uncertainty _qualifier =>
standard_uncertainty
standard_uncertainty.uncertainty value

5.1.7.12.2 significant_digits

#1: if theplus minus valueis sdected for tolerance value

AIM eement:
Source:
Reference Path:

precision _qualifier.precision value
SO 10303-45

(tolerance value

[tolerance value.upper_bound ->]
[tolerance valuelower bound ->]
measure with_unit <-
measure_qualification.qualifiers[i] ->)
value qualifier
value qualifier = precision_qualifier
precision _qualifier

precision _qualifier.precision value

#2: if theplus_minus_valueis sdected for numeric_parameter

AIM eement:
Source:
Reference Path:

246

precision _qualifier.precision value

SO 10303-45
(qualified_representation_item

qualified representation_item.qualifierd[i] ->)
value qualifier

value qualifier = precision_qualifier
precision_qualifier

precision _qualifier.precision value
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5.1.7.12.3 upper_limit
#1: if theplus minus valueis sdected for tolerance value

AIM dement: (tolerance_value.upper_bound)
Source: SO 10303-47

#2: if theplus_minus_valueis sdected for numeric_parameter

AIM dement: (standard_uncertainty.uncertainty value)
Source: SO 10303-45
Reference Path: {qualified_representation_item <=

representation_item}

qualified representation_item

qualified representation_item.qualifierdi] ->

value qualifier

value qualifier = uncertainty_qualifier

{uncertainty qualifier.measure_name="upper limit'}
uncertainty _qualifier =>

standard_uncertainty
standard_uncertainty.uncertainty value

5.1.7.13 Radial_dimension_tolerance

AIM dement: dimensional_size
Source: SO 10303-47
Reference Path: {dimensional_size

dimensional_size.name = 'radius’}
5.1.7.14 Size tolerance

AIM dement: dimensional_size
Source: SO 10303-47

5.1.7.14.1 size toleranceto shape aspect (as applied_shape)

AIM dement: PATH

Reference Path: dimensional_size
dimensional_size.applies to ->
shape _aspect

5.1.7.15 Tolerance limit

AIM dement: type qualifier
Source: ISO 10303-45

©I1S0O 2004 — All rights reserved 247



| SO/DI S 10303-240: 2004(E)
5.1.7.15.1 limit_qualifier

AIM dement: type _qualifier.name
Source: SO 10303-45

5.1.7.16 Tolerance range

AIM dement: shape dimension_representation
Source: SO 10303-47

5.1.7.16.1 lower_range

AIM dement: measure_representation_item

Source: SO 10303-45

Reference Path: shape dimension_representation <=
shape_representation<=
representation

representation.itemgfi] ->

{ representation_item
representation_item.name = 'lower range’}
representation_item =>
measure_representation_item

5.1.7.16.2 significant_digits

AIM dement: precision _qualifier.precision value

Source: SO 10303-45

Reference Path: shape _dimension_representation <==
shape_representation<=
representation

representation.itemgfi] ->
representation_item =>
measure_representation _item <=
measure with_unit <-
measure_qualification.qualified_measure
measure_qualification
measure_qualification.qualifierd[i] ->
value qualifier = precision_qualifier
precision_qualifier

precision _qualifier.precision value

248 ©I1S0O 2004 — All rights reserved



I SO/DI'S 10303-240: 2004(E)

5.1.7.16.3 upper_range

AIM eement:
Source:
Reference Path:

measure_representation_item

SO 10303-45

shape dimension_representation <=
representation

representation.itemgfi] ->

{ representation_item
representation_item.name = 'upper range'}
representation_item =>
measure_representation_item

5.1.7.17 Tolerance value

AIM dement:
Source:

dimensional_characteristic_representation
SO 10303-47

5.1.7.17.1 envelope

AIM eement:
Source:
Reference Path:

representation.name

SO 10303-43

dimensional_characteristic_representation
dimensional_characteristic_representation.representation ->
shape dimension_representation <=

shape representation <=

representation

representation.name

{ representation.name = 'enve ope tolerance’}

5.1.7.17.2 tolerance valueto limits _and fits (asdefined_value)

AIM eement:
Reference Path:

PATH

dimensional_characteristic_representation
dimensional_characteristic_representation.dimension ->
dimensional_characteristic <-
plus_minus_tolerance.toleranced dimension
plus_minus_tolerance

plus_minus_tolerance.range ->
tolerance_method_definition

tolerance_method definition = limits_and fits
limits_and fits
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5.1.7.17.3 tolerance valueto plus minus value (as defined_value)

AIM eement:
Reference Path:

PATH

dimensional_characteristic_representation
dimensional_characteristic_representation.dimension ->
dimensional_characteristic <-
plus_minus_tolerance.toleranced dimension
plus_minus_tolerance

plus_minus_tolerance.range ->
tolerance_method_definition
tolerance_method_definition = tolerance value
tolerance value

5.1.7.17.4 tolerance valuetotolerance limit (as defined value)

AIM eement:
Reference Path:

PATH
dimensional_characteristic_representation
dimensional_characteristic_representation.representation ->
shape dimension_representation <=

shape representation <=

representation

representation.itemgfi] ->

{ representation_item =>
measure_representation_item}
representation_item =>

qualified representation_item

qualified representation_item.qualifierdi] ->
value qualifier

value qualifier = type qualifier

type qualifier

5.1.7.17.5 tolerance valuetotolerance range (as defined_value)

AIM eement:
Reference Path:
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PATH

dimensional_characteristic_representation
dimensional_characteristic_representation.representation ->
shape dimension_representation
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5.1.8 part_model UoF

5.1.8.1 Manufactured _assembly

AIM eement:
Source:
Reference Path:

product_definition _formation

SO 10303-41

product_definition_formation<-
product_definition.formation

product_definition

product_definition.frame of_reference->
product_definition_context<=
application_context_dement
{application_context_element.name="assembly definition'}

5.1.8.2 Manufactured_assembly relationship

AIM eement:
Source:

next_assembly usage occurrence
SO 10303-44

5.1.8.2.1 manufactured _assembly_relationship tomanufactured_assembly (as

assembly)

AIM eement:
Reference Path:

PATH

next_assembly usage occurrence<=

assembly _component_usage<=

product_definition usage<=

product_definition_reationship

product_definition reationship.rdating_product_definition->
product_definition

product_definition.formation->

product_definition _formation

5.1.8.2.2 manufactured_assembly relationshiptopart_version (ascomponent)

AIM eement:
Reference Path:

PATH

next_assembly usage occurrence<=

assembly _component_usage<=

product_definition usage<=

product_definition_reationship

product_definition rdationship.rdated product_definition->
product_definition

product_definition.formation->

product_definition _formation
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5.1.8.2.3 manufactured_assembly relationship to part placement

orientation)

AIM eement:
Reference Path:

PATH
next_assembly usage occurrence<=
assembly_component_usage<=
product_definition usage<=
product_definiton relationship
characterized product_definition = product_definition_relationship
characterized definition = characterized product_definition
characterized definition <-
property_definition.definition
property_definition
{ property_definition =>
product_definition _shape}
property_definition
represented_definition = property_definition
represented _definition <-
property definition_representation.definition
property_definition_representation
{ property_definition representation =>
shape definition representation}
property definition_representation.used representation ->
representation <-
{ representation =>
shape representation}
representation_map.mapped_representation
representation_map <-
mapped_item.mapping_source->
mapped_item

5.1.8.3 Mating_definition

AIM eement:
Source:
Reference Path:

product_definition

SO 10303-41

product_definition

product_definition.frame of_reference->
product_definition_context<=
application_context_dement
application_context_dement.name="mating definition’

5.1.8.3.1 mating_type

AIM eement:
Source:

252

product_definition.name
SO 10303-41

(as
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5.1.8.3.2 mating_definition tomanufactured_assembly (asapplied_assembly)

AIM eement:
Reference Path:

PATH

product_definition
product_definition.formation->
product_definition _formation
{product_definition_formation<-
product_definition.formation
product_definition
product_definition.frame of_reference->
product_definition _context<=
application_context_dement
application_context_dement.name='assembly definition’}

5.1.8.3.3 mating_definition to shape aspect (as mating_ shape)

AIM eement:
Reference Path:

PATH

product_definition

characterized product_definition = product_definition
characterized product_definition

characterized definition = characterized product_definition
characterized definition <-
property_definition.definition

property definition =>

product_definition shape <-

shape aspect.of shape

shape _aspect

5.1.8.3.4 mating_definition to single _piece part (as mating_solution)

AIM eement:
Reference Path:

PATH

product_definition<-

product_definition reationship.reating_product_definition
product_definition_reationship
product_definition_relationship.name="mating solution'
product_definition reationship.rdated product_definition->
product_definition

5.1.8.4 Mating_definiton_relationship

AIM eement:
Source:
Reference Path:

product_definiton_relationship

SO 10303-41

product_definiton relationship
product_definiton_relationship.name="mating material’'
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5.1.8.4.1 mating_definition_relationship to mating_definition (as mating_-

part_definition)

AIM eement:
Reference Path:

PATH

product_definiton relationship

product_definiton relationship.reating_product_definition->
product_definition

(product_definition

product_definition.frame of_reference->
product_definition_context<=

application_context_dement
application_context_dement.name="mating definition’)

5.1.8.4.2 mating_definition_relationship to part_placement (as orientation)

AIM eement:
Reference Path:

PATH

product_definiton relationship

characterized product_definition = product_definition_relationship
characterized definition = characterized product_definition
characterized definition <-

property_definition.definition

property_definition

{ property_definition =>

product_definition _shape}

property_definition

represented_definition = property_definition

represented _definition <-
property_definition_representation.definition
property_definition_representation

{ property_definition representation =>

shape definition_representation}

property definition_representation.used representation ->
representation <-

{ representation =>

shape representation}
representation_map.mapped_representation
representation_map <-

mapped_item.mapping_source->

mapped_item

5.1.8.4.3 mating_definition_relationship tosingle piece part (asmated part)

AIM eement:
Reference Path:
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PATH

product_definiton relationship

product_definiton relationship.related product_definition->
product_definition
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5.1.8.5 Mating_relationship

AIM dement: product_definiton_relationship
Source: SO 10303-41
Reference Path: product_definiton relationship

product_definiton_relationship.name="mating membership'

5.1.8.5.1 mating_relationship to single piece part (as predecessor)

AIM dement: product_definition
Source: SO 10303-41
Reference Path: product_definiton relationship

product_definiton relationship.related product_definition->
product_definition

5.1.8.5.2 mating_relationship to single piece part (as successor)

AIM dement: product_definition
Source: SO 10303-41
Reference Path: product_definiton relationship

product_definiton relationship.reating_product_definition->
product_definition

5.1.8.6 Part_version

AIM dement: product_definition _formation
Source: SO 10303-41

5.1.8.6.1 effectivity

AIM dement: effectivity
Source: SO 10303-41
Reference Path: product_definition _formation

effectivity_item=product_definition_formation<-
applied_effectivity assignment.itemg]i]
applied_effectivity assignment<=
effectivity_assignment

effectivity _assignment.assigned_effectivity->
effectivity
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5.1.8.6.2 nomenclature

AIM dement: product.name

Source: SO 10303-41

Reference Path: product_definition_formation
product_definition_formation.of product ->
product
product.name

5.1.8.6.3 part_number

AIM dement: product.id

Source: SO 10303-41

Reference Path: product_definition _formation
product_definition _formation.of product ->
product
product.id

5.1.8.6.4 revision_level

AIM dement: product_definition formation.id
Source: SO 10303-41
Reference Path: product_definition _formation

product_definition formation.id

5.1.8.6.5 part_version to alternate process plan (as alternate plan)

AIM dement: PATH

Reference Path: product_definition formation <-
product_definition.formation
product_definition
characterized product_definition = product_definition
characterized product_definition <-
process product_association.defined product
process product_association
process_product_association.process ->
product_definition process =>
process plan version
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5.1.8.6.6 part_version to drawing (as documented by)

AIM dement: PATH

Reference Path: product_definition _formation
document_reference_item=product_definition_formation
document_reference item<-
applied_document_reference.items[i]
applied_document_reference<=
document_reference
document_reference.assigned _document->
document =>
drawing

5.1.8.6.7 part_version to process plan_version (asfabrication_defined_by)

AIM dement: PATH

Reference Path: product_definition formation <-
product_definition.formation
product_definition
characterized product_definition = product_definition
characterized product_definition <-
process product_association.defined product
process product_association
process_product_association.process ->
product_definition process =>
process plan version

5.1.8.6.8 part_version to part_shape (as physical_form)

AIM dement: PATH

Reference Path: product_definition formation <-
product_definition.formation
product_definition
characterized product_definition = product_definition
characterized product_definition
characterized definition = characterized product_definition
characterized definition <-
property_definition.definition
property definition =>
product_definition _shape
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5.1.8.6.9 part_version to property (as property characteristics)

AIM eement:
Reference Path:

PATH

product_definition formation <-
product_definition.formation

product_definition

characterized product_definition = product_definition
characterized product_definition

characterized definition = characterized product_definition
characterized definition <-

property_definition.definition

property_definition

5.1.8.7 Single piece part

AIM eement:
Source:
Reference Path:

product_definition _formation

SO 10303-41

product_definition_formation<-
product_definition.formation

product_definition

product_definition.frame of_reference->
product_definition_context<=
application_context_dement
application_context_dement.name="part definition’

5.1.8.7.1 single piece part to material (as material_definition)

AIM eement:
Rules:
Reference Path:
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PATH

5.2.35

product_definition formation <-
product_definition.formation

product_definition <-
product_definition_reationship.rdating_product_definition
{product_definition_reationship =>

product_definition usage =>

make from usage option}

product_definition_reationship

product_definition reationship.related product_definition ->
product_definition

{ product_definition

characterized product_definition = product_definition
characterized product_definition

characterized definition = characterized product_definition
characterized definition <-
material_designation.definitiond]i]

meaterial_designation}
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5.1.8.7.2 single piece parttomaterial_property (asproperties of final part)

AIM dement: PATH

Reference Path: product_definition formation <-
product_definition.formation
product_definition
characterized product_definition = product_definition
characterized product_definition
characterized definition = characterized product_definition
characterized definition <-
property_definition.definition
property_definition=>
material_property
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5.1.8.7.3 single piece part to alternate material (as alternate material -
definition)

AIM dement: PATH
Rules: 5235
Reference Path: product_definition formation <-

product_definition.formation

product_definition <-

product_definition reationship.rdating_product_definition
{product_definition_reationship =>

product_definition usage =>

make from usage option}

product_definition_reationship

product_definition rdationship.related product_definition ->
product_definition

{[product_definition

characterized product_definition = product_definition
characterized product_definition

characterized definition = characterized product_definition
characterized definition <-
material_designation.definitiond]i]

material_designation]

[product_definition <-

product_definition reationship.rdated product_definition
{product_definition_reationship =>

product_definition usage =>

make from usage option}

product_definition_reationship

product_definition rdationship.reating_product_definition ->
product_definition

characterized product_definition = product_definition
characterized_product_definition

characterized _definition = characterized_product_definition
characterized definition <-
material_designation.definitiond]i]

material_designation]}

5.1.9 process activities UoF

5.1.9.1 Activity

AIM dement: process plan_activity

Source: SO 10303-240

Reference Path: process plan_activity<=
action_method

260 ©I1S0O 2004 — All rights reserved



I SO/DI'S 10303-240: 2004(E)

5.1.9.1.1 activity_number

AIM eement:
Source:
Reference Path:

count_measure

SO 10303-41

process plan_activity<=

action_method

action_method=characterized action_definition
characterized action definition <-
action_property.definition

action_property <-

action_property _representation.property
action_property _representation

action_property _representation.representation ->
representation

representation.items [i]->

representation_item =>

{ representation_item.name =’ activity humber’}
measure_representation _item <=

measure with_unit

measure with unit.value_component->
measure value
measure_value=count_merasure
count_measure

5.1.9.1.2 description

AIM eement:
Source:
Reference Path:

action_method.description
SO 10303-41

process plan_activity<=
action_method
action_method.description

5.1.9.1.3 frequency

AIM eement:
Source:
Reference Path:

action_resource.description

SO 10303-41

process plan_activity<=
action_method
supported_item=action_method
supported_item <-
action_resource.usagdli]
action_resource

{action _resource.name='frequency’'}
action_resource.description
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5.1.9.1.4 name

AIM dement:
Source:
Reference Path:

action_method.name
SO 10303-41

process plan_activity<=
action_method
action_method.name

5.1.9.1.5 organization_id

AIM eement:
Source:
Reference Path:

organization.id

SO 10303-41

process plan_activity

organization_item=process plan_activity
organization_item <-

applied_organization assignment.items [i]
applied_organization assignment <=
organization_assignment
{organization_assignment.role->

organization role
organization_role.name="activity organization id'}
organization_assignment.assigned organization ->
organization

organization.id

5.1.9.1.6 activity to special_instruction (as activity _infor mation)

AIM eement:
Reference Path:
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PATH

process plan_activity<=

action_method

action_method=characterized action_definition
characterized action definition <-
action_property.definition

action_property <-

action_property _representation.property
action_property _representation

action_property _representation.representation ->
representation

representation.items [i]->

representation_item =>
descriptive_representation_item
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5.1.9.1.7 activity to supplemental _document (as constrained_by)

AIM eement:
Reference Path:

PATH

process plan_activity<=

action_method=>
action_method with associated documents

action_method with associated documents.documents]i]->
document=>

process plan_specification

document.kind->

document_type

document_type.product_data type="supplemental document’

5.1.9.1.8 activity to performance rate (as duration)

AIM eement:
Reference Path:

PATH

process plan_activity<=

action_method

action_method=characterized action_definition
characterized action definition <-
action_property.definition

action_property=>

(allowed time)

(production _rate)

5.1.9.1.9 activity to drawing (as graphics_representation)

AIM eement:
Reference Path:

PATH

process plan_activity<=

action_method=>

action_method with associated documents
action_method with associated documents.documents]i]->
document=>

drawing

5.1.9.1.10 activity toillustration (as graphics representation)

AIM eement:
Reference Path:

PATH

process plan_activity<=

action_method=>

action_method with associated documents
action_method with associated documents.documents]i]->
document=>

illustration
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5.1.9.1.11 activity toview_reference (as graphics_representation)

AIM dement: PATH
Reference Path: process plan_activity<=
action_method=>
action_method with associated documents
action_method with associated documents.documents]i]->
document
document <-
document_usage _constraint.source
document_usage constraint=>
view_reference

5.1.9.1.12 activity to material (asreferences)

AIM dement: PATH

Reference Path: process plan_activity<=
action_method <-
action.chosen_method
action =>

product_definition process <-

process_product_association.process

process product_association
{process_product_association.description="process plan activity material’}
process product_association.defined product->

characterized product_definition

characterized product_definition=product_definition

product_definition

5.1.9.1.13 activity to generic_manufacturing_resour ce (as resour ces)

AIM dement: PATH
Reference Path: process plan_activity<=
action_method

supported_item=action_method
supported_item <-
action_resource.usage
action_resource=>
generic_manufacturing_resource

5.1.9.2 Allowed time

AIM dement: allowed time

Source: SO 10303-240

Reference Path: allowed time<=
action_property
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5.1.9.2.1 allowance factor

AIM eement:
Source:
Reference Path:

time_measure with_unit

SO 10303-41

allowed time<=

action_property <-

action_property _representation.property
action_property _representation

action_property _representation.representation ->
representation

representation.items [i] ->

representation_item =>

{ representation_item.name =" allowance factor’}
measure_representation _item <=

measure with_unit =>

time_measure with_unit

5.1.9.2.2 standard_time

AIM eement:
Source:
Reference Path:

time_measure with_unit

SO 10303-41

allowed time<=

action_property <-

action_property _representation.property
action_property _representation

action_property _representation.representation ->
representation

representation.items [i] ->
representation_item =>

{ representation_item.name =" standard_time'}
measure_representation _item <=

measure with_unit =>

time_measure with_unit

5.1.9.2.3 allowed_type

AIM eement:
Source:
Reference Path:

descriptive_representation_item

SO 10303-41

allowed time<=

action_property<-
action_property_reationship.property
action_property_reationship
action_property _relationship.representation->
representation

representation.itemg|i]->
representation_item=>

{ representation_item.name="allowed type'}
descriptive_representation_item
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5.1.9.3 Alternate activity

AIM dement: process plan_activity

Source: SO 10303-240

Reference Path: process plan_activity<=
action_method

5.1.9.3.1 primary_activity

AIM dement:
Source: SO 10303-240
Reference Path: process plan_activity<=

action_method<-
action_method_relationship.related method
action_method_relationship=>
alternate_action_method_relationship
action_method_relationship

action_method relationship.reating_method ->
action_method=>

process plan_activity

5.1.9.4 Ancillary_activity

AIM dement: ancillary_activity
Source: SO 10303-240
Reference Path: ancillary_activity <=

manufacturing_activity<=
process plan_activity<=
action_method

5.1.9.4.1 method

AIM dement: action_method.purpose
Source: SO 10303-41
Reference Path: ancillary_activity <=

manufacturing_activity<=
process plan_activity<=
action_method
action_method.purpose

5.1.9.5 Ancillary_setup

AIM dement: ancillary_setup

Source: SO 10303-240

Reference Path: ancillary_setup <=
process plan_activity<=
action_method
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5.1.9.5.1 setup_type

AIM dement:
Source:
Reference Path:

action_method.purpose
SO 10303-41
ancillary_setup <=
process plan_activity<=
action_method
action_method.purpose

5.1.9.6 Fixture pallet_mounting

AIM dement:
Source:
Reference Path:

fixture pallet_mounting
SO 10303-240

fixture pallet_mounting <=
part_mounting<=
manufacturing_activity<=
process plan_activity<=
action_method

5.1.9.6.1 pallet_location_origin

AIM eement:
Source:
Reference Path:

cartesian_point

SO 10303-42

fixture pallet_mounting <=

part_mounting<=

manufacturing_activity<=

process plan_activity<=

action_method

action_method=characterized action_definition
characterized action definition <-
action_property.definition

action_property <-

action_property _representation.property
action_property _representation

action_property _representation.representation ->
representation

representation.items [i]->

representation_item =>

{ representation_item.name="pallet location origin'}
geometric_representation_item =>

point =>

cartesian_point
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5.1.9.6.2 pallet_orientation

AIM dement: placement
Source: SO 10303-41
Reference Path: fixture pallet_mounting <=

part_mounting<=

manufacturing_activity<=

process plan_activity<=

action_method

action_method=characterized action_definition
characterized action definition <-
action_property.definition

action_property <-

action_property _representation.property
action_property_representation
action_property_representation.representation ->
representation

representation.items [i]->

representation_item =>

{ representation_item.name="pallet orientation'}
geometric_representation item =>

placement

5.1.9.6.3 pallet_reference plane

AIM dement: plane
Source: SO 10303-42
Reference Path: fixture pallet_mounting <=

part_mounting<=

manufacturing_activity<=

process plan_activity<=

action_method

action_method=characterized action_definition
characterized action definition <-
action_property.definition

action_property <-

action_property _representation.property
action_property_representation

action_property _representation.representation ->
representation

representation.items [i]->

representation_item =>

{ representation_item.name="pallet reference plane’}
geometric_representation_item =>
dementary_surface =>

plane
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5.1.9.7 Fixture pallet_unmounting

AIM dement:
Source:
Reference Path:

fixture pallet_unmounting
SO 10303-240

fixture pallet_unmounting<=
manufacturing_activity<=
process plan_activity<=
action_method

5.1.9.8 Fixture setup

AIM eement:
Source:
Reference Path:

fixture setup

SO 10303-240

fixture setup <=
process plan_activity<=
action_method

5.1.9.8.1 fixture _setup to machine_location

AIM eement:
Reference Path:

PATH

fixture setup <=

process plan_activity<=

action_method

action_method=characterized action_definition
characterized action definition <-
action_property.definition

action_property <-

action_property _representation.property
action_property _representation

action_property _representation.representation ->
representation

representation.items [i]->

representation_item =>

{ representation_item.name ='fixture to machine location’}
geometric_representation_item =>

point =>

cartesian_point
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5.1.9.8.2 fixture _setup to machine_orientation

AIM dement: PATH
Reference Path: fixture setup <=
process plan_activity<=
action_method <-
action.chosen_method
action =>
property_process <-
process _property association.process
process _property association
process_property association.property _or_shape ->
property_or_shape sdect=property definition
property_definition
represented_definition = property_definition
represented _definition <-
property definition_representation.definition
property_definition_representation
property definition_representation.used representation ->
representation
representation.items [i]->
representation_item =>
{ representation_item.name="fixture to_machine orientation’}
geometric_representation_item <=
placement
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5.1.9.8.3 fixture_setup to machine reference plane

AIM eement:
Reference Path:

PATH

fixture setup <=

process plan_activity<=

action_method <-

action.chosen_method

action =>

property_process <-

process _property association.process

process _property association

process_property association.property _or_shape ->
property_or_shape sdect=property definition
property_definition

property_definition

represented_definition = property_definition
represented _definition <-

property definition_representation.definition
property_definition_representation

property definition_representation.used representation ->
representation

representation.items [i]->

representation_item =>
{representation_item.name="fixture to_machine reference plane’}
geometric_representation_item =>
dementary_surface=>

plane

5.1.9.8.4 fixture_setup to machine (as identifies)

AIM eement:
Reference Path:

PATH

fixture setup<=

process plan_activity<=

action_method

characterized action_definition=action_method
characterized action definition<-
action_resource_requirement.operationg|i]
action_resource requirement=>
requirement_for_action_resource
requirement_for_action_resource.resourceg|i]->
action_resource=>

machine
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5.1.9.8.5 fixture_setup tofixture assembly (asidentifies fixture)

AIM dement: PATH

Reference Path: fixture setup<=
process plan_activity<=
action_method

characterized action_definition=action_method
characterized action definition<-
action_resource_requirement.operationg|i]
action_resource requirement=>
requirement_for_action_resource
requirement_for_action_resource.resources [i]->
action_resource=>

fixture_assembly

5.1.9.8.6 fixture_setup to pallet (asidentifies pallet)

AIM dement: PATH

Reference Path: fixture setup<=
process plan_activity<=
action_method

characterized action_definition=action_method
characterized action definition<-
action_resource_requirement.operationg|i]
action_resource requirement=>
requirement_for_action_resource
requirement_for_action_resource.resources [i]->
action_resource=>

pallet

5.1.9.9 Machine_setup

AIM dement: machine_setup

Source: SO 10303-240

Reference Path: machine_setup <=
process plan_activity<=
action_method

5.1.9.9.1 setup_instruction

AIM dement: action_method.description

Source: SO 10303-41

Reference Path: machine_setup <=
process plan_activity<=
action_method

action_method.description
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5.1.9.9.2 machine_setup to machine (as identifies)

AIM eement:
Reference Path:

PATH

machine_setup<=

process plan_activity<=

action_method

characterized action_definition=action_method
characterized action definition<-
action_resource_requirement.operationg|i]
action_resource requirement=>
requirement_for_action_resource
requirement_for_action_resource.resources [i]->
action_resource=>

machine

5.1.9.10 Machining_operation

AIM eement:
Source:
Reference Path:

machining_operation

SO 10303-240
machining_operation<=
sequential_method<=
seria_action_method<=
action_method_relationship

5.1.9.10.1 operation_type

AIM dement:
Source:
Reference Path:

action_method_relationship.description

SO 10303-240

machining_operation<=

sequential_method<=

seria_action_method<=

action_method_relationship
action_method_relationship.description
(action_method_relationship.description='legacy nc')
(action_method_relationship.description="non nc")
(action_method_relationship.description="integrated nc')
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5.1.9.10.2 machining_oper ation to manufacturing_process feature(astarget_-
feature)

AIM dement: PATH

Reference Path: machining_operation<=
sequential_method<=
seria_action_method<=
action_method_relationship
action_method reationship.related method->
action_method<-
(action_method=>
process plan_activity=>
manufacturing_activity)
action.chosen_method
action =>
property_process <-
process property association.process
process _property association
process property association.description="machining operation feature
process _property _association.property_or_shape ->
property_or_shape sdlect
property_or_shape sdect = shape definition
shape definition = shape aspect
shape _aspect

5.1.9.10.3 machining_operation to manufacturing_activity (as assigned -
oper ation)

AIM dement: PATH

Reference Path: machining_operation<=
sequential_method<=
seria_action_method<=
action_method_relationship
action_method reationship.related method->
action_method=>
process plan_activity=>
manufacturing_activity

5.1.9.11 Machining_process

AIM dement: machining_process<=
action_method
Source: SO 10303-240
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5.1.9.11.1 machining_process to machine (as identifies)

AIM dement: PATH
Reference Path: machining_process<=
action_method

supported_item=action_method
supported_item <-
action_resource.usagdli]
action_resource =>

machine

5.1.9.11.2 machining_processto single setup_process (as processes)

AIM dement: PATH

Reference Path: machining_process<=
action_method
action_method<-

action_method relationship.reating_method
action_method_relationship
(action_method_relationship=>
seria_action_method=>
sequential_method=>

single setup_process _reationship)
action_method reationship.related method->
action_method=>

single setup_process

5.1.9.12 Machine usage

AIM dement: machine_usage
Source: SO 10303-240
Reference Path: machine_usage<=

requirement_for_action_resource<=
action_resourec_requirement

5.1.9.12.1 machine_class

AIM dement: action_resourec_requirement.name
Source: SO 10303-49
Reference Path: machine_usage<=

requirement_for_action_resource <=
action_resource_requirement
action_resource_reguirement.name
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5.1.9.12.2 machine_usage to machine (as classifies)

AIM eement:
Reference Path:

PATH

machine_usage<=
requirement_for_action_resource
requirement_for_action_resources.resources [i]->
action_resource=>

machine

5.1.9.12.3 machine_usage to workstation (identified for)

AIM eement:
Reference Path:

PATH

machine_usage<=
requirement_for_action_resource
requirement_for_action_resource.resources [i]->
action_resource=>

workstation

5.1.9.12.4 machine_usage to specification (as machine specification)

AIM eement:
Reference Path:

PATH

machine_usage
document_reference_item=machine usage
document_reference item <-
applied_document_reference.items [i]
applied_document_reference <=
document_reference
document_reference.assigned_document ->
document=>

process plan_specification

5.1.9.12.5 machine _usage to machine_parameters (as machine_parameters)

AIM eement:
Reference Path:
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PATH

machine_usage<=
requirement_for_action_resource<=
action_resource_requirement

action_resource requirement=characterized resource definition
characterized resource definition <-
resource_property.resource

resource_property <-
resource_property_representation.property
resource_property_representation
resource_property_representation.representation ->
representation

representation.name="machine usage parameter’
representation.items [i]->

representation_item
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5.1.9.13 Machine parameters

AIM eement:
Source:

representation_item
SO 10303-43

5.1.9.13.1 table indexing_function

AIM eement:
Source:
Reference Path:

descriptive_representation_item

SO 10303-45

representation_item =>

{ representation_item.name=" table indexing function’}
descriptive_representation_item

{ (descriptive_representation_item.description = ‘ TRUE')
(descriptive representation_item.description = ‘FALSE')
(descriptive representation_item.description = ‘UNKNOWN')}

5.1.9.13.2 machine parameters to numeric_parameter (as maximum_-

spindle_speed)

AIM eement:
Reference Path:

PATH

representation_item

{representation_item.name=" maximum spindle speed'
representation_item =>

measure_representation_item

{ measure_representation_item <=

measure with_unit =>

ratio_measure with_unit}

5.1.9.13.3 machine parameters to numeric_parameter (as maximum_-

feedrate)

AIM eement:
Reference Path:

PATH

representation_item

{ representation_item.name="maximum feedrate
representation_item =>
measure_representation_item

{ measure_representation_item <=

measure with_unit =>

length_measure with_unit}}
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5.1.9.13.4 machine parameters to numeric_parameter (as number_of -

control_axis)

AIM eement:
Reference Path:

PATH

representation_item

{ representation_item.name="number of control axis’}
representation_item =>
measure_representation_item

{ measure_representation_item <=

measure with_unit =>

count_measure}

5.1.9.13.5 machine _parametersto numeric_parameter (astable size)

AIM eement:
Reference Path:

PATH

representation_item
{representation_item.name="table size'}
representation_item =>
measure_representation_item
{measure_representation_item <=
measure with_unit =>

length_measure with_unit}

5.1.9.13.6 machine parameter stonumeric_parameter (asposition_accur acy)

AIM eement:
Reference Path:

5.1.9.13.7

PATH

representation_item

{ representation_item.name="position accuracy'}
representation_item =>
measure_representation_item

{ measure_representation_item <=

measure with_unit =>

length_measure with_unit}

machine_parameters to numeric_parameter

axis_range of _motion)

AIM eement:
Reference Path:
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PATH

representation_item

{ representation_item.name="axis range of mation’}
representation_item =>
measure_representation_item

{ measure_representation_item <=

measure with_unit =>

length_measure with_unit}

(as
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machine_parameters to numeric parameter (as number_-

of simultaneous_axis)

AIM eement:
Reference Path:

PATH

representation_item

{ representation_item.name="number of simultaneous axis’}
representation_item =>

measure_representation_item

{ measure_representation_item <=

measure with_unit =>>

count_measure}

5.1.9.13.9 machine _parametersto numeric_parameter (as spindle power)

AIM eement:
Reference Path:

PATH

representation_item

{ representation_item.name="spindle power'}
representation_item =>
measure_representation_item
{measure_representation_item <=

measure with_unit =>

ratio_measure with_unit}

5.1.9.13.10 machine parameters to property parameter (as machine -

par ameter s)

AIM eement:

IDENTICAL MAPPING

5.1.9.14 Manufacturing_activity

AIM dement:
Source:
Reference Path:

manufacturing_activity
SO 10303-240
manufacturing_activity<=
process plan_activity<=
action_method
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5.1.9.14.1 manufacturing_activity to external_schema_definition (as micr_-
plan_reference)

AIM dement: PATH

Reference Path: manufacturing_activity<=
process plan_activity<=
action_method<-

action_method_assignment.assigned action_method
action_method assignment=>
applied_action_method assignment
applied_action_method assignment.itemg[i]->
action_method item

action_method_item=externally _defined_schema
externally_defined schema

5.1.9.15 Manufacturing_process

AIM dement: manufacturing_process<=
action_method

Source: SO 10303-240

Reference Path: manufacturing_process<=
action_method

{action_method<-

action_method relationship.reating_method
action_method_relationship
(action_method_relationship=>
seria_action_method=>
sequential_method=>
manufacturing_process _reationship)
action_method reationship.related method->
action_method=>

(non_machining_process)
(machining_process)}
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5.1.9.15.1 manufacturing_process to intermediate_shape (as in_process -

shape)

AIM dement: PATH

Reference Path: manufacturing_process<=
action_method<-
action.chosen_method
action =>
property_process<-

process property association.process

process _property association

process _property association.description=intermediate shape
process property association.property_or_shape ->
property_or_shape sdlect

property or_shape sdlect = shape definition
shape_definition =shape aspect _relationship

shape aspect_reationship

5.1.9.15.2 manufacturing_process to manufacturing_process feature

assigned_feature)

AIM dement: PATH

Reference Path: manufacturing_process<=
action_method<-
action.chosen_method
action =>
property_process<-
process property association.process
process _property association
process _property association.property _or_shape ->
property_or_shape sdlect
property_or_shape sdlect = shape definition
shape _definition =shape _aspect
shape _aspect

5.1.9.16 Non_machining_process

AIM dement: non_machining_process<=
action_method
Source: SO 10303-240
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5.1.9.16.1 non_machining_process to manufacturing_activity (as non_-
machining_activity)

AIM dement: PATH

Reference Path: non_machining_process<=
action_method
action_method<-

action_method relationship.reating_method
action_method_relationship
(action_method_relationship=>
seria_action_method=>
sequential_method=>
non_machining_process_reationship)
action_method reationship.related method->
action_method=>

process plan_activity=>
manufacturing_activity

5.1.9.16.2 non_machining_processto ancillary_setup (as setups)

AIM dement: PATH

Reference Path: non_machining_process<=
action_method
action_method<-

action_method_relationship.reating_method
action_method_relationship
(action_method_relationship=>
seria_action_method=>
sequential_method=>
non_machining_process_reationship)
action_method reationship.related method->
action_method=>

ancillary_setup

5.1.9.17 Part_fixture_mounting

AIM dement: part_fixture mounting
Source: SO 10303-240
Reference Path: part_fixture mounting <=

part_mounting<=
manufacturing_activity<=
process plan_activity<=
action_method
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5.1.9.17.1 fixture location_origin

AIM eement:
Source:
Reference Path:

cartesian_point

SO 10303-42

part_fixture mounting <=

part_mounting<=

manufacturing_activity<=

process plan_activity<=

action_method

action_method=characterized action_definition
characterized action definition <-
action_property.definition

action_property <-

action_property _representation.property
action_property_representation
action_property_representation.representation ->
representation

representation.items [i]->

representation_item =>

{ representation_item.name="fixture_location origin}
geometric_representation item =>

point =>

cartesian_point

5.1.9.17.2 fixture orientation

AIM eement:
Source:
Reference Path:

placement

SO 10303-41

part_fixture mounting <=

part_mounting<=

manufacturing_activity<=

process plan_activity<=

action_method

action_method=characterized action_definition
characterized action definition <-
action_property.definition

action_property <-

action_property _representation.property
action_property _representation

action_property _representation.representation ->
representation

representation.items [i]->

representation_item =>
{representation_item.name="fixture_orientation’}
geometric_representation _item <=

placement
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5.1.9.17.3 fixture reference plane

AIM eement:
Source:
Reference Path:

plane

SO 10303-42

part_fixture mounting <=

part_mounting<=

manufacturing_activity<=

process plan_activity<=

action_method

action_method=characterized action_definition
characterized action definition <-
action_property.definition

action_property <-

action_property _representation.property
action_property_representation
action_property_representation.representation ->
representation

representation.items [i]->

representation_item =>

{ representation_item.name="fixture_location reference plane}
geometric_representation item =>
dementary_surface=>

plane

5.1.9.17.4 part_fixture mountingto part_shape (asis_|located on)

AIM eement:
Reference Path:
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PATH

part_fixture mounting <=

part_mounting<=

manufacturing_activity<=

process plan_activity<=

action_method <-

action.chosen_method

action =>

property_process <-

process _property association.process

process property association

{ process_property association.description="part fixture mounting part shape'}
process property association.property_or_shape ->
property_or_shape sdect=property definition
property_definition =>

product_definition _shape
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5.1.9.18 Part_fixture_unmounting

AIM dement: part_fixture_unmounting
Source: SO 10303-240
Reference Path: part_fixture unmounting <=

manufacturing_activity<=
process plan_activity<=
action_method

5.1.9.19 Part_handling

AIM dement: part_handling
Source: SO 10303-240
Reference Path: part_handling <=

manufacturing_activity<=
process plan_activity<=
action_method

5.1.9.19.1 method

AIM dement: action_method.purpose
Source: SO 10303-41
Reference Path: part_handling <=

manufacturing_activity<=
process plan_activity<=
action_method
action_method.purpose

5.1.9.20 Part_mounting

AIM dement: part_mounting
Source: SO 10303-240
Reference Path: part_mounting <=

manufacturing_activity<=
process plan_activity<=
action_method
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5.1.9.20.1 part_location_origin

AIM dement: cartesian_point
Source: SO 10303-42
Reference Path: part_mounting <=

manufacturing_activity<=

process plan_activity<=

action_method

action_method=characterized action_definition
characterized action definition <-
action_property.definition

action_property <-

action_property _representation.property
action_property_representation

action_property _representation.representation ->
representation

representation.items [i]->

representation_item =>

{ representation_item.name="part location origin'}
geometric_representation_item =>

point =>

cartesian_point

5.1.9.21 Part_machine_mounting

AIM dement: part_machine_mounting
Source: SO 10303-240
Reference Path: part_machine_mounting <=

part_mounting<=
manufacturing_activity<=
process plan_activity<=
action_method
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5.1.9.21.1 machine location_origin

AIM eement:
Source:
Reference Path:

cartesian_point

SO 10303-42

part_machine_mounting <=

part_mounting<=

manufacturing_activity<=

process plan_activity<=

action_method

action_method=characterized action_definition
characterized action definition <-
action_property.definition

action_property <-

action_property _representation.property
action_property_representation
action_property_representation.representation ->
representation

representation.items [i]->

representation_item =>

{ representation_item.name="machine location origin'}
geometric_representation item =>

point =>

cartesian_point

5.1.9.21.2 machine_orientation

AIM eement:
Source:
Reference Path:

placement

SO 10303-41

part_machine_mounting <=

part_mounting<=

manufacturing_activity<=

process plan_activity<=

action_method

action_method=characterized action_definition
characterized action definition <-
action_property.definition

action_property <-

action_property _representation.property
action_property _representation

action_property _representation.representation ->
representation

representation.items [i]->

representation_item =>

{ representation_item.name="machine orientation'}
geometric_representation item =>

placement
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5.1.9.21.3 machine reference plane

AIM dement: plane
Source: SO 10303-42
Reference Path: part_machine_mounting <=

part_mounting<=

manufacturing_activity<=

process plan_activity<=

action_method

action_method=characterized action_definition
characterized action definition <-
action_property.definition

action_property <-

action_property _representation.property
action_property_representation
action_property_representation.representation ->
representation

representation.items [i]->

representation_item =>

{ representation_item.name="machine reference plane}
geometric_representation item =>
dementary_surface=>

plane

5.1.9.21.4 part_machine _mounting to part_shape (asis_|located on)

AIM dement: PATH
Reference Path: part_machine_mounting <=
part_mounting<=
manufacturing_activity<=
process plan_activity<=
action_method <-
action.chosen_method
action =>
property_process <-
process _property association.process
process property association
{process_property association.description="part machinemounting part shape'}
process _property association.property_or_shape ->
property_or_shape sdect=property definition
property_definition =>
product_definition _shape
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5.1.9.22 Part_machine_unmounting

AIM dement: part_machine_unmounting
Source: SO 10303-240
Reference Path: part_machine_unmounting <=

manufacturing_activity<=
process plan_activity<=
action_method

5.1.9.23 Part_unmounting

AIM dement: part_unmounting
Source: SO 10303-240
Reference Path: part_unmounting<=

manufacturing_activity<=
process plan_activity<=
action_method

5.1.9.24 Performance rate

AIM dement: (allowed time)
(production _rate)
Source: SO 10303-240
SO 10303-240
Reference Path: (alowed time<=)
(production_rate <=)
action_property

5.1.9.24.1 source

AIM dement: action_property.description

Source: SO 10303-41

Reference Path: (alowed time<=)
(production_rate <=)
action_property

action_property.description

5.1.9.25 Production_rate

AIM dement: production_rate

Source: SO 10303-240

Reference Path: production_rate <=
action_property
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5.1.9.25.1 time per_unit

AIM dement: time_measure with_unit
Source: SO 10303-41
Reference Path: production_rate <=

action_property <-

action_property _representation.property
action_property _representation

action_property _representation.representation ->
representation

representation.items [i] ->
representation_item =>
measure_representation _item <=

{ representation_item.name="time per unit'}
measure with_unit =>

time_measure with_unit

5.1.9.25.2 unit_quantity

AIM dement: measure with_unit
Source: SO 10303-41
Reference Path: production_rate <=

action_property <-

action_property _representation.property
action_property _representation

action_property _representation.representation ->
representation

representation.items [i] ->

representation_item =>
measure_representation _item <=

{ representation_item.name="unit_ quantity'}
measure with_unit

5.1.9.26 Process activity

AIM dement: process_activity
Source: SO 10303-240
Reference Path: process_activity<=

manufacturing_activity<=
process plan_activity<=
action_method
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5.1.9.26.1 processes

AIM dement:
Source:
Reference Path:

action_method.name

SO 10303-41
process_activity<=
manufacturing_activity<=
process plan_activity<=
action_method
action_method.name

5.1.9.26.2 process_activity to shape aspect (as described_by)

AIM eement:
Reference Path:

PATH

process_activity<=
manufacturing_activity<=

process plan_activity<=

action_method <-

action.chosen_method

action =>

property_process <-

process property association.process
process _property association

process property association.property_or_shape ->
property_or_shape select
property_or_shape sdect = shape definition
shape _definition =shape _aspect

shape _aspect

5.1.9.26.3 process_activity to machine_setup (as identifies)

AIM eement:
Reference Path:

PATH

process_activity<=
manufacturing_activity<=

process plan_activity<=

action_method<-

action_method _relationship.reating_method
action_method_relationship=>
defining_action_method_redationship
action_method_relationship
action_method_relationship.related method ->
action_method=>

machine_setup
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5.1.9.26.4 process_activity to fixture _assembly (asidentifies fixture)

AIM eement:
Reference Path:

PATH

process_activity<=
manufacturing_activity<=
process plan_activity<=
action_method
supported_item=action_method
supported_item <-
action_resource.usagdli]
action_resource =>
fixture_assembly

5.1.9.26.5 process _activity to property parameter (as process parameters)

AIM eement:
Reference Path:

PATH

process_activity<=

manufacturing_activity<=

process plan_activity<=

action_method

characterized action definition=action_method
characterized action definition<-
action_property.definition

action_property<-

action_property _representation.property
action_property _representation

action_property _representation.representation
representation

representation.itemgfi] ->
representation_item=>

{ representation_item.name="process parameter’}
(descriptive representation_item)
(measure_representation_item)

5.1.9.26.6 process _activity to machining_toler ance (as tolerances)

AIM eement:
Reference Path:
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PATH

process_activity<=

manufacturing_activity<=

process plan_activity<=

action_method

characterized action definition=action_method<-
action_property.definition

action_property=>

machining_tolerance
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5.1.9.26.7 process_activity totool _assembly (asuses to perform)

AIM eement:
Reference Path:

PATH

process_activity<=
manufacturing_activity<=
process plan_activity<=
action_method
supported_item=action_method
supported_item <-
action_resource.usagdli]
action_resource =>
tool_assembly

5.1.9.27 Setup_activity

AIM eement:

Source:

Reference Path:

(ancillary_setup)
(machine_setup)
(fixture_setup)
(tool_setup)

SO 10303-240
SO 10303-240
SO 10303-240
SO 10303-240
(ancillary_setup <=)
(machine_setup<=)
(fixture_setup<=)
(tool_setup<=)
process plan_activity<=
action_method

5.1.9.28 Single setup_process

AIM dement:
Source:
Reference Path:

single setup_process
SO 10303-240

single setup_process<=
action_method

5.1.9.28.1 description

AIM dement:
Source:
Reference Path:

action_method.description
SO 10303-41

single _setup_process<=
action_method
action_method.description
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5.1.9.28.2 name

AIM dement: action_method.name

Source: SO 10303-41

Reference Path: single setup_process<=
action_method

action_method,name

5.1.9.28.3 single setup_process to machining_operation (as sequence for_-
setup)

AIM dement: PATH
Reference Path: single_setup_process<=
action_method<-

action_method relationship.reating_method
action_method_relationship=>
seria_action_method=>
sequential_method=>

machining_operation

5.1.9.28.4 single setup_processto clamp_position (as part_hold_downs)

AIM dement: PATH
Reference Path: single_setup_process<=
action_method

supported_item=action_method

supported _item<-

action_resource.usagdli]

action_resource
characterized resource definition=action_resource
characterized resource definition<-
resource_property.resource

resource_property=>

clamp_position
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5.1.9.28.5 single setup_processto setup_activity (as single_machine_setup)

AIM dement: PATH

Reference Path: single setup_process<=
action_method
action_method<-

action_method relationship.rdating_method
action_method_relationship
(action_method_relationship=>
seria_action_method=>
sequential_method=>

single setup_process _reationship)
action_method relationship.related method-
action_method=>

(ancillary_setup)

(machine_setup)

(fixture_setup)

(tool _setup)

\

5.1.9.29 Tool setup

AIM dement: tool_setup
Source: SO 10303-240
Reference Path: tool_setup <=
process plan_activity<=
action_method

5.1.9.29.1 tool_setup to machine (asidentifies_machine)

AIM dement: PATH
Reference Path: tool_setup<=
action_method

characterized action_definition=action_method
characterized action definition<-
action_resource_requirement.operationg|i]
action_resource requirement=>
requirement_for_action_resource
requirement_for_action_resource.resources [i]->
action_resource=>

machine
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5.1.9.29.2 tool setup totool _assembly (asidentifies_tool)

AIM dement: PATH
Reference Path: tool_setup<=
action_method

characterized action_definition=action_method
characterized action definition<-
action_resource_requirement.operationg|i]
action_resource requirement=>
requirement_for_action_resource
requirement_for_action_resource.resources [i]->
action_resource=>

tool_assembly

5.1.9.29.3 tool _setup to Tool _magazine turret_carousel (astool placement)

AIM dement: PATH
Reference Path: tool_setup<=
action_method

characterized action_definition=action_method
characterized action definition<-
action_resource _requirement.operationg|i]
action_resource requirement=>
requirement_for_action_resource
requirement_for_action_resource.resources [i]->
action_resource=>

tool_magazine turret_carousd

5.1.9.30 Validation

AIM eement: validation
Source: 1SO 10303-240
Reference Path: validation<=

manufacturing_activity<=
process plan_activity<=
action_method

5.1.9.30.1 validation to controller _program (as checks)

AIM dement: PATH

Reference Path: validation<=
manufacturing_activity<=
process plan_activity<=
action_method=>
action_method with associated documents
action_method with associated documents.documents]i]->
document=>
controller_program
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5.1.9.30.2 validation to fixture_assembly (asidentifies)

AIM eement:
Reference Path:

PATH

validation<=

manufacturing_activity<=

process plan_activity<=

action_method

characterized action_definition=action_method
characterized action definition<-
action_resource_requirement.operation
action_resource requirement=>
requirement_for_action_resource
requirement_for_action_resource.resources [i]->
action_resource=>

fixture _assembly

5.1.9.30.3 validation totool_assembly (asuses to _perform)

AIM eement:
Reference Path:

PATH

validation<=

manufacturing_activity<=

process plan_activity<=

action_method

characterized action_definition=action_method
characterized action definition<-
action_resource_requirement.operation
action_resource requirement=>
requirement_for_action_resource
requirement_for_action_resource.resources [i]->
action_resource=>

tool_assembly
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5.1.9.30.4 validation to part_shape (as uses for_validation)

AIM dement: PATH
Reference Path: validation<=
manufacturing_activity<=
process plan_activity<=
action_method <-
action.chosen_method
action =>
property_process <-
process property association.process
process _property association
{ process_property association.description="part fixture mounting part shape'}
process _property association.property_or_shape ->
property_or_shape sdect=property definition
property definition =>
product_definition _shape

5.1.10 process plan UoF

5.1.10.1 Alternate process plan

AIM dement: process plan_version

Source: SO 10303-240

Reference Path: process plan version<=
product_definition process<=
action

(id_attribute_sdect=action

id _attribute sdect<-

id_attribute.identified item

id_attribute

id_attribute.attribute value="alternate process plan’)

5.1.10.1.1 alternate ranking

AIM dement: action.name

Source: SO 10303-41

Reference Path: process plan version<=
product_definition process<=
action
action.name
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5.1.10.1.2 alternate _process plantoprocess plan_version(asplan_substitute)

AIM dement: PATH

Reference Path: process plan_version<=
product_definition process<=
action<-

action_rdationship.related action
action_rdationship=>

alternate plan relationship
action_rdationship.relating_action->
action=>

product_definition process=>
process plan version

5.1.10.2 Feature dependency

AIM dement: feature _dependency
Source: SO 10303-240
Reference Path: feature_dependency<=

group_reationship

5.1.10.2.1 description

AIM dement: group.description
Source: SO 10303-41
Reference Path: feature_dependency<=

group_reationship
group_reationship.description

5.1.10.2.2 name

AIM dement: group.name
Source: SO 10303-41
Reference Path: feature_dependency<=

group_reationship
group_reationship.name

5.1.10.2.3 feature dependency to feature identification_item (as relating_-
feature item)

AIM dement: PATH

Reference Path: feature _dependency<=
group_reationship
group_redationship.relating_group->
group=>
class=>
feature identification item
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5.1.10.2.4 feature dependency to feature identification item (as related -
feature item)

AIM dement: PATH

Reference Path: feature_dependency<=
group_reationship
group_reationship.related group->
group=>
class=>
feature identification item

5.1.10.3 Feature identification_item

AIM dement: feature identification item
Source: SO 10303-240
Reference Path: feature identification item<=
class<=
group

5.1.10.3.1 feature identification_item to manufacturing_process feature (as
feature)

AIM dement: PATH

Reference Path: feature identification item<=
class<=
group<-

group_assignment.assigned group
group_assignment=>
applied_group_assignment
applied_group_assignment.itemg[i]->
group_item=instanced feature
instanced feature

5.1.10.3.2 feature identification_item to feature interaction (as feature -
relation)

AIM dement: PATH

Reference Path: feature identification item<=
class<=
group<-

group_reationship.relating _group
group_reationship=>
feature interaction
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5.1.10.4 Feature interaction

AIM dement: feature interaction
Source: SO 10303-240
Reference Path: feature interaction<=

group_reationship

5.1.10.4.1 description

AIM dement: group_reationship.description
Source: SO 10303-41

5.1.10.4.2 rale

AIM dement: group_reationship.name
Source: SO 10303-41

5.1.10.4.3 feature interaction to feature identification_item (as related -
feature)

AIM dement: PATH

Reference Path: feature interaction<=
group_reationship
group_reationship.related group->
group=>
class=>
feature identification item

5.1.10.5 Process plan_security

AIM dement: process plan_security
Source: SO 10303-240
Reference Path: process plan_security=>

security _classification
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5.1.10.5.1 classification _date

AIM dement: calendar_date

Source: SO 10303-41

Rules: 5.234.2

Reference Path: process plan_security
date item = process plan_security
date item <-

applied_date assignment.items [i]
applied_date assignment <=
date_assignment
{date_assignment.role ->

date role

date role.name='classification_date}
date assignment.assigned date ->
date =>

calendar_date

5.1.10.5.2 declassification_date

AIM dement: calendar_date

Source: SO 10303-41

Rules: 5234.2

Reference Path: process plan_security
date item = process plan_security
date item <-

applied_date assignment.items [i]
applied_date assignment <=
date_assignment

{date_assignment.role ->

date role

date role name='declassification date}
date assignment.assigned date ->

date =>

calendar_date

5.1.10.5.3 security _code

AIM dement: security _classification leve.name
Source: SO 10303-41
Reference Path: process plan_security=>

security_classification

security _classification.security leve ->
security _classification leve

security _classification level.name
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5.1.10.5.4 process plan_security to activity (asidentified by activity)

AIM dement: PATH
Reference Path: process plan_security=>
security_classification<-
security _classification assignment.assigned security classification
security_classification assignment=>
applied_security classification_assignment
applied_security classification_assignment.items [i]->
security_classification item
security _classification item=process plan_activity
process plan_activity

5.1.10.5.5 process plan_security to process plan_version (asidentified by -
process _plan)

AIM dement: PATH
Reference Path: process plan_security=>
security_classification<-
security _classification assignment.assigned security classification
security_classification assignment=>
applied_security classification_assignment
applied_security classification_assignment.items [i]->
security _classification item
security _classification item =process plan version
process plan version

5.1.10.6 Process plan version

AIM dement: process plan_version

Source: SO 10303-240

Reference Path: process plan version <=
product_definition process<=
action

5.1.10.6.1 description

AIM dement: action.description

Source: SO 10303-41

Reference Path: process plan version <=
product_definition process<=
action

action.description
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5.1.10.6.2 id

AIM dement: action.id

Source: SO 10303-41

Reference Path: process plan version <=
product_definition process<=
action
action.id

5.1.10.6.3 manufacturing_GT_code

AIM dement: action_property.name

Source: SO 10303-41

Reference Path: process plan version <=
product_definition process<=
action

characterized action definition = action

characterized action definition <-
action_property.definition

action_property
{action_property.description="manufacturing gt code'}
action_property.name

5.1.10.6.4 quantity of parts

AIM dement: count_measure

Source: SO 10303-41

Reference Path: process plan version <=
product_definition_process <=
action

characterized action definition=action
characterized action definition<-
action_property.definition

action_property<-

action_property _representation.property
action_property _representation

action_property _representation.representation->
representation

representation.itemgfi] ->
representation_item
representation_item.name = 'quantity of parts
representation_item =>
measure_representation_item

measure with_unit

measure with _unit.value_component ->
measure value

measure_value = count_measure
count_measure
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5.1.10.6.5 process plan_version to feature dependency (as feature -
dependency_suggestion)

AIM eement:
Reference Path:

PATH

process plan version <=
product_definition process<=
action<-
action_assignment.assigned _action
action_assignment=>
applied_action_assignment
applied_action_assignment.itemg]i]->
action_item=feature_dependency
feature _dependency

5.1.10.6.6 process plan_version to manufacturing_process (as activities)

AIM eement:
Reference Path:

PATH

process plan version <=
product_definition process<=
action
action.chosen_method->
action_method
action_method=>
manufacturing_process

5.1.10.6.7 process plan versiontoproperty parameter (asauxiliary header -

infor mation)

AIM eement:
Reference Path:

PATH

process plan version <=
product_definition_process <=

action
characterized action definition=action
characterized action definition<-
action_property.definition
action_property<-

action_property _representation.property
action_property _representation

action_property _representation.representation->
representation

{ representation.name="auxiliary header'}
representation.item[i]->
representation_item

(descriptive representation_item)
(measure_representation_item)
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5.1.10.6.8 process plan_version to special_instruction (as process plan -
infor mation)

AIM dement: PATH

Reference Path: process plan version <=
product_definition_process <=
action

characterized action definition=action
characterized action definition<-
action_property.definition

action_property<-

action_property _representation.property
action_property _representation

action_property _representation.representation->
representation

representation.itemgfi]->
representation_item=>

{ representation_item.name="special instruction’}
descriptive_representation_item

5.1.10.6.9 process plan_versiontorange of parts (asquantity range)

AIM dement: PATH

Reference Path: process plan version <=
product_definition_process <=
action

characterized action definition=action
characterized action definition<-
action_property.definition
action_property=>

range of parts

5.1.10.6.10 process plan_version to material (asrequired_material)

AIM dement: PATH

Reference Path: process plan version <=
product_definition process<-
process_product_association.process
process product_association
process product_association.defined _product ->
characterzed product_definiton=product_definition
product_definition
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AIM eement:
Source:
Reference Path:

range of parts
SO 10303-240
range of parts<=
action_property

5.1.10.7.1 low_value

AIM eement:
Source:
Reference Path:

count_measure

SO 10303-41

range of parts<=

action_property<-

action_property _representation.property->
action_property _representation

action_property _representation.representation->
representation

representation.itemgfi]->
representation_item=>
{representation_item.name="low value'}
measure_representation_item<=

measure with_unit

measure with _unit.value_component->
measure value

measure_value = count_measure
count_measure

5.1.10.7.2 high_value

AIM eement:
Source:
Reference Path:

count_measure

SO 10303-41

range of parts<=

action_property<-

action_property representation.property->
action_property _representation
action_property_representation.representation->
representation

representation.itemgfi]->
representation_item=>

{ representation_item.name="high value'}
measure_representation_item<=

measure with_unit

measure with unit.value_component->
measure value

measure_value = count_measure
count_measure
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5.1.10.8 Revision

AIM eement: revision
Source: 1SO 10303-240
Reference Path: revision<=

action_rdationship

5.1.10.8.1 reason_for_revision

AIM dement: relationship_condition.condition_description
Source: SO 10303-49
Reference Path: revision<=

action_rdationship
relationship_with_condition=action_relationship
relationship_with_condition<-
relationship_condition.applicable rdationshipg]i]
relationship_condition
{relationship_condition.name="reason for revision'}
relationship_condition.condition_description

5.1.10.8.2 description

AIM dement: action_rdationship.description
Source: SO 10303-41
Reference Path: revision<=

action_rdationship
action_rdationship. description

5.1.10.8.3 revision_level

AIM dement: versioned _action request.version
Source: SO 10303-41
Reference Path: revision<=

action_rdationship
action_rdationship.related action->
action

action.chosen_method->
action_method<-
action_request_solution.method
action_request_solution

{action request_solution.description="revision'}
action_request_solution.request->
versioned action request

versioned _action request.version
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5.1.10.8.4 revision to status_authority ( asapproved_by)

AIM dement: PATH

Reference Path: revision
approval_item = revision
approval_item<-

applied_approval_assignment.items [i]
applied_approval_assignment<=
approval_assignment
approval_assignment.assigned_approval->
approval

5.1.10.8.5 revision to process plan_version (asrelated to)

AIM dement: PATH

Reference Path: revision<=
action_rdationship
action_rdationship.related _action->
action =>
product_definition_process =>
process plan_version

5.1.10.8.6 revision to process plan_version (asrelating_to)

AIM dement: PATH

Reference Path: revision<=
action_rdationship
action_rdationship.relating_action->
action =>
product_definition_process =>
process plan version

5.1.11 shape representation_for_process planning UoF

5.1.11.1 Base shape

AIM dement: product_definition _shape
Source: SO 10303-41
Reference Path: {product_definition_shape <=

property_definition

property _definition.definition ->
characterized definition <-
material_designation.definitiondi]}
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5.1.11.2 Block_base shape

AIM dement: block shape representation
Source: SO 10303-240
Reference Path: block shape representation <=

shape representation with _parameters <=
shape representation

5.1.11.2.1 block base shapetonumeric_parameter (as height)

AIM dement: PATH

Reference Path: block shape representation <=
shape representation with _parameters <=
shape representation <=
representation
representation.itemgfi] ->
{representation_item
representation_item.name = 'height'}
representation_item =>
measure_representation_item
{ measure_representation_item <=
measure with_unit =>
length_measure with_unit}

5.1.11.2.2 block_base shapeto numeric_parameter (aswidth)

AIM dement: PATH

Reference Path: block shape representation <=
shape representation with_parameters <=
shape representation <=
representation
representation.itemg[i] ->
{representation_item
representation_item.name = 'width'}
representation_item =>
measure_representation_item
{ measure_representation_item <=
measure with_unit =>
length_measure with_unit}

5.1.11.3 Cylindrical_base shape

AIM dement: cylindrical_shape representation
Source: SO 10303-240
Reference Path: cylindrical_shape representation <=

shape representation with_parameters <=
shape representation
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5.1.11.3.1 cylindrical _base shapetonumeric_parameter (as diameter)

AIM eement:
Reference Path:

PATH

cylindrical_shape representation <=
shape representation with_parameters <=
shape representation <=
representation

representation.itemgfi] ->
{representation_item
representation_item.name = 'diameter'}
representation_item =>
measure_representation_item
{measure_representation_item <=
measure with _unit =>
length_measure with_unit}

5.1.11.4 Explicit_base shape representation

AIM eement:
Source:

shape representation
SO 10303-41

5.1.11.4.1 explicit_base shape representationtoshape aspect representation

(asb_rep form)

AIM eement:
Source:

IDENTICAL MAPPING
1SO 10303-41
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5.1.11.5 Geometric_model

#1: advanced boundary_rep

AIM dement: [manifold_solid_brep]
Source: SO 10303-42

#2: faceted b _rep

AIM dement: [faceted brep]
Source: SO 10303-42

#3: manifold_surface with topology

AIM dement: [open_shdll
closed_shell]
Source: SO 10303-42

#4:non_topological_surface and wireframe

AIM dement: [geometric_curve set
geometric_set]
Source: SO 10303-42

#5: wireframe with_topology

AIM dement: [edges]
Source: SO 10303-42

5.1.11.6 Implicit_base shape representation

AIM dement: shape representation_with _parameters
Source: SO 10303-520
Reference Path: shape representation with parameters <=

shape representation

312
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5.1.11.6.1 implicit_base shape representation to numeric_parameter (as
base shape length)

AIM dement: PATH

Reference Path: shape representation with_parameters <=
shape representation <=
representation

representation.itemgfi] ->

{ representation_item
representation_item.name = 'length'’}
representation_item =>
measure_representation_item

{ measure_representation_item <=
measure with_unit =>
length_measure with_unit}

5.1.11.6.2 implicit_base shape representation to orientation (as placement)

AIM dement: PATH

Reference Path: shape representation with_parameters <=
shape representation <=
representation

representation.itemgfi] ->
{representation_item
representation_item.name = 'orientation’}
representation_item =>
geometric_representation_item =>
placement

5.1.11.7 Intermediate_shape

AIM dement: shape _aspect_relationship
Source: SO 10303-41
Reference Path: shape _aspect_reationship

shape _aspect_reationship.name="intermediate shape
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5.1.11.7.1 as is shape

AIM dement: shape _aspect
Source: SO 10303-41
Reference Path: shape _aspect_reationship

shape _aspect_reationship.name="intermediate shape
shape aspect_reationship.relating_shape aspect->

shape _aspect

{ shape _aspect.of shape->

product_definition shape<=

product_definition

product_definition.description="as is intermediate shape' }

5.1.11.7.2 to_be shape

AIM dement: shape_aspect
Source: SO 10303-41
Reference Path: shape aspect_reationship

shape _aspect_relationship.name="intermediate shape
shape aspect_reationship.related shape aspect->

shape _aspect

{ shape aspect.of shape->

product_definition shape<=

product_definition

product_definition.description="to be intermediate shape'}

5.1.11.8 Manufacturing_process feature

AIM dement: feature definition
instanced feature
Source: SO 10303-520
SO 10303-520
Reference Path: [feature definition<=

characterized object]
[instanced feature<=
shape_aspect]
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5.1.11.8.1 required_geometry

AIM eement:
Source:
Reference Path:

advanced brep shape representation

SO 10303-514

shape_aspect

shape _definition = shape aspect

shape _definition

characterized definition = shape _definition
characterized definition <-
property_definition.definition
property_definition

represented_definition = property_definition
represented_definition <-
property_definition_representation.definition
property definition_representation
property_definition_representation.used representation ->
representation =>

(shape_representation)
representation.itemgfi] ->
representation_item =>
(geometric_representation _item)
(topological _representation_item)
advanced brep shape representation

5.1.11.9 Model_element

AIM eement:

Source:

(geometric_representation item)
(topological _representation item)
SO 10303-42

5.1.11.9.1 model_element to geometric_element (as element)

#1: advanced boundary_rep

AIM eement:

Reference Path:

PATH
[(geometric_representation_item =>
surface <-

face surface.face geometry

face surface<=

face <-)

(topological _representation_item =>
face <-)
connected face set.cfs faceq[i]
connected face set =>

closed_shdl <-
manifold_solid_brep.outer
manifold_solid brep]
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#2: faceted b _rep
AIM dement: PATH
Reference Path: [(geometric_representation_item =>

surface <-

face surface.face geometry
face surface<=

face <-)

(topological _representation_item =>
face <-)

connected face set.cfs faceq[i]
connected face set =>
closed_shdl <-
manifold_solid_brep.outer
manifold_solid brep=>

faceted brep]

#3: manifold_surface with topology

AIM dement: PATH
Reference Path: [geometric_ representation _item =>
shell _based surface modd
shell _based surface modd. sbsm_ boundary] i] ->
shell
(shel = closed_ shell
closed_ shdll)
(shdl = open_ shdll
open_shdl)]

#4:non_topological_surface and wireframe

AIM eement: PATH

Reference Path: [geometric _ representation _item = >
geometric set = >
geometric_ curve s

#5: wireframe with_topology

AIM eement: PATH
Reference Path: [geometric_ representation item =>
edge based wireframe_mode
edge based wireframe_modd.ebwm boundary[ i] ->
connected edge set
connected _edge set.ces edgeqi]->
edges]
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5.1.11.9.2 model_element to shape representation_type (asrepresentation_-

type)
AIM dement: PATH
Reference Path: geometric_representation_item <=

representation_item <-
representation.itemgfi]
representation=>
shape representation

5.1.11.10 Ngon_base shape

AIM dement: ngon_shape representation
Source: SO 10303-240
Reference Path: ngon_shape representation <=

shape representation with_parameters <=
shape representation

5.1.11.10.1 circumscribed_or_across flats

AIM dement: representation_item.name
Source: SO 10303-43
Reference Path: ngon_shape _representation <=

shape representation with parameters <=

shape representation <=

representation

representation.itemgfi] ->

representation_item

(representation _item.name = 'circumscribed diameter")
(representation _item.name = 'diameter across flats))

5.1.11.10.2 ngon_base shapeto numeric_parameter (ascorner_radius)

AIM dement: PATH

Reference Path: ngon_shape representation <=
shape representation with_parameters <=
shape representation <=
representation
representation.itemgfi] ->
{representation_item
representation_item.name = 'corner radius’}
representation_item =>
measure_representation_item
{measure_representation_item <=
measure with_unit =>
length_measure with_unit}
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5.1.11.10.3 ngon_base shapeto numeric_parameter (as diameter)

AIM dement: PATH
Reference Path: ngon_shape representation <=
shape representation with_parameters <=
shape representation <=
representation
representation.itemgfi] ->
{representation_item
(representation _item.name = 'circumscribed diameter")
(representation _item.name = 'diameter across flats)}
representation_item =>
measure_representation_item
{ measure_representation_item <=
measure with_unit =>
length_measure with_unit}

5.1.11.10.4 ngon_base shapeto numeric_parameter (as number_of sides)

AIM dement: PATH

Reference Path: ngon_shape representation <=
shape representation with_parameters <=
shape representation <=
representation
representation.itemgfi] ->
{representation_item
representation_item.name = 'number of sides’}
representation_item =>
measure_representation_item
{ measure_representation_item <=
measure with_unit
measure with _unit.value_component ->
measure value
measure_value = count_measure
count_measure}

5.1.11.11 Object_element_shape representation

AIM dement: shape representation
Source: SO 10303-41

5.1.11.11.1 object_element_shape representation to shape representation -
type (as representation_type)

AIM eement: IDENTICAL MAPPING
Source:
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5.1.11.11.2 object_element shape representation to geometric_model (as

shape_definition)

#1: advanced boundary_rep

AIM eement:
Reference Path:

#2: faceted b _rep

AIM eement:
Reference Path:

PATH

shape representation <=
representation
representation.itemg[i] ->
representation_item =>
geometric_representation_item =>
[solid_modd =>

manifold_solid brep]

PATH

shape representation <=
representation
representation.itemgfi] ->
representation_item =>
geometric_representation_item =>

[solid_modd =>
manifold_solid brep=>
faceted brep]

#3: manifold_surface with topology

AIM eement:
Reference Path:

PATH

shape representation <=
representation
representation.itemgfi] ->
representation_item =>
geometric_representation_item =>
[shell_based surface model]
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#4:non_topological_surface and wireframe

AIM dement: PATH
Reference Path: shape representation <=
representation

representation.itemgfi] ->
representation_item =>
geometric_representation_item =>
[shell_based wireframe model]
[edge based wireframe modd]

#5: wireframe with_topology

AIM dement: PATH
Reference Path: shape representation <=
representation

representation.itemg|i] ->
representation_item =>
geometric_representation_item =>
[geometric_set]
[geometric_curve set]

5.1.11.12 Orientation

AIM dement: placement

Source: SO 10303-42
5.1.11.12.1 axis

AIM dement: (axisl_placement.axis)

((axis2_placement_3d.axis)
(axis2_placement_3d.ref_direction))

Source: SO 10303-42
SO 10303-42
SO 10303-42

Reference Path: placement =>

(axisl_placement

axisl placement.axis)
(axis2_placement_3d
(axis2_placement_3d.axis)
(axis2_placement_3d.ref_direction))

5.1.11.12.2 location

AIM dement: placement.location
Source: SO 10303-42
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5.1.11.13 Part_placement

AIM dement: mapped_item
Source: SO 10303-43

5.1.11.13.1 part_placement to orientation (asresulting_orientation)

AIM dement: PATH

Reference Path: mapped item
mapped_item.mapping_target->
representation_item=>
geometric_representation item=>
placement=>
axis2_placement_3d

5.1.11.13.2 part_placement to orientation (as originating_orientation)

AIM dement: PATH

Reference Path: mapped_item
mapped_item.mapping_source->
representation_map
representation_map.mapping_origin->
representation_item=>
geometric_representation item=>
placement=>
axis2_placement_3d

5.1.11.13.3 part_placement to part_shape (as oriented_physical_form)

AIM dement: PATH

Reference Path: mapped_item
mapped_item.mapping_source->
representation_map
representation_map.mapped_representation->
representation<-
{ representation-=>
shape representation}
property_definition_representation.used representation
property_definition_representation
{ property_definition representation=>
shape definition representation}
property_definition_representation.definition->
represented_definition
represented_definition = property_definition
property_definition=>
product_definition shape
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5.1.11.14 Part_shape

AIM dement: product_definition shape
Source: SO 10303-41

5.1.11.14.1 part_shapeto base shape (asbase shape definition)

AIM dement:

Source: SO 10303-41

Rule 5235

Reference Path: product_definition shape <=

property_definition

property_definition.definition ->

characterized definition

characterized definition = characterized product_definition
characterized product_definition

characterized product_definition = product_definition
product_definition <-

product_definition reationship.rdating_product_definition
{product_definition_reationship =>

product_definition usage =>

make from usage option}

product_definition_reationship

product_definition reationship.related product_definition ->
product_definition

characterized product_definition = product_definition
characterized product_definition

characterized definition = characterized product_definition
{ characterized definition <-
material_designation.definitiond]i]

material_designation}

characterized definition <-

property_definition.definition

property definition =>

product_definition shape

product_definition shape<=

property_definition

represented_definition = property_definition
represented_definition <-
property_definition_representation.definition
property_definition_representation

{ property_definition_representation =>
shape_definition_representation}
property_definition_representation.used _representation ->
representation=>

(shape_representation)
(shape_representation_with_parameters) }
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part_shape to object element shape representation (as

representation_form)

AIM eement:
Reference Path:

PATH

product_definition shape <=
property_definition

represented_definition = property_definition
represented _definition <-

property definition_representation.definition
{ property_definition representation =>
shape definition_representation}
property_definition_representation
property_definition_representation.used representation ->
representation =>

shape representation

5.1.11.14.3 part_shapeto shape aspect (as elements)

AIM eement:
Reference Path:

PATH

product_definition shape <-
shape aspect.of shape
shape_aspect

5.1.11.15 Shape aspect

AIM eement:
Source:

shape_aspect
1SO 10303-41
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5.1.11.15.1 shape aspect to model _element (as representation_shape)

AIM dement: PATH

Source: SO 10303-41

Reference Path: shape_aspect
shape _definition = shape aspect
shape _definition

characterized definition = shape _definition
characterized definition <-
property_definition.definition
property_definition

represented_definition = property_definition
represented_definition <-
property_definition_representation.definition
property definition_representation
property_definition_representation.used representation ->
representation

representation.itemgfi] ->
representation_item =>
(geometric_representation _item)
(topological _representation_item)
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5.1.11.15.2 shape aspect toshape aspect_representation (asrepresentation_-

form)

#1: advanced boundary_rep

#2: faceted b _rep

#3: manifold_surface with topology
#4:non_topological_surface and wireframe
#5: wireframe with_topology

AIM eement:
Source:
Reference Path:

SO 10303-41

shape_aspect

shape definition = shape aspect

shape definition

characterized definition = shape _definition

characterized definition <-

property_definition.definition

property_definition

represented_definition = property_definition

represented _definition <-

property_definition_representation.definition

property_definition_representation

property_definition_representation.used representation ->

representation =>

(shape_representation)

representation.itemgfi] ->

representation_item =>

(geometric_representation _item)

(topological _representation_item)

#1:[advanced brep shape representation]

#2: [faceted brep shape representation]

#3: [manifold_surface shape representation]

#4:[edge based wireframe shape representation
shell_based wireframe shape representation]

#5. [geometrically_bounded wireframe shape representation

geometrically _bounded surface shape representation]

5.1.11.15.3 shape aspect to shape element (as element)

AIM eement:

IDENTICAL MAPPING
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5.1.11.16 Shape aspect_representation

AIM dement: #1:[advanced brep shape representation]
#2: [faceted brep shape representation]
#3: [manifold_surface shape representation]
#4:[edge based wireframe shape representation

shell_based wireframe shape representation]

#5: [geometrically _bounded wireframe _shape representation
geometrically _bounded surface shape
representation]

Source: #1: 1SO 10303-514
#2: 1SO 10303-512
#3: 1SO 10303-509
#4. 1SO 10303-501, 1SO 10303-502
#5:1S0O 10303-510, ISO 10303-507

Reference Path:

5.1.11.16.1 shape aspect representation to geometric_model (as shape -
definition)

#1: advanced boundary_rep

AIM dement: PATH

Reference Path: [advanced brep shape representation]
[solid_modd =>
manifold_solid brep]

#2: faceted b _rep

AIM dement: PATH

Reference Path: [faceted brep shape representation]
[solid_modd =>
manifold_solid brep=>
faceted brep]

#3: manifold_surface with topology
AIM dement: PATH

Reference Path: [manifold_surface shape representation]
[shell_based surface model]
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#4:non_topological_surface and wireframe

AIM dement: PATH

Reference Path: [geometrically _bounded wireframe _shape representation
geometrically _bounded surface shape representation]
[shell_based wireframe model]
[edge based wireframe modd]

#5: wireframe with_topology

AIM dement: PATH

Reference Path: [edge based wireframe shape representation
shell_based wireframe shape representation]
(shape_representation <=
representation
representation.itemgfi] ->
representation_item =>
geometric_representation_item =>)
[geometric_set]
[geometric_curve set]

5.1.11.17 Shape representation_type

AIM dement: shape representation
Source: SO 10303-41

5.1.11.17.1 geometry_type

#1: advanced boundary_rep

AIM dement: [advanced brep shape representation]

Source: SO 10303-514

Reference Path: #1: [advanced brep shape representation <=
shape representation |

#2: faceted b _rep

AIM dement: [faceted brep shape representation]

Source: SO 10303- 512

Reference Path: [faceted brep shape representation <=

shape representation |
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#3: manifold_surface with topology

AIM dement: [manifold_surface shape representation]
Source: SO 10303- 509
Reference Path: [manifold_surface shape representation <=

shape representation |

#4:non_topological_surface and wireframe

AIM dement: [geometrically _bounded wireframe _shape representation

geometrically _bounded surface shape
representation]

Source: SO 10303-50
SO 10303-502
Reference Path: [(geometrically _bounded wireframe shape representation <=

shape representation)
(geometrically_bounded surface shape representation <=
shape representation)]

#5: wireframe with_topology

AIM dement: [edge based wireframe shape representation
shell_based wireframe shape representation]
Source: SO 10303-510
SO 10303-507
Reference Path: [(edge based wireframe shape representation <=

5.2
*)

shape representation)
( shdl_based wireframe shape representation <=
shape representation |

AIM EXPRESS short listing

SCHEMA pr ocess_pl anni ng_schensg;

USE
USE
USE
USE
USE
USE
USE

USE

328

FROM ai ¢c_machi ni ng_f eat ure;

FROM ai c_advanced_br ep; --
FROM ai c_f acet ed_brep; --
FROM ai ¢c_mani fol d_surface; --
FROM ai c_edge_based_wi ref rane; --
FROM ai c_shel | _based_wi refrane; --
FROM ai c_geonetrical | y_bounded_surf ace; --

FROM ai c_geonetrical | y_bounded_wi r ef r ane; --

| SO 10303-514
| SO 10303-512
| SO 10303-509
| SO 10303-501
| SO 10303-502
| SO 10303- 507

| SO 10303-510
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USE FROM ai c_geonetri c_tol erances; -- 1 SO 10303-519
USE FROM acti on_schena -- 1 SO 10303-41
(action,

action_directive,
action_net hod,
action_nethod_rel ationshi p,
action_rel ati onship,
action_request_sol ution,
action_resource,
action_resource_rel ationship,
acti on_resource_type,
directed_action,

execut ed_acti on,
supported_item

ver sioned_action_request);

USE FROM appl i cati on_cont ext _schena -- 1S0O 10303-41
(application_context,
appl i cati on_cont ext _el enent,
application_protocol _definition,
product _definition_context);

USE FROM approval _schena -- 1S0O 10303-41
(approval,
approval _date_ti ne,
approval _person_organi zati on,
approval _rol e,
approval _status);

USE FROM basi c_attri bute_schenmn -- 1 SO 10303-41
(id_attribute,
description_attribute,
description_attribute_sel ect,
obj ect _role);

USE FROM contract_schema -- 1 SO 10303-41
(contract,
contract _type);

USE FROM date_tinme_schena -- 1 SO 10303-41
(cal endar _dat e
dat e,
date_and_ti ne,
date role,
date_tine_sel ect,
| ocal _tine);

USE FROM docunent _schema -- 1 SO 10303-41
(docunent,
docunent _product _associ ati on,
document _rel ati onshi p,
docunent _representati on_type
document _type
docunment _usage_constrai nt,
product _or_formati on_or_definition);

USE FROM ef fectivity_schena -- 1S0O 10303-41
(effectivity);
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USE FROM ext ernal reference_schenmn -- 1 SO 10303-41
(external _source,
external ly_defined_item
external ly_defined_itemrelationship
pre_defined_item
source_iten);

REFERENCE FROM geonet ry_schena -- 1S0O 10303-42
(dummy_gri);
USE FROM geonetry_schena -- 1S0O 10303-42

(axi s1_pl acenent,

axi s2_pl acenent _3d,
b_spline_curve_ with_knots,
bezi er curve,

bezi er _surface,

cartesi an_poi nt,

circle,

el enentary_surface,

el lipse,
geonetric_representation_item
hyper bol a,

line,

oriented surface,

par abol a,

pl acenent,

pl ane,

poi nt,

qguasi _uni form curve,

qguasi _uni form surf ace,
surface);

USE FROM geonetri c_nodel _schenma -- 1 SO 10303-42

(edge_based_wi r ef rane_nodel

faceted_brep

geonetric_curve_set,

geonetric_set,

nmani fol d_solid_brep

shel | _based_surface_nodel ,

shel | _based_wi ref rane_nodel

sol i d_nodel );

USE FROM gr oup_schena -- 1S0O 10303-41

(group,
group_rel ati onshi p);

USE FROM managenent _resour ces_schenm -- 1SS0 10303-41
(action_assi gnment,
action_net hod_assi gnment ,
action_nethod role,
action_request _assi gnment,
approval _assi gnnent,
attribute_classification_assignnent,
classification_role,
cl assification_assignment,
contract _assi gnnent,
dat e_assi gnnent,
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docunent reference

docunent _usage_rol e,

docunent _usage_constrai nt _assi gnment,
ef fectivity_assignnent,

external _identification_assignnent,
gr oup_assi gnment ,

i dentification_assignment,
identification_role,

or gani zati on_assi gnnent,
security_classification_assignnment);

USE FROM material _property_definition_schena -- 1SO 10303- 45
(material _designation,
mat eri al _property,
property_definition_relationship);

USE FROM material _property_representati on_schena -- 1S0O 10303- 45
(dat a_envi ronnent,
materi al _property_representation);

USE FROM neasur e_schenn -- 1 SO 10303-41

(armount _of _subst ance_neasure,
ar ea_neasure,

cel si us_t enperat ure_neasure
conver si on_based _unit,

cont ext _dependent _uni t,

count _neasure,

derived unit,

el ectric_current _neasure,

gl obal _unit _assi gned_cont ext,
| engt h_neasur e,

| engt h_neasure_with_unit,

[ ength_unit,

| um nous_i ntensity_neasure,
mass_neasure with unit,
nmass_unit,

Mass_neasur e,

nmeasur e_val ue,
measure Wi th_unit,

unit,

nanmed_unit,

pl ane_angl e_neasur e,

pl ane_angl e_neasure_w th_unit,
pl ane_angl e_uni t,

positive_pl ane_angl e_neasure,
rati o_neasure,

ratio_unit,

si_unit,

sol i d_angl e_neasur e,
solid_angle_unit,

ti me_neasure,
time_measure with unit,
time_unit,

t her rodynani c_t enper at ur e_neasur e,
vol une_neasure) ;

USE FROM et hod_defi niti on_schena -- 1 SO 10303-49

(action_nethod_with_associ at ed_docunent s,
rel ati onshi p_condition
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serial _action_net hod,
sequent i al _net hod);

USE FROM person_organi zati on_schena -- 1S0O 10303-41
(address,
organi zati on,
organi zation_rol e,
or gani zat i onal _addr ess,
organi zati onal _proj ect,
per son,
per son_and_or gani zati on,
per son_or gani zati on_sel ect,
per sonal _address);

USE FROM process_property_schena -- 1 SO 10303-49
(action_property,

characterized action_definition,
characterized resource_definition,
action_resource_requirenent,
process_product _associ ati on,
process_property_associ ati on,
product _definition_process,
property_process,
requi renment _for_action_resource,
resour ce_property);

USE FROM process_property_representati on_schena -- 1 SO 10303-49
(action_property_representation,
resource_property_representation);

USE FROM product _definition_schema -- 1 SO 10303-41
(product,
product _cat egory,
product _definition,
product _definition_effectivity,
product _definition_wi th_associ ated_docunents,
product _definition_formation,
product _definition_rel ationship,
product _rel at ed_product _cat egory);

USE FROM product _property_definition_schena -- 1S0O 10303-41

(characterized_definition,
characterized_obj ect,
characterized_product_definition,
gener al _property,
general _property_associ ati on,
product _definition_shape,
property_definition,
shape_definition,
shape_aspect,
shape_aspect _rel ati onshi p);

USE FROM product _property_representati on_schena -- 1S0O 10303-41
(property_definition_representation,
represent ed_definition,
shape_definition_representation,
shape_representation);

USE FROM product _structure_schenma -- 1 SO 10303-41
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nmake_from usage_opti on,
next _assenbl y_usage_occurrence,
product _definition_usage);

USE FROM qual i fi ed_neasure_schenma
(descriptive_representation_item

neasure_qualification,
neasure_representation_item
precision_qualifier,
qual i fied_representation_item
standard_uncertainty,
type_qualifier,
uncertainty_qualifier,
val ue_qualifier);

USE FROM r epresent ati on_schenma
(gl obal _uncertainty_assi gned_cont ext,
nmapped_item
representation,
representation_item
represent ati on_nap,
val ue_representation_iten);

USE FROM security_classification_schenma
(security_classification,
security_classification_|level);

USE FROM shape_di mensi on_schena

(angul ar _| ocati on,
angul ar _si ze,
di nensi onal _characteristic_representation,
di mensi onal _| ocati on,
di nensi onal _| ocati on_wi t h_pat h,
di mensi onal _si ze,
shape_di mensi on_r epresentati on);

USE FROM shape_t ol erance_schenmn
(geonetric_tol erance,
l[imts and fits,
pl us_m nus_t ol erance,
t ol erance_val ue,
t ol erance_zone);

REFERENCE FROM t opol ogy_schena
(dumy_tri);

USE FROM t opol ogy_schena
(cl osed_shel I,
connected_face_set,

edge,

edge_| oop,
face,
face_surface,
open_shel |,
pol y_| oop,
shel |,

t opol ogi cal _representation_iten);
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| SO 10303- 45

| SO 10303- 43

| SO 10303-42

| SO 10303-42
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USE FROM support _resource_schenn -- 1 SO 10303-41
(identifier);

REFERENCE FROM support _resource_schena -- 1 SO 10303-41
(type_check_function);

(*
5.2.1 Fundamental concepts and assumptions
5.2.2 Process planning schema types

5.2.2.1 action_item

Aaction_itemidentifiesanfeature dependency, or product_definition_formationtowhichareferenced
action may be assigned.

EXPRESS specification:

*

TYPE action_item = SELECT (

f eat ur e_dependency,

product _definition_formation);
END_TYPE;

(*
5.2.2.2 action_method_item

A action_method_item identifies an externally_defined_schema to which areferenced action_method
may be assigned.

EXPRESS specification:

*

TYPE action_net hod_item = SELECT (
external | y_defi ned_schensn);
END_TYPE;

(*
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5.2.2.3 action_request_item

A action_request_itemidentifiesanfixture_contract, tool_contract, or product_definition_formation
to which areferenced action request may be assigned.

EXPRESS specification:

*

TYPE action_request _item = SELECT (
product _definition_formation,
fixture_contract,

t ool _contract);

END_TYPE;

(*
5.2.2.4 approval_item
A approval_item identifies an revision, to which a referenced approval may be assigned.

EXPRESS specification:

*

TYPE approval _item = SELECT (
revision);

END_TYPE;

(*

5.2.2.5 classification_item

A classification_item identifies an externally_defined_representation_with_parameters that may be
assigned.

EXPRESS specification:

*

TYPE classification_item= SELECT (
external | Y_defined_representation_with_paraneters);
END_TYPE;

(*
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5.2.2.6 contract_item
A contract_item identifies an process plan_specification, document_reference, fixture assembly,
organization, product_definition_formation, or tool_assembly to which areferenced contract may be

assigned.

EXPRESS specification:

*

TYPE contract _item = SELECT (
process_pl an_specification,
docunent reference,
fixture_assenbly,
organi zati on,
product _definition_formation,
t ool _assenbly);

END_TYPE;

(*
5.2.2.7 date item

Adate itemidentifiesanprocess plan_security or versioned action_request towhichareferenceddate
may be assigned.

EXPRESS specification:

*

TYPE date_item = SELECT (
process_pl an_security,
ver sioned_action_request);
END_TYPE;

(*
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5.2.2.8 document_reference item

A document_reference _item identifies an action_method, action_resource requirement, controller,
date and_time, drawing, externally_defined_schema, fixture _assembly, fixture assembly element,
machine_usage, process_activity, process plan_activity, product_definition, product_definition -
formation, property_definition, tool _assembly, tool assembly element, or tool data to which a
referenced document may be assigned.

EXPRESS specification:

*

TYPE docunent _reference_item = SELECT (
action_net hod,
action_resource_requirenent,

controller,
date_and_ti ne,
dr awi ng,

external | y_defi ned_schenms,
fixture_assenbly,
fixture_assenbly_el ement,
nmachi ne_usage,
process_activity,
process_plan_activity,
product _definition,
product _definition_formation,
property_definition,
si ngl e_set up_process,
t ool _assenbly,
t ool _assenbly_el enent,
t ool _data);

END_TYPE;

( *
5.2.2.9 document_usage constraint_item
A document_usage constraint_item identifies an illustration which may be assigned.

EXPRESS specification:

*

TYPE docunent _usage_constraint _item = SELECT (
illustration);
END_TYPE;

(*
5.2.2.10 effectivity item

A effectivity_item identifies a product_definiton_formation to which a referenced effectivity may be
assigned.
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EXPRESS specification:

*

TYPE effectivity_item= SELECT (
product _definition_formation);
END_TYPE;

(*
5.2.2.11 external _identification_item

Aexternal_identification_itemidentifiesandocument, externally_defined_classor externally _defined_-
general_property to which areferenced external_identification may be assigned.

EXPRESS specification:

*

TYPE external _identification_item= SELECT (
docunent,
external | y_defined_cl ass,
external | y_defined_general _property);
END_TYPE;

(*
5.2.2.12 group_item

A group_item identifies a workstation or instanced feature to which a referenced group may be
assigned.

EXPRESS specification:

*

TYPE group_item = SELECT (
wor kst ati on,
i nstanced_feature);
END_TYPE;

(*
5.2.2.13 identification_assignment_item

A identification_assignment_item identifiesan document_fileto which areferenced identification_role
may be assigned.

EXPRESS specification:

*
TYPE identification_assignnent_itens SELECT (

docunment _file);
END_TYPE;

(*
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5.2.2.14 organization_item

EXPRESS specification:

An organization_item identifies an action, process plan activity, fixture assembly element,
known_sour ce, machine, part_contract, product_definition, or tool_assembly element to which a
referenced or ganization may be assigned.

*

TYPE organi zation_item = SELECT (
action,
process_plan_activity,
fixture_assenbly_el ement,
known_source,
nmachi ne,
part_contract,
product _definition,

t ool _assenbly_el enent);

END_TYPE;

(*
5.2.2.15 security_classification_item

Aorganization_itemidentifiesanprocess plan_activity or process plan_versiontowhichareferenced
security classification_item may be assigned.

EXPRESS specification:

*

TYPE security_classification_item= SELECT (
process_plan_activity,
process_pl an_versi on);

END_TYPE;

(*
5.2.3 Process planning schema entities
5.2.3.1 Process planning schema entity definitions

5.2.3.1.1 allowed time

Anallowed_timeisanaction_property that specifiesan amount of timefor the completion of an activity.

EXPRESS specification:

*

ENTITY all owed tine
SUBTYPE OF (action_property);
VWHERE

(* allowance_factor *)
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wr1l: (NOT(SI ZEOF( QUERY ( apr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* apr.representation.itens |
(( Sl ZEOF([
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHEMA. TI ME_ MEASURE W TH UNIT'] * TYPEOF
(it)) =2) AND (it.nanme = '"allowance factor'))))=1)))=0));

(* standard_tinme *)

wr2: (NOT(SI ZEOF( QUERY ( apr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(NOT (SI ZEOF(QUERY ( it <* apr.representation.itens |
(( SIZEOF([
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHEMA. TI ME_ MEASURE W TH UNI T'] * TYPEOF
(it)) =2) AND (it.name = 'standard tine'))))=1))))=0));

(* allowed type *)

wr 3: (NOT(SI ZEOF( QUERY ( apr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* apr.representation.itens |
(' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_|I TEM
IN TYPEOF(it)) AND (it.name = "allowed type'))))<=1)))=0));

(* Performance_rate.source *)

wr4: SI ZEOF( QUERY ( apr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* apr.representation.itens |
(' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPEOF(it)) AND (it.name = "allowed time source'))))=1)))=1;
END_ENTI TY;

(*

Formal propositions:

WR1: Exactly onerepresentation_item used for the representation of an allowed_time shall be of type
measure_representation_item and time_measure_with_unit with a name of 'allowance factor'.

WR2: There shall be zero or onerepresentation_item used for the representation of an allowed_time
shall be of type measure _representation_item and time_measure_with_unit with a name of 'standard
time.

WR3: Exactly onerepresentation_item used for the representation of an allowed_time shall be of type
descriptive representation_item with a name of 'allowed type.

WRA4: Exactly onerepresentation_item used for the representation of an allowed_time shall be of type
descriptive representation_item with a name of 'allowed time source.
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5.2.3.1.2 alternate action_method_relationship

An alternate _action_method_relationship is an action_method_réationship which relates an activity
to an alternate activity.

EXPRESS specification:

*

ENTITY al ternate_action_nethod_rel ati onship
SUBTYPE OF (action_nethod_rel ationship);
VWHERE

w 1: (' PROCESS_PLANNI NG SCHEMA. PROCESS PLAN_ACTI VI TY'
I N TYPEOF( SELF. rel at ed_net hod) ) ;
wr2: (' PROCESS_PLANNI NG SCHEMA. PROCESS_PLAN_ACTI VI TY'
I N TYPEOF( SELF. rel ati ng_net hod)) ;
END_ENTI TY;
( *

Formal propositions:

WR1: Therdated_method shall be of type process plan_activity.
WR2: Theredating_method shall be of type process plan_activity.
5.2.3.1.3 alternate plan_relationship

An alternate_plan_relationship is an action_relatonship that relates a process plan with an alternate
process plan.

EXPRESS specification:

*

ENTITY alternate_plan_rel ati onship
SUBTYPE OF (action_relationship);
VWHERE
wl: (((' PROCESS_PLANNI NG SCHEMA. PROCESS_PLAN VERSI ON' )
IN TYPECF (SELF.rel ating_action))AND
( (' PROCESS_PLANNI NG_SCHEMA. PROCESS_PLAN_VERSI ON' )
IN TYPECF (SELF.rel ated_action)));

w2 (S| ZEOF(QUERY ( edir <* USEDI N( SELF.rel ated_acti on,
' PROCESS_PLANNI NG_SCHEMA. | D_ATTRI BUTE. | DENTI FI ED | TEM ) |
((edir.attribute_value="alternate process plan'))))=1);

END_ENTI TY;
( *
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Formal propositions:

WR1: Thereating_action and therelated_action shall be of type process plan version.

WR2: Therelated_action shall be of type process plan_version that is an alternate process plan.

5.2.3.1.4 ancillary_activity

Anancillary_activity isatype of manufacturing_activity whichisnot covered by any other category of
activity

EXPRESS specification:

*

ENTITY ancillary_activity
SUBTYPE OF (manufacturing_activity);

END_ENTI TY;
(*

5.2.3.1.5 ancillary_setup
Anancillary_setup isan action_method which is not covered by any other category of setup activity.

EXPRESS specification:

*

ENTITY ancill ary_setup
SUBTYPE OF (process_plan_activity);

END_ENTI TY;
( *

5.2.3.1.6 applied_action_request_assignment

A applied_action_request_assignment specifiesthoseaction_request_itemsfor whichadesignexception
has been identified.

EXPRESS specification:

*

ENTITY applied_action_request _assi gnnent
SUBTYPE OF (action_request_assignment);
itens: SET[1:?] OF action_request_item

END_ENTI TY;

(*

Attribute definition:

items: the set of action_request_items for which a particular action_request is applicable.
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5.2.3.1.7 applied_action_assignment
A applied_action_assignment specifies those action_items to which an action is assigned.

EXPRESS specification:

*

ENTITY applied_acti on_assi gnnent
SUBTYPE OF (action_assignment);
itens: SET[1:?] OF action_item

END_ENTI TY;

(*

Attribute definition:

items: the set of action_items for which a particular action is applicable.

5.2.3.1.8 applied_action_method_assignment

A applied_action_method_assignment specifies those approved method items to which an
action_method is assigned.

EXPRESS specification:

*

ENTI TY applied_acti on_net hod_assi gnnent
SUBTYPE OF (action_nethod_assi gnnment);
itens: SET[1:?] OF action_nethod_item

END_ENTI TY;

(*

Attribute definition:

items: the set of action_methd_items for which a particular action_method is applicable.

5.2.3.1.9 applied_approval_assignment
A applied_approval_assignment specifies those approved_items to which an approval is assigned.

EXPRESS specification:

*

ENTI TY appl i ed_approval _assi gnrment
SUBTYPE OF (approval _assi gnnment);
itens: SET[1:?] OF approval _item

END_ENTI TY;

(*

Attribute definition:

items: the set of approved items to which an approval is assigned.
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5.2.3.1.10 applied_classification_assignment

A applied_classification_assignment specifiesthoseclassification_itemstowhichanclassification_role
is assigned.

EXPRESS specification:

*

ENTITY applied_cl assification_assi gnnent
SUBTYPE OF (classification_assignnment);
itens : SET [1:?] OF classification_item

END ENTITY; -- applied_classification_assignnent
(*

Attribute definition:

items: the set of classification_item sto which an classification_role is assigned.

5.2.3.2 applied_library_assignment

A applied_library_assignment isatype of applied classification _assignment that providesthe meansto
reference information about a class within a parts library dictionary.

EXPRESS specification:

*

ENTITY applied_library_assi gnment
SUBTYPE OF (applied_classification_assignnment);
VWHERE

(* library_part_assignnent to class_BSU *)

wl: ((SELF\cl assification_assignnment.role.name =
"definitional class nmenbership'))

w2: (((SELR\ classification_assignment.assigned_cl ass. nane=
"library identifier') AND
(' PROCESS_PLANNI NG_SCHEMA. EXTERNALLY_DEFI NED_CLASS'
IN TYPECF (SELF\cl assification_assi gnnent. assigned_class))));

(* library_part_assignnent to property_val ue *)

wr3: SI ZEOF( QUERY ( edir <* USEDI N( SELF. assi gned_cl ass,
' PROCESS_PLANN NG _SCHENVA. EXTERNALLY_DEFI NED | TEM RELATI ONSHI P. RELATED | TEM) |
((edir.name = 'name scope') AND
(' PROCESS_PLANNI NG_SCHEMA. EXTERNALLY_DEFI NED_GENERAL _PROPERTY'
IN TYPEOF(edir.relating_item)AND
(SI ZEOF( QUERY ( gpa <* USEDI N(edir.relating_item
' PROCESS_PLANNI NG_SCHEMA. GENERAL _PROPERTY_ASSQCI ATl ON. BASE DEFI NI TI ON' ) |
((gpa.nane = "definitional') AND
(SI ZEOF( QUERY ( pdr <* USEDI N(gpa. derived_definition,
' PROCESS_PLANNI NG_SCHENMA. PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON ) |
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((pdr.used_representation.nane = 'property val ue')AND
(SI ZEOF( QUERY(ri <* pdr.used_representation.itens|

' PROCESS_PLANNI NG_SCHENMA. VALUE_REPRESENTATI ON_I TEM

IN TYPEOF(ri))) >=1)))) =1)))) =1)))) =1;

END_ENTI TY;
( *

Formal propositions:

WR1: Theroleattributeshall defineaclassificatioin_rolewith aname of 'definitional classmembership'.

WR2: The assigned class attribute shall define a group of type externally _defined _classwith aname
of 'library identifier'

WR3: The applied_classification_assignment shall have definitional property pairs defined by one or
morevalue representation_itemsthrough ar epresentation with name 'property value' defined through

the derived_definition for a general_property_association with a name of 'definitional’ that is the
relating_item for a externally_defined_item_relationship with a name of 'name scope

5.2.3.2.1 applied_contract_assignment
A applied_contract_assignment specifies those contract_items to which an contract is assigned.

EXPRESS specification:

*

ENTI TY appl i ed_contract _assi gnrment
SUBTYPE OF (contract_assi gnnment);
itens: SET[1:?] OF contract_item

END_ENTI TY;

(*

Attribute definition:

items. the set of contract_itemsto which an contract is assigned.

5.2.3.2.2 applied_date assignment
A applied_date assignment specifies those date_items to which an date is assigned.

EXPRESS specification:

*

ENTI TY appl i ed_dat e_assi gnrment
SUBTYPE OF (date_assi gnnment);
itens: SET[1:?] OF date_item

END_ENTI TY;

(*
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Attribute definition:

items: the set of date items to which an dateis assigned.

5.2.3.2.3 applied_document_reference

A applied_document_assignment specifies those document_r eference_items to which an document is
assigned.

EXPRESS specification:

*

ENTI TY appl i ed_docunent _reference

SUBTYPE OF (docunent _reference);

itens: SET[1:?] OF docunent_reference_item
END_ENTI TY;

(*

Attribute definition:

items: the set of document_reference items to which an document is assigned.

5.2.3.2.4 applied_document_usage constraint_assignment

A applied_document_usage constraint_assignment specifiesthosedocument_usage constraint_item
to which an document is assigned.

EXPRESS specification:

*

ENTI TY appl i ed_docunent _usage_constrai nt _assi gnnent
SUBTYPE OF (document _usage_constrai nt_assi gnnment);
itens: SET[1:?] OF docunent_usage_constraint_item

END_ENTI TY;

(*

Attribute definition:

items: the set of document_usage constraint_items to which an document is assigned.

5.2.3.2.5 applied_effectivity assignment

A applied_effectivity assignment specifies those effectivity _items to which an effectivitty is assigned.
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EXPRESS specification:

*

ENTITY applied_effectivity_assi gnment
SUBTYPE OF (effectivity_assignnent);
itens: SET[1:?] OF effectivity_item

END_ENTI TY;
( *

Attribute definition:

items: the set of effectivity_items to which an effectivity is assigned.

5.2.3.2.6 applied_external_identification_assignment

A applied_external_identification_assignment specifies those external_identification_items to which
an external_identification is assigned.

EXPRESS specification:

*
ENTITY applied_external _identification_assignment
SUPERTYPE OF (ONECF (library_property_version_assi gnment,
i brary_cl ass_version_assi gnnent))
SUBTYPE OF (external _identification_assignnent);
itens: SET[1:?] OF external _identification_item

END_ENTI TY;
( *

Attribute definition:

items: the set of external_identification_items to which an external_identification is assigned.
5.2.3.2.7 applied_group_assignment
A applied_group_assignment specifies those group_items to which an group is assigned.

EXPRESS specification:

*

ENTI TY appl i ed_group_assi gnnent
SUBTYPE OF (group_assi gnnment);
itens: SET[1:?] OF group_item

END_ENTI TY;

(*

Attribute definition:

items: the set of group_item sto which an group is assigned.
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5.2.3.2.8 applied_identification_assignment

A applied_identification_assignment specifies those identification_assignment_item to which an
identification_roleis assigned.

EXPRESS specification:

*

ENTITY applied_identification_assignnent

SUBTYPE OF (identification_assignnment);

itens: SET[1:?] OF identification_assignnent_item
END_ENTI TY;
( *

Attribute definition:

items: the set of identification_assignment_item to which an identification_role is assigned.

5.2.3.2.9 applied_organization_assignment

A applied_organization_assignment specifies those organization_items to which an organization is
assigned.

EXPRESS specification:

*

ENTI TY appl i ed_or gani zati on_assi gnrment
SUBTYPE OF (organization_assi gnnment);
itens: SET[1:?] OF organization_item;

END_ENTI TY;

( *

Attribute definition:

items: the set of organization_items to which an organization is assigned.

5.2.3.2.10 applied_security classification_assignment

A applied_security classification_assignment specifiesthosesecurity classification_itemstowhichan
security classification is assigned.

EXPRESS specification:

*

ENTITY applied_security_classification_assi gnment
SUBTYPE OF (security_classification_assignnent);
itens: SET[1:?] OF security_classification_item;

END_ENTI TY;

( *
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Attribute definition:

items: the set of security classification_items to which an security classification is assigned.

5.2.3.2.11 block_shape representation

A block_shape representation specifiestherepresentation of ashapethat isarectangular volumedefined
asarectangular area of adefined length. The enclosed areais defined by four straight sides with opposite
sides equal in length.

EXPRESS specification:

*

ENTI TY bl ock_shape_representation
SUBTYPE OF (shape_representation_w th_paraneters);
VWHERE
wl: (SIZEOF(SELF.itens) = 4);
w?2: (SIZEOF(QUERY ( it <* SELF.itemns |
( (' PROCESS_PLANNI NG_SCHEMA. PLACEMENT
IN TYPEOF(it)) AND (it.nane = 'orientation')))) = 1);
w3: (SIZEOF(QUERY ( it <* SELF.itemns |
(( Sl ZEOF(
[ ' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_I TEM ,
' PROCESS_PLANNI NG_SCHEMA. LENGTH MEASURE WTH UNIT'] *

TYPEOF(it)) = 2) AND (it.name = '"length')))) = 1);
wd: (SIZEOF(QUERY ( it <* SELF.itemns |
((SIZECF([

' PROCESS_PLANNI NG_SCHEMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_ PLANNI NG_SCHENMA. LENGTH I\/EASURE  WTHUNIT ] *

TYPEOF(it)) 2) AND (it.name = "width')))) = 1);

w5 (S ZECF(QJERY (it <* SELF.itens |

( (Sl ZEOF( [
' PROCESS_PLANNI NG_SCHEMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_ PLANNI NG_SCHENMA. LENGTH I\/EASURE WTH UNIT ] *

TYPEOF(it)) 2) AND (it.name = 'height')))) = 1);

END ENTITY; -- bl ock_shape_r epresentation
(*

Formal propositions:

WR1: Theblock shape representation shall contain exactly four representation_itemsin its set of
items.

WR2: One of the representation_items used for the implicit representation of a block_shape -
representation shall be of type placement with a name of 'orientation'.

WR3: One of the representation_items used for the implicit representation of a block_shape -
representation shall be of type measure representation_item and length_measure with_unit with a
name of 'length'’.

WR4: One of the representation_items used for the implicit representation of a block_shape -
representation shall be of type measure representation_item and length_measure with_unit with a
name of ‘width'.
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WRS5: One of the representation_items used for the implicit representation of a block_shape -
representation shall be of type measure representation_item and length_measure with_unit with a
name of 'height'.

Informal propositions:

I P1: The block _shape representation shall be defined at the center of the rectangular area in the X-Y
plane with the width of therectangleinthe X direction, the height of the rectanglein the Y direction, and
the length of therectanglein the Z direction.

5.2.3.2.12 clamp_position

Theclamp_position isatypeof resour ce_property that defines the positioning of a clamp to hold down
the piece being manufactured.

EXPRESS specification:

*

ENTITY cl anp_position
SUBTYPE OF (resource_property);
VWHERE
w 1l: SIZEOF( QUERY ( apr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(' PROCESS_PLANNI NG_SCHEMA. CLAMP_NMATI NG DEFI NI TION | N TYPECF(apr)))) =1;

wr2: SI ZEOF( QUERY ( apr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(Sl ZEOF(QUERY ( ap <* apr.representation.itens|
( (' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPECF(ap)) AND (ap.nane = 'position type') AND
(ap.description IN["jack','locator', 'clamp'])

)))=1) ))=1,

w 3:  ((' PROCESS_PLANNI NG SCHEMA. REQUI REMENT_FOR_ACTI ON_RESOURCE' I N
TYPEOF( SELF. resource)) AND
(' PROCESS_PLANNI NG_SCHEMA. FI XTURE_ASSEMBLY' I N
TYPEOF( SELF. resource. resources)));

wr4: SI ZEOF( QUERY ( apr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(Sl ZEOF(QUERY ( ap <* apr.representation.itens|
( (" PROCESS_PLANNI NG_SCHENMA. CARTESI AN_PQO NT'
IN TYPEOF(ap)) AND (ap.nane = 'clanmp location'))))=1)
=1;

END_ENTI TY;
( *
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Formal propositions:

WR1: The clamp_position shall be referenced by a clamp_mating_definition which is a type of
resource _property_representation through the property attribute.

WR2: Theclamp_position shall bereferencedthroughtheproperty attributeby a resource property -
r epresentation that referencesthrough ther epr esentation attributediscriptive representation_itemwith
aname of 'position type and description of either jack’, 'locator',or 'clamp'.

WR3: The clamp_position shall reference through the resour ce attribute fixture _assembly

WRA4: Theclamp_position shall bereferencedthroughthe property attributeby a resource property -
representation that referencesthroughther epr esentation attributecartesian_point withanameof ‘clamp
location'.

5.2.3.2.13 clamp_mating_definition

The clamp_mating_definition is a type of resource _property representation that defines the mating
condition between the clamp and the manufactured piece.

EXPRESS specification:

*

ENTITY cl anp_mating_definition
SUBTYPE OF (resource_property_representation);
VWHERE

wl: SIZEOF(QUERY ( ap <* SELF.representation.itens|
( (' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPEOF(ap)) AND (ap.nane = 'clanmp nmating type'))))=1;

wr2: Sl ZEOF( QUERY ( pdp_inp <*
QUERY ( pdp <* SELF. property.resource. OPERATI ONS |
(' PROCESS_PLANNI NG_SCHEMA. PRODUCT_DEFI NI TI ON_PROCESS' | N TYPEOF(pdp))) |
(Sl ZEOF( QUERY ( ppa <* USEDI N( pdp_i np,
' PROCESS_PLANNI NG_SCHEMA. PROCESS_PROPERTY_ASSQOCI ATl ON. PROCESS' ) |
(( (' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT' I N
TYPECF( ppa. property_or_shape))
AND

(ppa. description = 'clanp mating shape')))))=0)))>=1;

END_ENTI TY;
( *
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Formal propositions:

WR1: The clamp_mating_definition shall reference through the representation attribute a
representation that referencesthrough theitems attributediscriptive representation_itemwithaname
of ‘clamp mating type.

WR2: Theclamp_mating_definition shall referencethroughtheproperty attributearesource _property
that shall reference through the resour ce attribute a action_resource requirement that shall reference
through the oper ations attribute a property _process that is referenced through the process attribute by

aprocess _property association with a description of 'clamp mating shape' that references through the
property or_shape attribute a shape _aspect with description of 'clamp mating shape.

5.2.3.2.14 class

A classis atype of group that specifies a type of classification assignment.

EXPRESS specification:

*

ENTI TY cl ass
SUBTYPE OF (group);
END ENTI TY;

(*
5.2.3.2.15 controller

A controller isatypeof action_resour cethat isthe computerized numerical controller that suppliesinput
to amachine.

EXPRESS specification:

*

ENTITY controller
SUBTYPE OF (action_resource);

VWHERE
(* controller to specification *)
w l: SIZEOF( QUERY (adr <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. APPLI ED_DOCUMENT _REFERENCE. | TEMS' ) |
(' PROCESS_PLANNI NG_SCHEMA. PROCESS_PLAN_SPECI FI CATION' I N TYPECOF
(adr. assi gned_docunent)))) =1;

END_ENTI TY;

( *

Formal propositions:

WR1: The controller shall bein the set of items of exactly one applied_document_reference with a
assigned_document defines the process _plan_specification containing the controller specification.
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5.2.3.2.16 controller _program

A controller_program is atype of document that defines instructions for machining a part or a portion
of a part.

EXPRESS specification:

*

ENTITY control |l er _program
SUBTYPE OF (docunent);
VWHERE

(* controller_programrevision *)

wl: S| ZEOF( QUERY ( duc <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEVMA. DOCUVENT _USAGE_CONSTRAI NT. SOURCE' ) |
(duc. subject _elenent = 'controller programrevision |level')))

(* controller_programvalidation data and tinme *)

wr2: SI ZECOF(QUERY ( adr <* QUERY ( dr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. DOCUVENT_REFERENCE. ASSI GNED_DOCUMENT" ) |
(* PROCESS_PLANNI NG_SCHENMA. APPLI ED_DOCUVENT REFERENCE'
I N TYPEOF(dr))) |
(SI ZEOF(QUERY ( d <* adr.itens |
(( (' PROCESS_PLANNI NG_SCHEMA. DATE_AND TI ME' I N TYPEOF(d)) AND
(' PROCESS_PLANNI NG_SCHEMA. DATE' | N TYPEOF(d. dat e_conponent))) AND
(' PROCESS_PLANNI NG_SCHEMA. LOCAL_TI ME' | N TYPEOF(d. ti ne_conponent)))

)) = 1)) =1
(* controller_programto manufacturing_activity *)

wr3: Sl ZEOF(QUERY ( adr <* QUERY ( dr <* USEDI N(SELF,
PRCX:ESS PLANNI NG_SCHEMA. DOCUVENT _REFERENCE. ASSI GNED_DOCUMENT' ) |
PRCX:ESS PLANNI NG SCHEMA. APPLI ED _ DCI:UNENT REFERENCE'
I N TYPEOF(dr))) | (SIZEOF(QUERY ( d <* adr.itens |
(" PROCESS_PLANNI NG_SCHEMA. MANUFACTURI NG ACTI VI TY' | N TYPEOF(d))))
>= 1))) = 1;

(* controller_program to part_version *)

wr4: SI ZEOF( QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. DOCUVENT_REFERENCE. ASSI GNED_DOCUMENT" ) |
((* PROCESS_PLANNI NG_SCHEMA. APPL| ED_DOCUVENT REFERENCE
I N TYPEOF(adr)) AND (NOT (S| ZEOF(QUERY ( pdf <* adr.itens |
( (' PROCESS_PLANNI NG_SCHENMA. PRODUCT_DEFI NI TI ON_FORMATI ON
IN TYPEOF(pdf)) AND (NOT (SIZEOF( QUERY ( pd <* USEDI N( pdf,
' PROCESS_PLANNI NG_SCHENMA. PRODUCT_DEFI NI TI ON. FORVATI ON' ) |
(pd. frane_of reference.name = 'part definition'))) = 1)))))

=1))))) =0;
(* controller_programto tool_assenbly *)

wr5: Sl ZEOF( QUERY ( adr <* QUERY ( dr <* USEDI N(SELF,
' PROCESS_PLANNI NG_SCHEMA. DOCUVENT_REFERENCE. ASSI GNED_DOCUVENT" ) |
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_DOCUMENT REFERENCE'
IN TYPEOF(dr))) | (SIZEOF(QUERY ( d <* adr.itens |
(' PROCESS PLANNI NG SCHEMA. TOOL_ASSEMBLY' | N TYPEOF(d))
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)) >=1))) =1,

(* controller_programto docunment_assi gnment *)

wr 6: (NOT(SI ZEOF( QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. DOCUVENT _REFERENCE. ASSI GNED_DOCUMENT" ) |
( (' PROCESS_PLANNI NG_SCHEMA. APPLI ED_DOCUMENT _REFERENCE'
IN TYPEOF(ap)) AND (NOT (SIZEOF(QUERY ( it <* ap.items |
( (' PROCESS_PLANNI NG_SCHENMA. DOCUMENT"
IN TYPEOF(it)) AND (it.description = "'controller programdocunent'))

)) >=0))))) = 1))

wr7: Sl ZEOF(QUERY ( adr <* QUERY ( dr <* USEDI N( SELF,
" PROCESS_PLANNI NG_SCHEMA. DOCUMENT REFERENCE. ASSI GNED_DOCUMENT" ) |
(" PROCESS_PLANNI NG_SCHEMA. APPLI ED_DOCUMENT REFERENCE'
IN TYPEOF(dr))) | (S| ZEOF(QUERY ( d <* adr.itens |
(" PROCESS PLANNI NG SCHEMA. S| NGLE_SETUP_PROCESS' | N TYPEOF(d))))
>= 1))) = 1;

END_ENTI TY;
( *

Formal propositions:

WR1: A controller_program shall bereferenced by exactly onedocument_usage constraint with name
of 'controller program revision leve'.

WR2: Thecontroller_program shall be the assigned_document in exactly one applied_document_-
referencethat contains exactly onedate_and_timeinitsset of itemswith adate_component of dateand
atime_component of local_time.

WR3: Thecontroller_program shall be the assigned_document in exactly one applied_document_-
reference that contains exactly one manufacturing_activity.

WR4: Thecontroller_program shall be the assigned_document in exactly one applied_document_-
reference that contains exactly one product_definition_formation that requires a product_definition_-
context with a name of 'part definition’

WRS5: Thecontroller_program shall be the assigned_document in exactly one applied_document_-
reference that contains exactly onetool_assembly.

WR6: Thecontroller_program shall be the assigned_document in exactly one applied_document_-
reference that contains exactly one document_r efer ence with a name of 'controller program document'.

WRY7: Thecontroller_program shall be the assigned_document in exactly one applied_document_-
reference that contains exactly one single_setup_process
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5.2.3.2.17 cylindrical_shape representation
A cylindrical_shape representation specifies representation of a shape that is a cylindrical volume
defined as a circular area of a defined length. The enclosed area is defined by a circle with a specified
radius.

EXPRESS specification:

*

ENTITY cylindrical _shape_representation
SUBTYPE OF (shape_representation_w th_paraneters);
VWHERE
wl: (SIZEOF(SELF.itens) = 3);
wr2: (SI ZEOF(QUERY ( it < SELF.itenms | ((
' PROCESS_PLANNI NG_SCHEMA. PLACEI\/ENT
IN TYPEOF(it)) AND (it.name = 'orientation')))) = 1);
wr 3: (SIZECF(QJERY (it <* SELF.itens | ((SIZEO([
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHENMA. LENGTH MEASURE WTH UNIT'] *
TYPECOF(it)) = 2) AND (it.name = '"length')))) = 1);
w4: (SIZEOF(QUERY ( it <* SELF.itenms | ((SIZEOF(]
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHEMA. LENGTH_ MEASURE WTH UNIT'] *
TYPEOF(it)) = 2) AND (it.name = "dianeter')))) = 1);
END ENTITY; -- cylindrical_shape_representation
(*

Formal propositions:

WR1: Thecylindrical_shape representation shall containexactly threer epresentation_itemsinitsset
of items.

WR2: One of the representation_items used for the implicit representation of a cylindrical_shape -
representation shall be of type placement with a name of 'orientation'.

WR3: One of the representation_items used for the implicit representation of a cylindrical_shape -
representation shall be of type measure representation_item and length_measure with_unit with a
name of 'length'’.

WR4: One of the representation_items used for the implicit representation of a cylindrical_shape -
representation shall be of type measure representation_item and length_measure with_unit with a
name of ‘diameter'.

Informal propositions:

IP1: Thelocationof thecylindrical_shape representation shall bedefinedto beat thecenter of thecircle
that defines the cylinder.

IP2: The cylindrical_shape representation shall be defined by forming a circular praofile in the X-Y
plane, and the length along the z direction.
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5.2.3.2.18 defining_action_method_relationship

A defining_action_method_relationship isakindof action_method_relationship inwhichtherelated_-
method is an defining component.

EXPRESS specification:

*

ENTI TY defini ng_action_nethod_rel ati onship
SUBTYPE OF (action_nethod_rel ationship);
VWHERE
wr 1: (' PROCESS_PLANNI NG SCHEMA. PROCESS PLAN_ACTI VI TY'
I N TYPEOF( SELF. rel at ed_net hod) ) ;
END_ENTI TY;

(*

Formal propositions:

WR1: Theredlated_method shall be a process plan_activity.

5.2.3.2.19 directed_dimensional _location

A directed_dimension_location specifiesisatype of dimension_location that identifies the direction to
measure the location dimension.

EXPRESS specification:

*

ENTI TY di rect ed_di nensi onal _| ocati on
SUBTYPE OF (di nensional _| ocation);
END ENTITY; -- directed_di nensional | ocation

(*

Attribute definitions:

SEL F\shape aspect_reationship.relating_shape aspect: the origin of the directed dimension.

SEL F\shape aspect_reationship.related_shape aspect: the target of the directed dimension.

5.2.3.2.20 document_file

A document_fileisatypeof document and char acterized_object that istherepresentation of thephysical
document that contains the information about process planning specifications.

EXPRESS specification:

*

ENTI TY docunent file
SUBTYPE OF (docunent, characterized_object);
VWHERE
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wl : SIZEOF(QUERY ( drt <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. DOCUMENT_REPRESENTATI ON_TYPE. REPRESENTED DOCUMENT" ) |
(drt.nanme IN ['physical',"digital']))) = 1;

(* docunent _file.version_id *)

w2 : S| ZEOF(QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED | DENTI FI CATI ON_ASSI GNVENT. | TEMS' ) |
( (' PROCESS_PLANNI NG_SCHEMA. | DENTI FI CATI ON_ASSI GNMVENT
IN TYPEOF(adr)) AND (adr.role.name = 'version')))) <= 1;

(* docunent _file to external _file_information *)

w3 : S| ZEOF(QUERY ( aeia <* USEDI N( SELF,
' PROCESS_PLANN NG_SCHEMA. APPLI ED_EXTERNAL_| DENTI FI CATI ON_ASSI GNMVENT. | TEMB' ) |
(' PROCESS_PLANNI NG_SCHEMA. EXTERNAL _| DENTI FI CATI ON_ASSI GNMVENT
IN TYPEOF(aeia)))) >= 0;

(* docunent _file to docunent _file_properties *)

w4 : Sl ZEOF(QUERY ( pd <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
((pd. nane=" docunent property') AND (S| ZEOF( QUERY ( pdr <*
USEDI N( pd,

' PROCESS_PLANNI NG_SCHENMA. PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
( (' PROCESS_PLANNI NG_SCHENMA. DOCUMENT_FI LE_PROPERTI ES'
I N TYPECOF( pdr. used_representation)) AND
(pdr.used_representation.nane = 'docunment format')))) <=1)))) <=1;

END_ENTI TY;
( *

Formal propositions:

WR1: Thedocument_file shall bethe represented file in exactly one document_representation_type
with name = 'physical’ or 'digital’.

WR2: Thedocument_file shall bein the set of items of exactly oneapplied identification_assignment
with arole that defines an identification_role with a name of 'version' that defines the document_file
version.

WR3: The document_file shall be referenced by zero or more applied_external_identification_-
assignment through the items attribute.

WRA4: The document_file shall be referenced by zero or one property_definition_representation that
shall definea document_file properties with a name of 'document '

5.2.3.2.21 document_file properties
Thedocument_file propertiesis atype of representation that defines properties for document_file.

EXPRESS specification:

)
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ENTITY docunent _file_properties
SUBTYPE OF (representation);
VWHERE

wl: SIZEOF(QUERY(r <* SELF.items |
((r.name='country code') AND
' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPECF (r))))) <=1;

wr2: S| ZEOF( QUERY(r <* SELF.items |
((r.nanme="detail |level') AND
' PROCESS_PLANNI NG_SCHENMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPECF (r))))) <=1;

wr3: SI ZEOF( QUERY(r <* SELF.itenms |
((r.name="'geonetry type') AND
' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPECF (r))))) <=1;

w4: SI ZEOF(QUERY(r <* SELF.items |
((r.name='1anguage code') AND
' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPECF (r))))) <=1;

w5: SI ZEOF(QUERY(r <* SELF.items |
((r.name="'creating interface') AND
' PROCESS_PLANNI NG_SCHENMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPECF (r))))) <=1;

wr6: Sl ZEOF( QUERY(r <* SELF.itenms |
((r.name='creating operating system) AND
' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPECF (r))))) <=1;

w7: SIZEOF(QUERY(r <* SELF.items |
((r.name='creating systeni) AND
' PROCESS_PLANNI NG_SCHENMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPECF (r))))) <=1;

wr 8: Sl ZEOF( QUERY(r <* SELF.itenms |
((r.name='data format') AND
' PROCESS_PLANNI NG_SCHENMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPECF (r))))) <=1;

w9: Sl ZEOF( QUERY(r <* SELF.itenms |
((r.name='format character code') AND
' PROCESS_PLANNI NG_SCHENMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPECF (r))))) <=1;

w 10: SI ZEOF( QUERY(r <* SELF.items |
((r.name='file size') AND
(Sl ZEOF([ ' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_I TEM ,
' PROCESS_PLANNI NG_SCHEMA. LENGTH_MEASURE WTH UNIT'] *
TYPEOF(r)) = 2)))) <=1;

w 1l: SIZEOF(QUERY(r <* SELF.items |
((r.name=' page count') AND
(Sl ZEOF([ ' PROCESS_PLANNI NG_SCHENA. MEASURE_REPRESENTATI ON_I TEM ,
' PROCESS_PLANNI NG_SCHEMA. RATI O MEASURE WTH UNIT'] *
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TYPECF(r)) = 2)))) <=1,
END_ENTI TY;
(*

Formal propositions:

WR1: There shall zero or one reference to a descriptive representation_item with a name of ‘country
code.

WR2: Thereshall zero or onereferencetoadescriptive representation_item withaname of 'detail leve'

WR3: Thereshall zero or onereferenceto a descriptive representation_item with a name of 'geometry
type.

WRA4: Thereshall zero or onereferenceto adescriptive representation_item with a name of 'language
code.

WR5: There shall zero or onereferenceto a descriptive representation_item with a name of 'creating
interface .

WR6: There shall zero or onereferenceto a descriptive representation_item with a name of 'creating
operating system'.

WRY7: There shall zero or onereferenceto a descriptive representation_item with a name of 'creating
system'.

WRS8: There shall zero or one reference to a descriptive_representation_item with a name of 'data
format'.

WR9: There shall zero or one reference to a descriptive representation_item with a name of ‘format
character code.

WR10: There shall zero or one reference to a measure_representation_item and a length_measure -
with_unit with aname of 'file size.

WR11: Thereshall zeroor onereferencetoameasure_representation_itemandaratio measure with_-
unit with a name of 'page count'.

5.2.3.2.22 drawing

A drawing is atype of document that is a graphics representation of a part.
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EXPRESS specification:

*

ENTITY draw ng
SUBTYPE OF (docunent);
VWHERE

(* drawi ng.revision_|level *)

wl: S| ZEOF( QUERY ( duc <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. DOCUVENT _USAGE_CONSTRAI NT. SOURCE' ) |
(duc. subject _elenent = "drawing revision level'))) = 1;

(* drawing to process_plan_activity?*)

wr2: S| ZEOF(QUERY ( adr <* QUERY ( dr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. DOCUVENT _REFERENCE. ASSI GNED_DOCUMENT" ) |
(' PROCESS_PLANNI NG_SCHEMA. APPLI ED_DOCUMENT_REFERENCE'
IN TYPEOF(dr))) |
(NOT(SI ZEOF(QUERY ( d <* adr.itens |
(' PROCESS_PLANNI NG_SCHEMA. PROCESS_PLAN _ACTIVITY' | N TYPEOF(d))

)) >=1)))) =0;

END_ENTI TY;
( *

Formal propositions:

WR1: Thereshall beexactly onedocument_usage constraint withsubject_element of 'drawing revision
levd' reference through the sour ce attribute.

WR2: Thedrawing shall betheassigned_document in exactly one applied_document_refer ence that
contains one or more process plan_activity

5.2.3.2.23 externally_defined_class

Anexternally_defined_classisatypeof externally _defined_item and atypeof classthat specifiesatype
of classification assignment with external reference.

EXPRESS specification:

*

ENTITY external | y_defined_cl ass
SUBTYPE OF (externally_defined_itemclass);

VWHERE
w 1: ' PROCESS_PLANNI NG SCHEMA. KNOAMN_SOQURCE' | N TYPEOF( SELF. source);
wr2: SELF.source.nanme = '1SO 13584 library';

(* class_BSU to supplier_BSU *)
wr 3: Sl ZEOF( QUERY ( aoa <* USEDI N( SELF. sour ce,

' PROCESS_PLANNI NG_SCHENA. APPLI ED_ORGANI ZATI ON_ASSI GNVENT. | TEMVS') |
(aoca.role.name = 'library supplier'))) = 1;
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(* class_BSU. version *)

wr4: S| ZEOF( QUERY ( aoa <* USEDI N( SELF,

' PROCESS_PLANN NG _SCHENVA. APPLI ED EXTERNAL_| DENTI FI CATI ON_ASSI GNVENT. | TEMB' ) |
( (' PROCESS_PLANNI NG_SCHEMA. LI BRARY_CLASS_VERSI ON_ASSI GNMVENT
IN TYPEOF(aoa)) AND (aoa.role.nane = 'class version')))) = 1;

END_ENTI TY;
( *

Formal propositions:

WR1: The source attribute shall reference a known_sour ce.
WR2: The source attribute shall reference a known_sour ce with a name of '|SO 13584 library'.

WR3: The source attribute shall reference a known_sour ce that isin thelist of items for an applied_-
organization_assignment that has an organization_role with a name of 'library supplier'.

WR4: The externally defined class shall be referenced by exactly one library class version_ -
assignment of kind applied_external_identification_assignment through the items attribute with an
identification_role with name of 'class version'.

Informal proposition:

IP1: The value of externally defined_class attribute item _id (inherited from externally _defined item)
shall be instantiated in accordance to the class code of 1SO 13584-42.

5.2.3.2.24 externally _defined _general property

An externally_defined_general_property is a type of general_property and a type of externally -
defined_item that specifies a type of general property with an external reference.

EXPRESS specification:

*

ENTITY external | y_defi ned_general _property
SUBTYPE OF (general _property, externally_defined_itemn);
VWHERE
w 1l: ' PROCESS_PLANNI NG SCHEMA. KNOAMN_SOQURCE' | N TYPEOF( SELF. source);
wr2: SELF.source.nanme = '1SO 13584 library';

(* property_BSU. version *)

wr 3: S| ZEOF( QUERY ( aoa <* USEDI N( SELF,

' PROCESS_PLANN NG _SCHENVA. APPLI ED_EXTERNAL_ | DENTI FI CATI ON_ASSI GNMVENT. | TEMB' ) |
( (' PROCESS_PLANNI NG_SCHEMA. LI BRARY_CLASS_VERSI ON_ASSI GNMVENT
IN TYPEOF(aoa)) AND
(aoa.role.nane = 'property version')))) = 1;
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wr4: S| ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. EXTERNALLY_DEFI NED | TEM RELATI ONSHI P. RELATI NG | TEM ) |
((ap. nane = 'nane scope') AND
(' PROCESS_PLANNI NG_SCHEMA. EXTERNALLY_DEFI NED_CLASS' IN
TYPEOF(ap.related_item)))) >= 1;

END_ENTI TY;
( *

Formal propositions:

WR1: The source attribute shall reference a known_sour ce.

WR2: The source attribute shall reference a known_sour ce with a name of '|SO 13584 library'.
WR3: The externally_defined_general_property shall be referenced by exactly one library class -
version_assignment of kindapplied_external_identification_assignment throughtheitemsattributewith
an identification_role with name of 'property version'.

WRA4: Theexternally _defined_general_property shall bereferenced by an externally_defined_item_-

relationship with the name of 'name scope through the relating item that references an externally -
defined_class through therelated_item.

5.2.3.2.25 externally_defined representation_with_parameters

An externally defined_representation_with_parameters is a type of representation that defines
placement and orientation for an external reference.

EXPRESS specification:

*

ENTITY external | y_defined_representati on_w th_paraneters
SUBTYPE OF (representation);
VWHERE

(* externally_defined_representati on_w th_paraneters
to library_part_assi gnnment *)

wl: S| ZEOF(QUERY ( adr <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT. | TEMS' ) |

( (' PROCESS_PLANNI NG_SCHEMA. APPLI ED_LI BRARY_ASSI GNMVENT
I N TYPEO-(adr)) AND (adr.rol e.nane="definitional class menbership'))))=1;
(* externally_defined_representation_wth_paraneters. placenent*)

w2: S| ZEOF( QUERY ( adr <* SELF.itens |
(' PROCESS_PLANNI NG_SCHEMA. PLACEMENT' I N TYPECF(adr)))) = 1;

(* externally_defined_representation_wth_paraneters.|ocation *)
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w3: SI ZEOF( QUERY ( adr <* SELF.itens |
( (' PROCESS_PLANNI NG_SCHEMA. PLACEMENT' | N TYPEOF(adr)) AND
(' PROCESS_PLANNI NG_SCHEMA. CARTESI AN_PQO NT'
IN TYPEOF(adr.l ocation))))) = 1;
END_ENTI TY;

(*

Formal propositions:

WR1: The externally defined representation with_parameters shall be referenced by exactly one
classificaton_assignment of kind applied_classification _assignment through the items.

WR2: There shall be exactly one placement in thelist of items.

WR3: There shall be exactly one placement in thelist of items with a location of cartesian_point.

5.2.3.2.26 externally _defined schema

Theexternally_defined_schemaisatypeof externally_defined_item that defines an external schemato
be referenced for additional process planning information.

EXPRESS specification:

)

ENTITY external | y_defined_schena
SUBTYPE OF (externally_defined_iten);
VWHERE

wr1l: ' PROCESS PLANNI NG_SCHEMA. KNOMN_SOURCE' | N TYPEOR( SELF. source);
wr2: SELF. source.nanme = '1SO 10303 part’;

wr 3: S| ZEOF( QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_DOCUMENT _REFERENCE. | TEMS' ) |
(adr. assi gned_docunent . description = externally defined schema')
)) <= 1;

wrd: (SELF.itemid IN ["externally defined schema','workingstep','nc
function']);

END_ENTI TY;
( *

Formal propositions:

WR1: The source attribute shall reference a known_sour ce.
WR2: The source attribute shall reference a known_sour ce with a name of 'l SO 10303 part'.
WR3: The externally defined_schema shall be reference by a through the items attribute by a

document_reference of type applied_document_reference that references through the assigned -
document attribute a document with description of 'externally defined schema.
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WR4: Theitem_id attribute shall be one of 'externally defined schema!,'workingstep', or 'nc function'.
5.2.3.2.27 feature identification_item

Thefeature identification_itemisatypeof class, feature identification_itemidentifiesafeatureinthe
feature classification structure.

EXPRESS specification:

*

ENTITY feature_identification_ item
SUBTYPE OF (cl ass);
VWHERE

(* feature_identification_itemfeature *)

wl: (SIZEOF( QUERY(adr<* QUERY(ga <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. GROUP_ASSI GNVENT. ASSI GNED_GROUP' ) |
' PROCESS_PLANNI NG_SCHENMA. APPLI ED_GROUP_ASSI GNVENT'
IN TYPEOF(ga)) |
NOT (S| ZEOF( QUERY(ins <* adr.itens |
(' PROCESS_PLANNI NG_SCHEMA. | NSTANCED_FEATURE'

IN TYPEOF(ins)))) = 1)))=0);
(* feature_identification_itemfeature_relation *)
wr2: S| ZEOF(QUERY ( adr <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. GROUP_RELATI ONSHI P. RELATI NG_GROUP' )
| (' PROCESS_PLANNI NG _SCHENMA. FEATURE | NTERACTI ON I N TYPEOR(
adr)))) >= 0;

END_ENTI TY;

( *

Formal propositions:

WR1: Thefeature identification_item shall be referenced by exactly one applied_group_assignment
of kind group_assignment through theassigned_gr oup that references exactly oneinstanced_featurein
thelist of items.

WR2: Thefeature identification_item shall be referenced by zero or more feature _inter actionof kind
group_rdationship through thereating_group.

5.2.3.2.28 feature interaction

Thefeature interaction is atype of group_relationship that related_group is the previous feature -
identification_item and the relating_group isthefollowing feature identification_item.
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EXPRESS specification:

*

ENTITY feature_interaction
SUBTYPE OF (group_relationship);
VWHERE
wrl: (' PROCESS_PLANNI NG SCHEMA. FEATURE | DENTI FI CATI ON_I TEM
I N TYPEOF( SELF. rel at ed_group));
wr2: (' PROCESS_PLANNI NG SCHEMA. FEATURE | DENTI FI CATI ON_I| TEM
I N TYPEOF( SELF. rel ati ng_group));
END_ENTI TY;

(*

Formal propositions:

WR1: Thefeature identification_item shall be reference through theredated_group.

WR2: Thefeature identification_item shall be reference through thereating_group.

5.2.3.2.29 feature _dependency

The feature_dependency is a type of group_relationship that defines the classification structure of
features used by process planning activity.

EXPRESS specification:

*

ENTITY feat ure_dependency
SUBTYPE OF (group_relationship);
VWHERE

(* feature_dependency or feature_identification_itent)
wrl: (' PROCESS_PLANNI NG SCHEMA. FEATURE | DENTI FI CATI ON_I| TEM
I N TYPEOF( SELF. rel at ed_group));
wr2: (' PROCESS_PLANNI NG SCHEMA. FEATURE | DENTI FI CATI ON_I TEM
I N TYPEOF( SELF. rel ati ng_group));
END_ENTI TY;
(*

Formal propositions:

WR1: The feature dependency shall reference through the related group attribute a feature -
identification_item.

WR2: The feature dependency shall reference through the relating group attribute a feature -
identification_item.

5.2.3.2.30 fixture _assembly

Thefixture _assembly is atype of action_resource that is used to support the part.
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EXPRESS specification:

*

ENTITY fixture_assenbly
SUBTYPE OF (action_resource);
VWHERE

(* fixture_assenbly.assenbly_ instruction *)

wl: S| ZEOF( QUERY ( adr <* SELF.usage | ((
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_METHOD I N TYPEOF(adr)) AND
(adr.nane = 'assenbly instruction')))) = 1;

(* fixture_assenbly.configuration *)

wr2: S| ZEOF( QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(adr.description = 'configuration'))) = 1;

(* fixture_assenbly to fixture_assenbly_el enent *)
wr 3: SI ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANN NG _SCHEMA. ACTI ON_RESOURCE_RELATI ONSHI P. RELATI NG_RESCOURCE' ) |
( (' PROCESS_PLANNI NG_SCHEMA. FI XTURE_ASSEMBLY_RELATI ONSHI P
IN TYPEOF(ap)) AND
(Sl ZEOF( [
' PROCESS_PLANNI NG_SCHEMA. FI XTURE_ASSEMBLY' ,
' PROCESS_PLANNI NG_SCHEMA. FI XTURE_ASSEMBLY_ELEMENT' ] *
TYPECF(ap. rel ated_resource)) =1)

))) >= 1
(* fixture_assenbly to fixture_contract *)
wr4: S| ZEOF( QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_CONTRACT_ASSI GNVENT. | TEMS' ) |
(' PROCESS_PLANNI NG_SCHEMA. FI XTURE_CONTRACT
I N TYPEOF(adr . assi gned_contract)))) >= 1;

(* fixture_assenbly to part_fixture_mounting *)
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w5: Sl ZEOF(QUERY ( am <* QUERY ( arr <* USEDI N( SELF,
" PROCESS_PLANNI NG_SCHEMA. REQUI REVENT_FOR_ACTI ON_RESOURCE. RESOURCES' ) |
(' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_REQUI REMENT'
IN TYPEOF(arr))) | (SIZEOF(QUERY ( it <* am OPERATI ONS|
(Sl ZEOF([ ' PROCESS_PLANNI NG_SCHEMA. PART_FI XTURE_MOUNTI NG ,
' PROCESS_PLANNI NG_SCHEMA. FI XTURE_PALLET_MOUNTI NG ] *
TYPECF(it)) = 1))) >=1))) = 0;

(* fixture_assenbly to draw ng *)

wr6: Sl ZEOF( QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_DOCUMENT _REFERENCE. | TEMS' ) |
( (' PROCESS_PLANNI NG_SCHENMA. DRAW NG
I N TYPEOF( adr . assi gned_docunent))))) <=1;

(* fixture_assenbly to shape_aspect *)

w7: SIZEOF(QUERY ( arr <* QUERY ( ar <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. REQUI REMENT_FOR_ACTI ON_RESOURCE. RESOURCES' ) |
(' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_REQUI REMENT"
IN TYPECF(ar))) | (NOT (SIZEOF( QUERY ( pdp_inp <*
QUERY ( pdp <* arr. OPERATI ONS |
(' PROCESS_PLANNI NG_SCHEMA. PRODUCT_DEFI NI TI ON_PROCESS'
IN TYPECR(pdp))) | (Sl ZEOF(QUERY ( ppa <* USEDI N(pdp_i np,
' PROCESS_PLANNI NG_SCHEMA. PROCESS_PROPERTY_ASSQOCI ATl ON. PROCESS' ) |
(( (' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT
I N TYPECF( ppa. property_or_shape)) AND
(ppa.description = 'fixture assenbly shape'))))) =
0))) =0)))) >= 0;
END_ENTI TY;

(*

Formal propositions:

WR1: Thefixture assembly shall reference through usage an action_method with aname of ‘assembly
instruction’

WR2: There shall be exactly one reference from a resource property through resourece with a
description of 'configuration'.

WR3: There shall be one or more references from a action_resource relationship of type fixture -
assemnbly_relationship throughr elating_resour cethat referencesafixture_assembly throughrelated -
r esour ce.

WR4: There shall one or more references from a contract_assignment of kind applied_contract_-
assignment throughtheitemsattributethat referencesafixture_contract throughtheassigned_contract.

WRS5: Thereshall oneor morereferencesfromaaction_resour ce of kind action_resource _requirement

through the resour ces attribute that references a part_fixture_mounting or fixture pallet_mounting
through the oper ations.
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WR6: There shall one or more references from an applied_document_reference through the items
attribute that references a drawing through the assigned_contract.

WRY7: Thereshall bea referencethroughtheproperty attributearesour ce_property that shall reference
throughther esour ceattributeaaction_resour ce_requir ement that shall referencethroughtheoper ations
attribute a property_process that is referenced through the process attribute by a process property -
association with adescription of 'fixture assembly shape' that references through theproperty_or_shape
attribute a shape _aspect.

5.2.3.2.31 fixture assembly element

Thefixture_assembly element isatypeof action_resour cethat isusedto defineportionsof thefixture -
assembly.

EXPRESS specification:

*

ENTITY fixture_assenbly_el enent

SUBTYPE OF (action_resource);
VWHERE

(* fixture_assenbly_el enent. cat al ogue_nunber *)

w 1: Sl ZEOF(QUERY ( adr <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. APPLI ED_DOCUMENT _REFERENCE. | TEMS' ) |

( (' PROCESS_PLANNI NG_SCHENMA. DOCUMENT"

I N TYPECOF( adr . assi gned_docunent)) AND

(adr. assi gned_docunent . description = fixture catal ogue nunber')

))) <= L

(* fixture_assenbly_el enent. conpany_nanme *)

w2: S| ZEOF(QUERY ( adr <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. APPLI ED_ORGANI ZATI ON_ASSI GNVENT. | TEMS' ) |
(adr. assi gned_organi zation. description = 'fixture conpany nane')

)) = 1,

(* fixture_assenbly elenent.id *)

w 3: Sl ZEOF(QUERY ( adr <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(adr.description = 'fixture elenent identification'))) = 1;

(* fixture_assenbly_el enent.wei ght *)

wr4: S| ZEOF(QUERY ( ap <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |

(NOT (Sl ZEOF( QUERY ( apr <* USEDI N(ap,

' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(NOT (SI ZEOF(QUERY ( rpr <* apr.representation.itens |

( (' PROCESS_PLANNI NG_SCHEMA. MASS_MEASURE W TH UNI T'

IN TYPEOF(rpr)) AND (rpr.name = 'fixture el enment weight'))

)) <= 1)))) =0)))) =0

(* fixture_assenbly_el enent to shape_aspect *)
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w5: SIZEOF(QUERY ( arr <* QUERY ( ar <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. REQUI REMENT_FOR_ACTI ON_RESOURCE. RESOURCES' ) |
(' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_REQUI REMENT"
IN TYPECF(ar))) | (NOT (SIZEOF(QUERY ( pdp_inp <*
QUERY ( pdp <* arr. OPERATI ONS |
(' PROCESS_PLANNI NG_SCHEMA. PRODUCT_DEFI NI TI ON_PROCESS'
IN TYPECR(pdp))) | (Sl ZEOF(QUERY ( ppa <* USEDI N(pdp_i np,
' PROCESS_PLANNI NG_SCHEMA. PROCESS_PROPERTY_ASSQOCI ATl ON. PROCESS' ) |
(( (' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT
I N TYPECF( ppa. property_or_shape)) AND
(ppa.description = 'fixture assenbly el enent shape')) AND
( SI ZEOF( USEDI N( ppa. property_or_shape,
' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT. OF_SHAPE' )) = 0)))) =
0))) =0)))) >= 0;

END_ENTI TY;

(*

Formal propositions:

WR1: Thereshall exactly zeroor onereferencesfromaapplied_document_assignment throughtheitems
attribute that references a document with a description of ‘fixture catalogue number' of through the
assigned_document.

WR2: There shall exactly one references from a applied_organization_assignment through the items
attribute that references a organization with a description of ‘fixture company name of through the
assigned_organization.

WR3: There shall be exactly one reference from a resource property through resource with a
description of 'fixture e ement identification'.

WRA4: There shall be exactly zero or onereference from aresource _property through resour ce that is
referenced by resource _property representation throughtheproperty that referencesamass measure -
with_unit with a name of 'fixture d ement weight' through thelist of items.

WRS5: Thereshall bea referencethrough the property attributearesource _property that shall reference
throughther esour ceattributeaaction_resource requir ement that shall referencethroughtheoper ations
attribute a property_process that is referenced through the process attribute by a process property -
association with adescription of 'fixture assembly e ement shape that referencesthroughtheproperty -
or_shape attribute a shape aspect.

5.2.3.2.32 fixture _assembly relationship

A fixture_assembly relationship isan action_resource relationship which rdates afixture assembly
dement to afixture assembly.
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EXPRESS specification:

*

ENTITY fixture_assenbly relationship
SUBTYPE OF (action_resource_rel ationship);
VWHERE
wrl: ' PROCESS_PLANNI NG SCHEMA. FI XTURE_ASSEMBLY'
I N TYPEOF( SELF. rel ati ng_resource);
wr2: ' PROCESS_PLANNI NG SCHEMA. FI XTURE_ASSEMBLY_ELENMENT'
I N TYPEOF( SELF. rel at ed_r esource);

END_ENTI TY;
( *

Formal proposition:

WR1: Therdating_resourceis a fixture assembly.

WR2: Therdated_resourceis a fixture assembly d ement.

5.2.3.2.33 fixture_contract
A fixture_contract is atype of contract that defines documentation for fixtures.

EXPRESS specification:

*

ENTITY fixture_contract
SUBTYPE OF (contract);
VWHERE

(* fixture_contract. design_order *)
wrl: SI ZEOF( QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_ACTI ON REQJEST ASSI GNVENT. | TEMS') |
(adr. assi gned_action_request.description = 'design order'))) = 1;
(* fixture_contract.fabrication_order *)
wr2: S| ZEOF( QUERY ( adr <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. APPLI ED_ACTI ON_REQUEST_ASSI GNVENT. | TEMS' ) |
(adr. assigned_action_request.description = 'fabrication order'))) ;

END_ENTI TY;
( *

Formal propositions:

WR1: There shall exactly one references from a applied_action_request_assignment of kind actio_-
request_assignment through theitems attributethat referencesaversioned _action_request withaname
of 'design order' through the assigned_action request.
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WR2: There shall exactly one references from a applied_action_request_assignment of kind actio_-
request_assignment through theitemsattributethat referencesaversioned _action_request withaname
of ‘fabrication order' through the assigned_action_request.

5.2.3.2.34 fixture setup
A fixture_setup isan action_method which places or locates the fixture assembly on the machine.

EXPRESS specification:

*

ENTITY fixture_setup
SUBTYPE OF (process_plan_activity);
VWHERE

(* fixture_setup.fixture_to_nmachine_|location *)

wl: (NOT(SIZEOF( QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |
(NOT (Sl ZEOF( QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( rpr <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHEMA. CARTESI AN_ PO NT" I N TYPEOF(rpr))
AND (rpr.name = 'fixture to machine location'))))=1)))=0))))=0));

(* fixture_setup.fixture_to_nmachine_orientation *)

wr2: SI ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |
(SI ZEOF( QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHEMA. PLACEMENT' I N TYPEOF(it)) AND
(it.name = 'fixture to nmachine orientation')))) = 1)))=1)))=1;

(* fixture_setup.fixture_to_nmachine_reference_plane *)

wr 3: SI ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |
(NOT (Sl ZEOF( QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(NOT (SI ZEOF(QUERY ( rpr <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHEMA. PLANE' | N TYPEOF(rpr)) AND
(rpr.nane = 'fixture to nachine reference plane')))) = 1))))=1))))=1;

(* fixture_setup to nmachine *)

w4 SI ZEOF( QUERY ( am <* QUERY ( arr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_REQUI REMENT. CPERATI ONS' ) |
(* PROCESS_PLANNI NG _SCHEMA. REQUI REMENT_FOR_ACTI ON_RESOURCE'
IN TYPEOF(arr))) | (NOT (S| ZEOF(QUERY ( it <* am resources |
(" PROCESS_PLANNI NG_SCHEMA. MACHI NE' I N TYPEOR(it)))) = 1))))
= 0;

(* fixture_setup to fixture_assenbly *)
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(* fixture_setup to pallet *)

wr6: S| ZEOF(QUERY ( am <* QUERY ( arr <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_REQUI REMENT. OPERATI ONS' ) |
(" PROCESS_PLANNI NG_SCHEMA. REQUI REMENT_FOR_ACTI ON_RESOQURCE'
IN TYPEOF(arr))) | (NOT (SIZEOF(QUERY ( it <* amresources |
(' PROCESS_PLANNI NG_SCHEMA. PALLET" I N TYPEOR(it)))) >= 0))))
= 0;

END_ENTI TY;

( *

Formal propositions:

WR1: There shall be exactly one reference by an action_property through definition that is referenced
by an action_property_representation through property that has placement with a name of fixtureto
machine location' inthelist of items with a location of cartesian_point.

WR2: There shall be exactly one reference by an action_property through definition that is referenced
by anaction_property_representation through property that of typemeasure representation_itemand
plane_angle measure with a name of 'fixture to machine orientation'.

WR3: There shall be exactly one reference by an action_property through definition that is referenced
by an action_property_representation through property that has placement with a name of fixtureto
machine location' in thelist of items with a plane with a name of ‘fixture to machine reference plane.

WRA4: There shall be exactly onereference by an action_resource requirement of typerequirement_-
for_action_resour ce through the oper ations that references a machine through resour ces.

WRS5: There shall be exactly onereference by an action_resource requirement of typerequirement_-
for_action_resour ce through the operations that references one or more fixture assemblys through
I esour ces.

WR6: There shall be exactly one reference by an action_resource _requirement of typerequirement_-
for_action_resour ce through the oper ations that references one pallet through resour ces.

5.2.3.2.35 machining_operation

The machining_operation is a type of sequential_method that relates a manufacturing_activity with
multiple single _setup_process activities.

EXAMPLE Figure 19illustratesamachining_operation, relating a, manufacturing activity, and asingle_setup_-
process. Figure 19 also illustrates how multiple activities are joined together.
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EXPRESS specification:
ENTI TY machi ni ng_operati on

SUBTYPE OF (sequenti al _net hod);
VWHERE

(* machi ning_operation to manufacturing process feature*)

wl: (S| ZEOF(QUERY ( cm <* USEDI N( SELF. rel ati ng_net hod,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON. CHOSEN_METHOD )
(( ' PROCESS_PLANNI NG_SCHEMA. PROPERTY_PROCESS' | N TYPEOF(cnm))
AND ( SI ZEOF( QUERY ( ppa <* USEDI N(cm
' PROCESS_PLANNI NG_SCHEMA. PROCESS_PROPERTY_ASSQOCI ATl ON. PROCESS' ) |
((ppa. description = 'machi ning operation feature') AND
(' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT
I N TYPEOF( ppa. property_or_shape))))) =1))))<=0);

(* machi ning_operation to single_setup_process*)

wr2: (' PROCESS_PLANNI NG SCHEMA. SI NGLE_SETUP_PRCCESS'
I N TYPEOF( SELF. rel ati ng_net hod) ) ;

(* machi ning_operation to manufacutring_activity*)

wr 3: (' PROCESS_PLANNI NG_SCHEMA. MANUFACTURI NG_ACTI VI TY'
I N TYPEOF( SELF. rel at ed_net hod) ) ;

(* machi ning_operation to operation type*)

wr4: (SELF.description IN'legacy nc','non nc','integrated nc']);
END_ENTI TY;

(*

Formal propositions:

WR1: There shall be a reference through the relating_ method attribute to an action_method that is
referenced by anaction of typeproperty processthroughthechosen _method attribute, that isreferenced
through the process attribute by a process property association with a description of 'machining
operation feature that references through the property_or_shape attribute a shape aspect.

WR2: Therdating_method attribute shall be

WR3: Therdated_method attribute shall be manufacutring_activity

WRA4: The description attribute shall be either 'general’, or 'integrated'.

5.2.3.2.36 manufacturing_process

A manufacturing_process is a type of action_method that through the manufacturing_process -
relationship entities relates machining_process and non_machining_pr ocess to the process plan.
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EXPRESS specification:

*

ENTI TY manuf acturi ng_process
SUBTYPE OF (action_nethod);
VWHERE
w l: SIZEOF( QUERY ( cm <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON. CHOSEN_METHOD ) | (NOT (
S| ZEOF( QUERY ( ppa <* USEDI N(cm
' PROCESS_PLANNI NG_SCHEMA. PROCESS_PROPERTY_ASSQOCI ATl ON. PROCESS' )
| (((' PROCESS_PLANNI NG SCHEMA. SHAPE ASPECT' I N
TYPECOF( ppa. property_or_shape)) AND (ppa. description =
"manufacturing process feature definition')))))
>=0)))) = 0;

wr2: S| ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_METHOD_RELATI ONSHI P. RELATI NG_METHOD ) |
' PROCESS_PLANNI NG_SCHEMA. MANUFACTURI NG_PROCESS_RELATI ONSHI P
IN TYPEOF(ap))) >= 1;

wr 3: SI ZEOF( QUERY ( cm <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON. CHOSEN_METHOD ) | (NOT (
S| ZEOF( QUERY ( ppa <* USEDI N(cm
' PROCESS_PLANNI NG_SCHEMA. PROCESS_PROPERTY_ASSQOCI ATl ON. PROCESS' )
| (((' PROCESS_PLANNI NG SCHEMA. SHAPE_ASPECT_RELATIONSH P' I N
TYPECOF( ppa. property_or_shape)) AND (ppa. description =
"internedi ate shape')))))
>=0)))) = 0;
END_ENTI TY;

(*

Formal propositions:

WR1: There shall be a reference through the relating_method attribute to an action_method that is
referenced by anaction of typeproperty processthroughthechosen _method attribute, that isreferenced
through the process attribute by a process property_association with a description of 'manufacturing
process feature definition' references through the property_or_shape attribute a shape _aspect.

WR2: Thereshall beareferenceby amanufacturing_process relationship throughtherelating_method
attribute.

WR3: There shall be a reference through the relating method attribute to an action_method that is
referenced by an action of typeproperty_processthroughthechosen_method attribute, that isreferenced

through the process attribute by a process property association with a description of ‘intermediate
shape references through the property_or_shape attribute a shape _aspect_rdationship.

5.2.3.2.37 manufacturing_process relationship

Themanufacturing_process relationshipisatypeof sequential_method that relatesamanufacturing_-
process to either a machining_operation or anon_machining_operation.
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EXPRESS specification:

*)
ENTI TY manuf acturi ng_process_rel ationship

SUBTYPE OF (sequenti al _net hod);
VWHERE

wl: (S| ZEOF([
' PROCESS_PLANNI NG_SCHEMA. MACHI NI NG_PROCESS'
' PROCESS_PLANNI NG_SCHEMA. NON_MACHI NI NG_PROCESS' ] *
TYPECOF( SELF. rel at ed_net hod) ) =1) ;

wr2: (' PROCESS_PLANNI NG SCHEMA. MANUFACTURI NG_PRCCESS'
I N TYPEOF( SELF. rel ati ng_net hod)) ;

END_ENTI TY;
( *

Formal propositions:

WR1: Therelated_method attribute shall be machining_process or a non_machining_process.

WR2: Thereating_method attribute shall be manufacturing_process.

5.2.3.2.38 generic_manufacturing_resource

A generic_manufacturing_resource is a type of action resour ce that defines resources for process
planning activities.

EXPRESS specification:

*

ENTI TY generi c_nmanuf acturing_resource
SUPERTYPE OF (ONECF (resource_with_representation, resource_with material))
SUBTYPE OF (action_resource);
VWHERE

(* generic_manufacturing_resource.quantity *)

wl: (NOT(SI ZEOF( QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(NOT (Sl ZEOF( QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( rpr <* apr.representation.itens |
(( Sl ZEOF([ ' PROCESS_PLANNI NG_SCHEMA. RATI O MEASURE WTH UNI T',
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ] * TYPEOF(r pr)) =2)
AND
(rpr.nane "resource quantity'))

)) = 1)) =0)))) =0));

(* generic_manufacturing_resource.units *)

wr2: (NOT( Sl ZEOF(QUERY ( ap <* USEDI N( SELF,
* PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(NOT (S| ZEOF(QUERY ( apr <* USEDI N(ap,
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' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( rpr <* apr.representation.itens |
(( Sl ZEOF([ ' PROCESS_PLANNI NG_SCHEMA. RATI O MEASURE WTH UNI T',

' PROCESS_PLANN NG_SCI—EMR MEASURE _REPRESENTATI ON_I TEM ] * TYPECF(rpr))=2) AND

(rpr.nane = 'resource quantity') AND
(rpr\imeasure_wi th_unit.unit_conponent.nane = 'each'))
)) =1))) =0)))) =0));

END_ENTI TY;

(*

Formal propositions:

WR1: Thereshall beexactly onereferencefromaresour ce_property throughresour cethat isreferenced
by resource property representation through the property that references a
measure_representation_item and count_measur e with a name of 'resource quantity'.

WR2: Thereshall beexactly onereferencefromaresour ce_property through resour cethat isreferenced

by resource property representation through the property that references a
measure_representation_item and unit_component of count_measur e with a name of 'each'’.

5.2.3.2.39 resource with_material

the resource with_material is a type of generic_manufacturing_resource that defines an additional
information for material.

EXPRESS specification:

*

ENTITY resource with nmateri al
SUBTYPE OF (generic_manufacturing_resource);
VWHERE

wrl: (NOT( S| ZEOF(QUERY ( arr <* QUERY ( ar <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. REQUI REMENT_FOR_ACTI ON_RESOURCE. RESOURCES' ) |
(* PROCESS_PLANNI NG SCHENMA. ACTI ON_RESOURCE_REQUI REMENT' | N TYPEOF(ar))) |
(NOT (S| ZEOF( QUERY ( pdp_inp <* QUERY ( pdp <* arr.OPERATI ONS|
(' PROCESS_PLANNI NG_SCHEMA. PROPERTY_PROCESS' | N TYPEOF(pdp))) |
(SI ZEOF( QUERY ( ppa <* USEDI N(pdp_i np,
' PROCESS_PLANNI NG_SCHEMA. PROCESS_PROPERTY_ASSQOCI ATl ON. PROCESS' ) |
(( (' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON
I N TYPECF( ppa. property_or_shape)) AND
(ppa.description = 'resource material')) AND
(' PROCESS_PLANNI NG_SCHEMA. PRODUCT_DEFI NI TI ON
I'N TYPECF( ppa. property or _shape. definition)))))
=1))) =0)))) =0));
END_ENTI TY;

(*
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Formal propositions:

WR1: Thereshall exactly onereferencesfromaaction_resource of kind action_resource_requirement
throughther esour cesattributethat isreferenced by aproduct_property association throughthepr ocess
that referencesthroughproperty _or_shapeaproduct_definition withadescription of 'resourcematerial’,
which references a product_definition through definition.

5.2.3.2.40 resource with_representation

the resource with_material is a type of generic_manufacturing_resour ce that defines an additional
information for external shape representation.

EXPRESS specification:

*

ENTITY resource_wi th_representation
SUBTYPE OF (generic_manufacturing_resource);
VWHERE

wr 1: (NOT( SI ZEOF( QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(Sl ZEOF( QUERY ( rpr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(' PROCESS_PLANNI NG_SCHEMA. EXTERNALLY_DEFI NED_REPRESENTATI ON_W TH_PARANMETERS
IN TYPEOF(rpr.representation)))) = 1)))=0));
END_ENTI TY;

(*

Formal propositions:

WR1: Thereshall beexactly onereferencesfromaresource _property throughtheresour ce attributethat
is referenced by a resource property representation through the property that references through
representation exactly one externally_defined_representation_with_parameters.

5.2.3.2.41 illustration

Aillustration is a type of document that is a pictorial presentation of a part.

EXPRESS specification:

*

ENTITY illustration
SUBTYPE OF (docunent);
WHERE

(* illustration to activity *)
w l: SIZEOF(QUERY ( adr <* QUERY ( dr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. DOCUVENT_REFERENCE. ASSI GNED_DOCUMENT" ) |

(* PROCESS_PLANNI NG_SCHEMA. APPLI ED_DOCUMENT _REFERENCE'
I N TYPEOF(dr))) |
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(NOT(SI ZEOF(QUERY ( d <* adr.itens |
(' PROCESS_PLANNI NG_SCHEMA. PROCESS_PLAN _ACTIVITY' | N TYPEOF(d))

)) >=1)))) =0;
(* illustration to view reference *)

wr2: Sl ZEOF( QUERY ( aduc <* USEDI N( SELF,
' PROCESS_PLANN NG_SCHENVA. APPLI ED DOCUMENT_USAGE_CONSTRAI NT_ASSI GNVENT. | TEVS' ) |
(' PROCESS_PLANNI NG_SCHEMA. VI EW REFERENCE'
I N TYPECF
(aduc\ docunent _usage_constrai nt _assi gnment . assi gned_docunent _usage))
)) >= 0;

END_ENTI TY;
( *

Formal propositions:

WR1: Theillustration shall be the assigned_document in exactly one applied _document_reference
that hasinthelist of items one or more process planning_activity.

WR2: A illustration shall be referenced by one or more document_usage constraint of kind
view_reference.

5.2.3.2.42 in_facility location
Thein_facility location is atype of resource property that defines the position of awork_cell.

EXPRESS specification:

*

ENTITY in_facility_l ocation
SUBTYPE OF (resource_property);
VWHERE

(* in_facility_location.building or_area *)

wl: (NOT(SIZEOF( QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* ap.representation.itens |
(' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPEOF(it)) AND (it.nanme = '"building or area'))))=1)))=0));

(* in_facility_location.location_code *)

wr2: (NOT(SI ZEOF( QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* ap.representation.itens |
( (' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_I TEM I N
TYPEOF(it)) AND (it.name = 'location code'))))=1)))=0));

(* in_facility_location.sublocation *)
wr 3: (NOT(SI ZEOF( QUERY ( ap <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* ap.representation.itens |
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( (' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_I TEM
IN TYPEOF(it)) AND (it.name = 'sublocation')))) = 1)))=0));

(* infacility_location to work_cell *)

wr4: ' PROCESS_PLANNI NG _SCHEMA. WORK_CELL' I N TYPECOF( SELF. resource);
END_ENTI TY;
(*

Formal propositions:

WR1: Exactly onerepresentation_item used for the representation of an in_facility location shall be
of type descriptive representation_item with a name of 'building or area.

WR2: Exactly onerepresentation_item used for the representation of an in_facility location shall be
of type descriptive representation_item with a name of 'location code.

WR3: Exactly onerepresentation_item used for the representation of an in_facility location shall be
of type descriptive representation_item with a name of 'sublocation'

WRA4: There shall beawork_cell referenced through resour ce.

5.2.3.2.43 known_source

Anknown_sour ceisatypeof external_source and pre_defined_item, and it is a source of information
whose name and content are pre-determined in the application protocol.

EXPRESS specification:

*

ENTI TY known_sour ce
SUBTYPE OF (external _source, pre_defined_iten);
END_ENTI TY;

(*
5.2.3.2.44 library_class version_assignment

An library_class version_assignment is a type of applied_external_identification_assignment that
specifies a type of external identification.

EXPRESS specification:

*

ENTITY library_class_versi on_assi gnnent
SUBTYPE OF (applied_external _identification_assignnent);
END_ENTI TY;

(*
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5.2.3.2.45 library_property_version_assignment

Anlibrary property version assignmentisatypeof applied_external_identification_assignment that
specifies a type of external identification.

EXPRESS specification:

*

ENTITY |ibrary_property_version_assi gnrment
SUBTYPE OF (applied_external _identification_assignnent);
END_ENTI TY;

( *
5.2.3.2.46 machine
A machineis atype of action_resour ce that defines machines for process planning activities.

EXPRESS specification:

*

ENTI TY nachi ne
SUBTYPE OF (action_resource);
VWHERE

(* machi ne. conpany_nane *)

wl: S| ZEOF(QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_ORGANI ZATI ON_ASSI GNVENT. | TEMS' ) |
( (' PROCESS_PLANNI NG_SCHENMA. ORGANI ZATI ON
I N TYPEOF( adr . assi gned_organi zation)) AND
(adr. assi gned_organi zati on. description = 'nmachi ne conpany nane')

))) = L
(* machine to controller *)

w2: SIZEOF(QUERY ( ar2 <* QUERY ( arr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_RELATI ONSHI P. RELATED RESOURCE' ) |
(' PROCESS_PLANNI NG_SCHEMA. MACHI NE_ELEMENT_RELATI ONSHI P
IN TYPECF(arr))) |
(' PROCESS_PLANNI NG_SCHEMA. CONTROLLER I N TYPEOF(ar 2. rel ati ng_resource)

))) <= L

(* machine to workstation *)

w 3: SIZEOF(QUERY ( ar2 <* QUERY ( arr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEVMA. ACTI ON_RESOURCE_RELATI ONSHI P. RELATED RESOURCE' ) |
(' PROCESS_PLANNI NG_SCHEMA. MACHI NE_ELEMENT_RELATI ONSHI P
IN TYPECF(arr))) |
(' PROCESS_PLANNI NG_SCHEMA. WORKSTATI ON' | N TYPEOR(ar 2. rel ati ng_resource)

))) = 1

(* machine to pallet *)

w4: S| ZEOF(QUERY ( ar2 <* QUERY ( arr <* USEDI N( SELF,
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' PROCESS_PLANNI NG_SCHENMA. ACTI ON_RESOURCE_RELATI ONSH P. RELATED RESOURCE' ) |
(' PROCESS_PLANNI NG_SCHEMA. MACHI NE_ELEMENT_RELATI ONSHI P
IN TYPECF(arr))) |
((ar2.nanme = 'machine contains pallet') AND (
(' PROCESS_PLANNI NG_SCHEMA. PALLET" | N TYPEOF(ar2.rel ati ng_resource)

))))) =L

END_ENTI TY;
( *

Formal propositions:

WR1: There shall exactly one references from a applied_organization_assignment through the items
attribute that references a organization with a description of 'machine company name of through the
assigned_organization.

WR2: There shall be one or more references from a action resource relationship of type
tool_assemnbly relationship through related resource that references a controller through
relating_resour ce.

WR3: The machine shall reference through usage an part_mounting.

WR4: There shall be one or more references from a action resource relationship of type
tool_assemnbly relationship through related resource that references a workstation through
relating_resour ce.

WRS5: There shall be one or more references from a action resource relationship of type

tool_assemnbly relationship through related resource that references a pallet  through
relating_resour ce.

5.2.3.2.47 machine_element_relationship

A machine_dement_rdationshipisanaction_resource relationship whichrdatesamachinetoamachine
components.

EXPRESS specification:

*

ENTI TY nmachi ne_el ement _rel ati onship
SUBTYPE OF (action_resource_relationship);
END_ENTI TY;

(*
5.2.3.2.48 machine setup

A machine_setup is an action_method which places or locates the fixture assembly and the part on the
machine.
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EXPRESS specification:

*

ENTI TY nachi ne_set up
SUBTYPE OF (process_plan_activity);
VWHERE
(* machine_setup to nmachine *)

w l: SIZEOF(QUERY ( am <* QUERY ( arr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_REQUI REMENT. OPERATI ONS' ) |
(' PROCESS_PLANNI NG_SCHEMA. REQUI REMENT_FOR_ACTI ON_RESOURCE'
IN TYPEOF(arr))) | (NOT (SIZEOF(QUERY ( it <* amresources |
(' PROCESS_PLANNI NG_SCHEMA. MACHI NE' I N TYPEOF(it))
)) >=1)))) =0;
END_ENTI TY;

(*

Formal propositions:

WR1: There shal be exactly one reference by an action resource requirement of type
requirement_for_action_resour ce through the oper ationsthat references one or more machine through
I esour Ces.

5.2.3.2.49 machine usage

A machine usageisatypeof requirement_for_action_resour cethat defines requirements for machine
and wor kstation.

EXPRESS specification:

*

ENTI TY nachi ne_usage
SUBTYPE OF (requirenent _for_action_resource);
VWHERE
(* machi ne_usage to nachi ne and workstation *)

wl: S| ZEOF( QUERY( w <* SELF.resources |

(' PROCESS_PLANNI NG_SCHENA. WORKSTATI ON' I N TYPEOF(W))) =1;
wr2: Sl ZEOF( QUERY( w <* SELF.resources |

(' PROCESS_PLANNI NG_SCHEMA. MACHI NE' I N TYPEOF(W))) =1;

(* machi ne_usage to specification *)

wr 3: SI ZEOF( QUERY (adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_DOCUVMENT _REFERENCE. | TEMS' ) |
(' PROCESS_PLANNI NG_SCHEMA. PROCESS_PLAN_SPECI FI CATION' I N TYPECOF
(adr. assi gned_docunent)))) =1;

(* machi ne_usage to nachi ne_par anet er s*)

wr4: (NOT(SI ZEOF( QUERY ( rp <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(NOT (Sl ZEOF(QUERY ( inmpl _rep <* QUERY ( pdr <* USED N(rp,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(' PROCESS_PLANNI NG_SCHENMA. REPRESENTATI ON
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wr 8:

384

I N TYPEOF( pdr. representation))) |

((inpl _rep.representation.nane = ' machi ne usage paraneter')AND
(SI ZEOF(QUERY ( it <* inpl_rep.representation.itens |
(( Sl ZEOF([

' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,

' PROCESS_PLANNI NG_SCHEMA. RATI O MEASURE WTH UNIT'] *
TYPEOF(it)) = 2) AND (it.name="maxi mum spi ndl e speed')
) ))>=1)) ))=0))))=0));

(NOT( SI ZEOF( QUERY ( rp <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(NOT (Sl ZEOF(QUERY ( inmpl _rep <* QUERY ( pdr <* USED N(rp,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(' PROCESS_PLANNI NG_SCHEMA. REPRESENTATI ON
I N TYPEOF( pdr.representation))) |
((inpl _rep.representation. nane = ' machi ne usage paraneter')AND
(SI ZEOF(QUERY ( it <* inpl_rep.representation.itens |
(( Sl ZEOF([

' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHEMA. LENGTH_ MEASURE WTH UNIT'] *
TYPEOF(it)) = 2) AND (it.name="maxi num feedrate')

) ))>=1)) ))=0))))=0));

(NOT( SI ZEOF( QUERY ( rp <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(NOT (Sl ZEOF(QUERY ( inmpl _rep <* QUERY ( pdr <* USED N(rp,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(' PROCESS_PLANNI NG_SCHEMA. REPRESENTATI ON
I N TYPEOF( pdr.representation))) |
((inpl _rep.representation. nane = ' machi ne usage paraneter')AND
(SI ZEOF(QUERY ( it <* inpl_rep.representation.itens |
(' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_I TEM I N
TYPEOR(it)) AND (' PROCESS PLANNI NG SCHEMA. COUNT_MEASURE' | N
TYPEOF(i t\ neasure_wi th_unit.val ue_conponent)) AND (it.name
= 'nunber of control axis')

))>=1)) ))=0))))=0));

(NOT( SI ZEOF( QUERY ( rp <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(NOT (Sl ZEOF( QUERY ( inpl _rep <* QUERY ( pdr <* USED N(rp,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(' PROCESS_PLANNI NG_SCHENMA. REPRESENTATI ON
I N TYPEOF( pdr. representation))) |
((inpl _rep.representation. nane = ' machi ne usage paraneter')AND
(SI ZEOF(QUERY ( it <* inpl_rep.representation.itens |
(( Sl ZEOF([

' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHEMA. LENGTH_MEASURE WTH UNIT'] *
TYPEOF(it)) = 2) AND (it.name='table size')

) ))>=1)) ))=0))))=0));

(NOT( SI ZEOF( QUERY ( rp <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |

(NOT (Sl ZEOF( QUERY ( inmpl _rep <* QUERY ( pdr <* USEDI N(rp,

' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(' PROCESS_PLANNI NG_SCHEMA. REPRESENTATI ON

I N TYPEOF( pdr.representation))) |

((inpl _rep.representation. nane = ' machi ne usage paraneter')AND

(SI ZEOF(QUERY ( it <* inpl_rep.representation.itens |
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(' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_I TEM
IN TYPEOF(it)) AND (it.description IN['true','false','unknown'])
AND (it.name='table indexing function')

)))>=1)) ))=0))))=0));

w 9: (NOT(SI ZEOF( QUERY ( rp <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(NOT (Sl ZEOF( QUERY ( inmpl _rep <* QUERY ( pdr <* USED N(rp,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(' PROCESS_PLANNI NG_SCHEMA. REPRESENTATI ON
I N TYPEOF( pdr. representation))) |

((inpl _rep.representation.nane = ' machi ne usage paraneter')AND
(SI ZEOF(QUERY ( it <* inpl_rep.representation.itens |
(( Sl ZEOF([

' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHEMA. LENGTH_MEASURE WTH UNIT'] *
TYPEOF(it)) = 2) AND (it.nanme='positioning accuracy')
) ))>=1)) ))=0))))=0));

wr 10: (NOT( SI ZEOF( QUERY ( rp <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(NOT (Sl ZEOF(QUERY ( inmpl _rep <* QUERY ( pdr <* USED N(rp,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(' PROCESS_PLANNI NG_SCHENMA. REPRESENTATI ON
I N TYPEOF( pdr.representation))) |

((inpl _rep.representation. nane = ' machi ne usage paraneter')AND
(SI ZEOF(QUERY ( it <* inpl_rep.representation.itens |
(( Sl ZEOF([

' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,

' PROCESS_PLANNI NG_SCHEMA. LENGTH_MEASURE WTH UNIT'] *
TYPEOF(it)) = 2) AND (it.nanme="axis range of notion ')
) ))>=1)) ))=0))))=0));

w 11l: (NOT(SI ZEOF( QUERY ( rp <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(NOT (Sl ZEOF(QUERY ( inpl _rep <* QUERY ( pdr <* USED N(rp,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(' PROCESS_PLANNI NG_SCHENMA. REPRESENTATI ON
I N TYPEOF( pdr.representation))) |
((inpl _rep.representation. nane = ' machi ne usage paraneter')AND
(SI ZEOF(QUERY ( it <* inpl_rep.representation.itens |
(' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_I TEM I N
TYPEOF(it)) AND (' PROCESS PLANNI NG SCHEMA. COUNT_MEASURE' | N
TYPEOF(i t\ neasure_wi th_unit.val ue_conponent)) AND (it.name
= 'nunber of sinultaneous axis')

))>=1)) ))=0))))=0));

wr12: (NOT(SI ZEOF( QUERY ( rp <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(NOT (Sl ZEOF( QUERY ( inmpl _rep <* QUERY ( pdr <* USED N(rp,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(' PROCESS_PLANNI NG_SCHENMA. REPRESENTATI ON
I N TYPEOF( pdr.representation))) |

((inpl _rep.representation. nane = ' machi ne usage paraneter')AND
(SI ZEOF(QUERY ( it <* inpl_rep.representation.itens |
(( Sl ZEOF([
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' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHEMA. RATI O MEASURE WTH UNIT'] *
TYPECF(it)) = 2) AND (it.nanme='spindle power')

) ))>=1)) ))=0))))=0));

END_ENTI TY;
( *

Formal propositions:

WR1: There shall be oneresour ces of type workstation.
WR2: There shall be oneresour ces of type machine.

WR3: Themachine usage shall beintheset of items of exactly one applied_document_refer ence with
aassigned_document defines the process plan_specification containing the controller specification.

WRA4: Thereshall beexactly onereferencefromaresource_property through resour cethat isreferenced
by resource property representation through the property that references a representation with a
name of 'machine usage specification' that references through the items attribute the measure -
representation_item and ratio_representation_item with a name of 'maximum spindle speed'.

WRS5: Thereshall beexactly onereferencefromaresource _property through resour cethat isreferenced
by resource property representation through the property that references a representation with a
name of 'machine usage specification' that references through the items attribute the measure -
representation_item and length_representation_item with a name of 'maximum feedrate'.

WR6: Thereshall beexactly onereferencefromaresource_property throughresour cethat isreferenced
by resource property representation through the property that references a representation with a
name of 'machine usage specification' that references through the items attribute the measure -
representation_item and count_measur e with a name of 'number of control axis.

WRY7: Thereshall beexactly onereferencefromaresource_property throughresour cethat isreferenced
by resource property representation through the property that references a representation with a
name of 'machine usage specification' that references through the items attribute the measure -
representation_item and length_representation_item with a name of 'table size.

WRS8: Thereshall beexactly onereferencefromaresource_property throughresour cethat isreferenced
by resource property representation through the property that references a representation with a
name of 'machine usage specification' that references through the items attribute the descriptive -
representation_item with a name of 'tableindexing function' and adescription of ether 'true, 'false, or
‘unknown’.

WR9: Thereshall be exactly onereferencefromaresour ce_property throughresour cethat isreferenced
by resource property representation through the property that references a representation with a
name of 'machine usage specification' that references through the items attribute the measure -
representation_item and length_representation_item with a name of 'positioning accuracy'.
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WR10: There shall be exactly one reference from a resource property through resource that is
referenced by resour ce_property_representation throughthepr operty that referencesar epresentation
with a name of 'machine usage specification' that references through the items attribute the measure -
representation_item and length_representation_item with a name of 'axis range of motion .

WR11: There shall be exactly one reference from a resource property through resource that is
referenced by resour ce_property_representation throughthepr operty that referencesar epresentation
with a name of 'machine usage specification' that references through the items attribute the measure -
representation_item and count_measur e with a name of 'number of simultaneous axis'.

WR12: There shall be exactly one reference from a resource property through resource that is
referenced by resour ce_property_representation throughthepr operty that referencesar epresentation
with a name of 'machine usage specification' that references through the items attribute the measure_-
representation_item and ratio_representation_item with a name of 'spindle power'.

5.2.3.2.50 machining_tolerance

Anmachining_toleranceisanaction_property whichisthe description of thedeviation allowed for acut
segment.

EXPRESS specification:

*

ENTI TY machi ni ng_t ol erance
SUBTYPE OF (action_property);
VWHERE

wrl: (NOT( S| ZEOF( QUERY ( apr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHENMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(S| ZEOF(QUERY ( it <* apr.representation.itens |
( (Sl ZEOF( [
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS _ PLANNI NG_SCHEMA. LENGTH_ I\/EASURE WTH UNIT ] *
TYPEOF(it)) = 2) AND (it.name = 'inside tolerance'))))=1)))=0));

wr2: (NOT( S| ZEOF( QUERY ( apr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(S| ZEOF(QUERY ( it <* apr.representation.itens |
((SI ZEOF([
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS _ PLANNI NG_SCHEMA. LENGTH_ I\/EASURE WTH UNI T ] *
TYPEOF(it)) = 2) AND (it.name = 'outside tolerance'))))=1)))=0));

wr 3: (NOT( S| ZEOF( QUERY ( apr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(S| ZEOF(QUERY ( it <* apr.representation.itens |
( (Sl ZEOF( [
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS _ PLANNI NG_SCHEMA. LENGTH_ I\/EASURE WTHUNIT ] *
TYPEOF(it)) = 2) AND (it.name = 'total tolerance'))))<=1)))=0));
END_ENTI TY;

(*
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Formal propositions:

WR1: Thee shall be exactly onerepresentation_items with the names of: ‘inside tolerance'.
WR2: Thee shall be exactly onerepresentation_items with the names of: ‘outside tolerance'.

WR3: Thee shall be exactly onerepresentation_items with the names of: ‘total tolerance'.

5.2.3.2.51 manufacturing_activity

The manufacturing_activity is atype of process plan_activity, that is atype of action_method which
is the definition of a process planning Activity.

EXPRESS specification:

*

ENTI TY manufacturing_activity
SUPERTYPE OF (ONECF (ancillary_activity, part_handling,
part _fixture_unnounting, part_nounting, fixture_pallet_nounting,
part _machi ne_unnounting, process_activity, validation,
fixture_pall et_unnounting))
SUBTYPE OF (process_plan_activity);
VWHERE

(* manufacturing_activity to controller_program*)

wrl: (NOT ((
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_VETHOD W TH_ASSOCI ATED_DOCUMENTS' )
IN TYPEOF( SELF))) OR
(Sl ZEOF( QUERY ( adr <*
SELF\ acti on_met hod_wi t h_associ at ed_docunent s. docunent s |
(' PROCESS_PLANNI NG_SCHEMA. CONTROLLER _PROGRAM | N TYPEOF( adr))

)) <= 1);

wr2: S| ZEOF( QUERY ( sar <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_METHOD_ASSI GNVENT. ASSI GNED_ACTI ON_METHCD ) |
(' PROCESS_PLANNI NG_SCHEMA. APPLI ED_ACTI ON_METHOD_ASSI GNMVENT
IN TYPEOF(sar)) AND
(S| ZEOF( QUERY(edi <* sar.itens |
(' PROCESS_PLANNI NG_SCHEMA. EXTERNALLY_DEFI NED_SCHEMA' | N TYPEOF( edi )

)))=1)))>=1;

END_ENTI TY;
( *

Formal propositions:

WR1: There shall be zero or one controller referenced through documents.

WR2: There shall be a reference through the assigned_action_method attribute by action_method_-
assignment of type applied_action_method_assignment that references through the items attribute
externally_defined_schema
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5.2.3.2.52 pallet

A pallet isatypeof action_resour cethat is aworking surface associated with amachineto place a piece
part being manufactured

EXPRESS specification:

*

ENTITY pal |l et
SUBTYPE OF (action_resource);

END_ENTI TY;
( *

5.2.3.2.53 ngon_shape representation

Anngon_shape representation specifiesrepresentation of ashapethat isavolumedefined asangonarea
of adefined length. The enclosed areais defined by three or more straight sides.

EXPRESS specification:

*

ENTI TY ngon_shape_representati on
SUBTYPE OF (shape_representation_w th_paraneters);
VWHERE
w 1l: SIZEOF(SELF.itens) = 5;
wr2: SIZEOF(QUERY ( it <* SELF.itens | ((
' PROCESS PLANNI NG_SCHEMA. PLACEMENT' I N TYPEOF(it)) AND (it.
name = 'orientation')))) = 1;
wr 3: SIZECF(QJERY (it <* SELF.itens | ((SIZEO([
' PROCESS_PLANNI NG_SCHEMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHEMA. LENGTH MEASURE WTH UNIT'] *
TYPEOF(it)) = 2) AND (it.name = '"length')))) = 1;
wr4: SIZEOF(QUERY ( it <* SELF.itens | ((SIZEOF(]
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHEMA. LENGTH MEASURE WTH UNIT'] *
TYPEOF(it)) = 2) AND (it.name = 'corner radius')))) = 1;
w5: SIZEOF(QUERY ( it <* SELF.itens | ((SIZEOF(]
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHEMA. LENGTH_MEASURE WTH UNIT'] *
TYPECF(i t)) 2) AND (it.name IN ['circunscribed dianeter',
"dianmeter across flats'])))) = 1;
wr 6: SI ZEOF(QUERY ( it <* SELF.itens |
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM | N
TYPEOF(it)) AND (' PROCESS PLANNI NG SCHEMA. COUNT_MEASURE' | N
TYPECOF(i t\ neasure_wi th_unit.val ue_conponent))) AND (it.nane
= 'nunber of sides')))) = 1;
END _ENTITY; -- ngon_shape_representation

(*
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Formal propositions:

WR1: The ngon_shape representation shall contain exactly five representation_items in its set of
items.

WR2: One of the representation_items used for the implicit representation of a ngon_shape -
representation shall be of type placement with a name of 'orientation'.

WR3: One of the representation_items used for the implicit representation of a ngon_shape -
representation shall be of type measure representation_item and length_measure with_unit with a
name of 'length'’.

WR4: One of the representation_items used for the implicit representation of a ngon_shape -
representation shall be of type measure _representation_item and length_measure with_unit with a
name of ‘corner radius.

WRS5: One of the representation_items used for the implicit representation of a ngon_shape -
representation shall be of type measure representation_item and length_measure with_unit with a
name of ‘circumscribed diameter' or ‘diameter across flats'.

WR6: One of the representation_items used for the implicit representation of a ngon_shape -
representation shall be of type measure _representation_item withavalue_component of typecount_-
measur e and a name of 'number of sides.

Informal propositions:

IP1: Thelocation of thengon_shape representation shall be defined at the center of the enclosed area.
IP2: Thengon_shape representation shall be defined with the enclosed areain the X-Y plane with one

of thesides of the ngon paralld to the X direction intersecting the negative Y axis. Thelengthisalongthe
Z direction.

5.2.3.2.54 non_machining_process

The non_machining_process is a type of action method that defines ancillary_setups and
manufacturing_activitys for non machining processes.

EXAMPLE Figure 19 illustrates a non_machining_operation,

EXPRESS specification:

*

ENTI TY non_nmachi ni ng_process

SUBTYPE OF (action_nethod);
VWHERE

(* non_nachi ning_process to manufacturing_activity *)

390 ©I1S0O 2004 — All rights reserved



I SO/DI'S 10303-240: 2004(E)

wrl: S| ZEOF(QUERY ( sar <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHENMA. ACTI ON_VMVETHOD_RELATI ONSHI P. RELATI NG_METHOD' ) |
(' PROCESS_PLANNI NG_SCHEMA. NON_MACHI NI NG_PROCESS_RELATI ONSHI P
IN TYPEOF(sar)) AND
(' PROCESS_PLANNI NG_SCHEMA. ANCI LLARY_SETUP'
IN TYPECOF(sar.rel ated_met hod)))) >=1;

(* non_nachi ning_process to ancillary_setup *)

wr2: S| ZEOF( QUERY ( sar <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHENMA. ACTI ON_VMVETHOD_RELATI ONSHI P. RELATI NG_METHOD' ) |
(' PROCESS_PLANNI NG_SCHEMA. NON_MACHI NI NG_PROCESS_RELATI ONSHI P
IN TYPEOF(sar)) AND
(' PROCESS_PLANNI NG_SCHEMA. MANUFACTURI NG_ACTI VI TY'
I N TYPEOF(sar.rel ated_met hod)))) >=1;

END_ENTI TY;
( *

Formal propositions:

WR1: Thereshall beoneor morereferencesthroughtherelating._method attributeof anaction_method_-
relationship of typenon_machining_process relationship that references through thereated_method
an ancillary_setup.

WR2: Thereshall beoneor morereferencesthroughtherdating_method attributeof anaction_method_-
relationship of typenon_machining_process rdationship that references through thereated_method
an manufacturing_activity.

5.2.3.2.55 non_machining_process relationship

Thenon_machining_process rédationship isatypeof sequential_method that rdatesaancillary_setup
and manufacturing_activity to a non_machining_operation.

*

ENTI TY non_nmachi ni ng_process_rel ati onship
SUBTYPE OF(sequenti al _net hod);
VWHERE

wl: (S| ZEOF([
' PROCESS_PLANNI NG_SCHENMA. MANUFACTURI NG_ACTI VI TY'
' PROCESS_PLANNI NG_SCHEMA. ANCI LLARY_SETUP' ] *
TYPECOF( SELF. rel at ed_net hod) ) =1) ;

wr2: (' PROCESS_PLANNI NG SCHEMA. NON_MACHI NI NG_PRCCESS'
I N TYPEOF( SELF. rel ati ng_net hod)) ;

END_ENTI TY;
( *
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Formal propositions:

WR1: Theredated method attribute shall be ancillart_setup or a manufacturing_activity.

WR2: Therdating_method attribute shall be non_manufacturing_process.

5.2.3.2.56 part_handling

A part_handling is an action_method which is the method of relocating the product from one discrete
location to another.

EXPRESS specification:

*

ENTI TY part_handl i ng
SUBTYPE OF (manufacturing_activity);

END _ENTITY; -- part_handling
(*

5.2.3.2.57 part_contract
A part_contract is atype of contract that defines documentation to manufacture a part.

EXPRESS specification:

*

ENTI TY part_contract
SUBTYPE OF (contract);
VWHERE

(* contract to conpany *)

wrl: S| ZEOF(QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_ORGANI ZATI ON_ASSI GNVENT. | TEMS' ) |
( (' PROCESS_PLANNI NG_SCHEMA. ORGANI ZATI ON
I N TYPEOF( adr . assi gned_or gani zation)) AND
(adr. assi gned_organi zati on. descri pti on=' bi ndi ng aggrenent')))) =1;

(* contract to part_version *)

wr2: SI ZEOF( QUERY ( ca <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. CONTRACT_ASSI GNIVENT. ASSI GNED_CONTRACT" ) |
( (' PROCESS_PLANNI NG_SCHEMA. APPLI ED_CONTRACT_ASSI GNMVENT
IN TYPEOF(ca)) AND (NOT (SIZEOF(QUERY ( pdf <* ca.items |
( (' PROCESS_PLANNI NG_SCHENMA. PRODUCT_DEFI NI TI ON_FORMATI ON
IN TYPEOF(pdf)) AND (NOT (SIZEOF( QUERY ( pd <* USEDI N( pdf,
' PROCESS_PLANNI NG_SCHENMA. PRODUCT_DEFI NI TI ON. FORVATI ON' ) |
(pd. frane_of _reference.nanme = 'part definition'))) = 1)))))

=1))))) = 0;

(* contract to docunent_assignment *)
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wr 3: SI ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. CONTRACT_ASSI GNIVENT. ASSI GNED_CONTRACT" ) |
( (' PROCESS_PLANNI NG_SCHEMA. APPLI ED_CONTRACT_ASSI GNMVENT
IN TYPEOF(ap)) AND (NOT (SIZEOF(QUERY ( it <* ap.items |
( (' PROCESS_PLANNI NG_SCHEMA. DOCUMENT_FI LE" I N TYPEOF(it))
AND (it.description = 'contract docunent')))) <=1

))))) =0;
(* contract. project_nunber *)

wr4: S| ZEOF( QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_ORGANI ZATI ON_ASSI GNVENT. | TEMS' ) |
( (' PROCESS_PLANNI NG_SCHENMA. ORGANI ZATI ON
I N TYPEOF( adr . assi gned_organi zation)) AND
(SI ZEOF( QUERY ( op <* USEDI N(adr. assi gned_organi zati on,
' PROCESS_PLANNI NG_SCHENMA. ORGANI ZATI ONAL_PRQOJECT. RESPONSI BLE_ORGANI ZATI ONS' )

|
(op.description = 'project nunber'))) = 1)))) = 1;

END_ENTI TY;
( *

Formal propositions:

WR1: Thereshall bereferenced by exactly oneapplied organization assignment of kind or ganization_-
assignment through the assigned_or ganization that references exactly one or ganization with a name of
'binding agreement’ in the list of items.

WR2: There shall be referenced by exactly one applied contract_assignment of kind contract_-
assgnment throughtheassigned_contr act that referencesexactly oneproduct_definition_formationwith
aproduct_definition_context with a name of 'part definition’

WR3: There shall be referenced by exactly one applied _contract_assignment of kind contract_-
assignment through the assigned_contr act that references zero or onedocument_filewithadescription
of 'contract document’ in thelist of items.

WRA4: There shall be referenced by exactly one applied_organization assignment of kind
organization_assignment through the assigned_or ganization that references exactly one organization

that isreferenced by an or ganizational _pr oj ect through responsible_or ganization with a description of
'project number' in thelist of items.

5.2.3.2.58 part_fixture_mounting

A part_fixture_mounting isanaction_method which isthetechniqueof locating the product in aholding
device.

EXPRESS specification:

*

ENTITY part _fixture_nounting
SUBTYPE OF (part_nounting);
VWHERE
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(* part_fixture_nounting.fixture_|location_origin *)

w l: (NOT(SIZEOF( QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION ) |
(NOT (Sl ZEOF( QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHEMA. CARTESI AN_ PO NT" I N TYPEOF(it)) AND
(it.name = 'fixture location origin'))))=1)))=0))))=0));

(* part_fixture_nounting.fixture_orientation *)

wr2: (NOT(SI ZEOF( QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION ) |
(NOT (Sl ZEOF( QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHEMA. PLACEMENT' I N TYPEOF(it)) AND
(it.name = 'fixture orientation'))))=1)))=0))))=0));

(* part_fixture_nounting.fixture_reference_plane *)

wr 3: (NOT(SI ZEOF( QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |
(NOT (Sl ZEOF( QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHEMA. PLANE' I N TYPEOF(it)) AND
(it.name = 'fixture reference plane'))))=1)))=0))))=0));

(* part_fixture_nounting to part_shape *)

wr4: (NOT(SI ZEOF( QUERY ( cm <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON. CHOSEN_METHOD' ) |
(NOT (Sl ZEOF( QUERY ( ppa <* USEDI N(cm
' PROCESS_PLANNI NG_SCHEMA. PROCESS_PROPERTY_ASSQOCI ATl ON. PROCESS' ) |
( (' PROCESS_PLANNI NG_SCHEMA. PRODUCT_DEFI NI TI ON_SHAPE'
I N TYPECOF( ppa. property_or_shape)) AND
ppa. description = 'part fixture nounting part shape'))

(
)) <=1)))) = 0));

END_ENTI TY;
( *

Formal propositions:

WR1: There shall be exactly one reference by an action_property through definition that is referenced
by an action_property_representation through property that has placement with a name of fixtureto
machine location' inthelist of items with a cartesian_pointwith a name of "fixture location origin'.

WR2: There shall be exactly one reference by an action_property through definition that is referenced

by anaction_property_representation through property that of typemeasure _representation_itemand
placement with a name of 'fixture location origin'.
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WR3: There shall be exactly one reference by an action_property through definition that is referenced
by an action_property_representation through property that has placement with a name of fixtureto
machine location' in thelist of items with a plane with a name of fixture reference plane.

WRA4: There shall be exactly onereference by an action through chosen_method that is referenced by a

process property association through process with a description of 'part fixture mounting part shape
that references product_definition_shape through property _or_shape.

5.2.3.2.59 part_fixture unmounting

A part_fixture_unmounting is an action_method which is the technique of removing the product in a
holding device.

EXPRESS specification:

*

ENTITY part_fixture_unnmounting
SUBTYPE OF (manufacturing_activity);
END_ENTI TY;

(*
5.2.3.2.60 part_mounting
A part_mounting is an action_method which is a method of loading a part on a machine.

EXPRESS specification:

*

ENTITY part_nounting
SUPERTYPE OF (ONECF (part_fixture_nounting, part_nachi ne_nounting))
SUBTYPE OF (manufacturing_activity);
VWHERE
(* part_nounting.part_location_origin *)

wrl: SI ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |
(SI ZEOF(QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(S| ZEOF(QUERY ( it <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHEMA. CARTESI AN_ PO NT" I N TYPEOF(it)) AND
(it.name = 'part location origin')))) = 1)))=1)))=1;
END_ENTI TY;
(*

Formal propositions:

WR1: There shall be exactly one reference by an action_property through definition that is referenced
by an action_property_representation through property that has placement with a name of fixtureto
machine location' inthelist of items with a cartesian_pointwith a name of 'part location origin'.
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5.2.3.2.61 part_machine_mounting

A part_machine_mounting is an action_method which is the technique of locating the product on the
machine.

EXPRESS specification:

*

ENTI TY part_nmachi ne_nounti ng
SUBTYPE OF (part_nounting);
VWHERE

(* part_machi ne_nounting. machi ne_|l ocation_origin *)

wrl: SI ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION ) |
(SI ZEOF( QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHEMA. CARTESI AN_ PO NT" I N TYPEOF(it)) AND
(it.name = 'machine location origin')))) = 1)))=1)))=1;

(* part_nmachi ne_nounting. machi ne_orientation *)

w2: SI ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |
(SI ZEOF(QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHEMA. PLACEMENT' I N TYPEOF(it)) AND
(it.name = 'machine orientation')))) = 1)))=1)))=1;

(* part_machi ne_nounting. machi ne_r ef erence_pl ane *)

wr 3: SI ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |
(SI ZEOF(QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHEMA. PLANE' I N TYPEOF(it)) AND
(it.name = 'nmachine reference plane')))) = 1)))=1)))=1;
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(* part_nmachine_nounting to part_shape *)

wr 4: SI ZEOF( QUERY ( cm <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON. CHOSEN_METHOD' ) |
(NOT (Sl ZEOF( QUERY ( ppa <* USEDI N(cm
' PROCESS_PLANNI NG_SCHEMA. PROCESS_PROPERTY_ASSQOCI ATl ON. PROCESS' ) |
( (' PROCESS_PLANNI NG_SCHEMA. PRODUCT_DEFI NI TI ON_SHAPE'
I N TYPECF( ppa. property_or_shape)) AND
(ppa.description = 'part machi ne nounting part shape')))) = 1)))) = 1;

w 5: SI ZEOF(QUERY ( am <* QUERY ( arr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_REQUI REMENT. OPERATI ONS' ) |
(' PROCESS_PLANNI NG_SCHEMA. REQUI REMENT_FOR_ACTI ON_RESOURCE'
IN TYPECF(arr))) |
(SI ZEOF(QUERY ( it <* amresources |
(' PROCESS_PLANNI NG_SCHEMA. MACHI NE' IN TYPECF(it)))) =1))) = 1;

END_ENTI TY;
( *

Formal propositions:

WR1: There shall be exactly one reference by an action_property through definition that is referenced
by an action_property_representation through property that has placement with a name of fixtureto
machine location' in thelist of items with a cartesian_pointwith a name of 'machine location origin'.

WR2: There shall be exactly one reference by an action_property through definition that is referenced
by anaction_property_representationthrough property that of typemeasur e representation_itemand
placement with a name of 'machine location origin'.

WR3: There shall be exactly one reference by an action_property through definition that is referenced
by an action_property_representation through property that has placement with a name of fixtureto
machine location' inthelist of items with a plane with a name of 'machine reference plane.

WRA4: There shall be exactly one reference by an action through chosen_method that is referenced by a
process property association through processwith adescription of 'part machine mounting part shape
that references product_definition_shape through property _or_shape.

WRS5: There shall be exactly onereference by an action resource requirement of typerequirement_-
for_action_resour ce through the oper ations that references one or more machine through resour ces.

5.2.3.2.62 part_machine_unmounting

A part_machine_unmounting isan action_method which is the technique of removing the product from
the machine.
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EXPRESS specification:

*

ENTI TY part _nachi ne_unnounti ng

SUBTYPE OF (manufacturing_activity);

END_ENTI TY;

(*

5.2.3.2.63 fixture pallet_mounting

A fixture pallet_mounting is an action_method which is the technique of locating the product on the
machine pallet.

EXPRESS specification:

*

ENTITY fixture_pallet_nounting

wrl:

w2:

wr 3:

SUBTYPE OF (manufacturing_activity);
VWHERE

( NOT( SI ZEOF( QUERY ( ap <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |

(NOT (Sl ZEOF( QUERY ( apr <* USEDI N(ap,

' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* apr.representation.itens |

( (' PROCESS_PLANNI NG_SCHEMA. CARTESI AN_ PO NT" I N TYPEOF(it)) AND
(it.name = 'pallet location origin'))))=1)))=0))))=0));

(NOT( SI ZEOF( QUERY ( ap <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |

(NOT (Sl ZEOF( QUERY ( apr <* USEDI N(ap,

' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* apr.representation.itens |

( (' PROCESS_PLANNI NG_SCHEMA. PLACEMENT' I N TYPEOF(it)) AND

(it.name = 'pallet orientation'))))=1)))=0))))=0));

( NOT( SI ZEOF( QUERY ( ap <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |

(NOT (Sl ZEOF( QUERY ( apr <* USEDI N(ap,

' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* apr.representation.itens |

( (' PROCESS_PLANNI NG_SCHEMA. PLANE' I N TYPEOF(it)) AND

(it.name = 'pallet reference plane'))))=1)))=0))))=0));

END_ENTI TY;

(*
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Formal propositions:

WR1: There shall be exactly one reference by an action_property through definition that is referenced
by an action_property_representation through property that has placement with a name of fixtureto
machine location' inthelist of items with a cartesian_pointwith a name of 'pallet location origin'.

WR2: There shall be exactly one reference by an action_property through definition that is referenced
by an action_property _representation through property that has placement with a name of 'pallet
orientation' in thelist of items.

WR3: There shall be exactly one reference by an action_property through definition that is referenced
by anaction_property_representation through property that has plane with aname of 'pallet reference
plane inthelist of items.

5.2.3.2.64 Fixture pallet_unmounting

A Fixture pallet_unmounting isanaction_method whichisthetechnique of removing the product from
the machine pallet.

EXPRESS specification:
*)
ENTITY Fi xture_pal |l et _unnounti ng

SUBTYPE OF (manufacturing_activity);
END_ENTI TY;

(*

5.2.3.2.65 process_activity

The process_activity is atype of manufacturing_activity is atype of process plan_activity, that isa
type of action_method which is the definition of a machining process planning Activity.

EXPRESS specification:

*

ENTITY process_activity
SUBTYPE OF (manufacturing_activity);
VWHERE
(* process_activity to property_paraneter *)

WR1: S| ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |
(NOT (Sl ZEOF( QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
NOT (S| ZEOF(QUERY ( it <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPEOF(it)) AND (it.nanme = 'process paraneter'))
)) >=0))) =0)))) =0

(* process_activity to shape_aspect *)

wr2: S| ZEOF(QUERY ( cm <* USEDI N( SELF,
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' PROCESS_PLANNI NG_SCHEMA. ACTI ON. CHOSEN_METHOD' ) |
( (' PROCESS_PLANNI NG_SCHEMA. PROPERTY_PROCESS'
IN TYPEOF(cm)) AND (NOT (S| ZEOF( QUERY ( ppa <* USEDI N(cm
' PROCESS_PLANNI NG_ SCHEMA PROCESS_PROPERTY_ASSCCI ATI ON. PROCESS )|
((ppa. description = 'process activity part shape') AND
(' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT
I N TYPEOF( ppa. property_or_shape))))) <=1)))))=0;

(* process_activity to nachine_setup *)

wr 3: S| ZEOF( QUERY ( sar <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHENMA. ACTI ON_METHOD_RELATI ONSHI P. RELATI NG_METHOD' ) |
(' PROCESS_PLANNI NG_SCHEMA. DEFI NI NG_ACTI ON_METHOD_RELATI ONSHI P
IN TYPEOF(sar)) AND
(' PROCESS_PLANNI NG_SCHEMA. MACHI NE_SETUP'
IN TYPEOF(sar.rel ated_met hod)))) <=1;

(* process_activity to fixture_assenbly *)

wr4: S| ZEOF( QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHENMA. ACTI ON_RESOURCE. USAGE' )
' PROCESS_PLANNI NG_SCHEMA. FI XTURE_ASSEMBLY' | N TYPEOR(ap))))
<= 1;

(* process_activity to tool _assenbly *)

wr5: S| ZEOF( QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE. USAGE' )
' PROCESS_PLANNI NG_SCHEMA. TOOL_ASSEMBLY' | N TYPEOF( ap))
)) >= 1

(* process_activity to nmachining_tol erance *)
wr6: Sl ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TI ON' )
' PROCESS_PLANNI NG_SCHEMA. MACHI NI NG_TCLERANCE' I N TYPECF(ap))))
<= 1;
END_ENTI TY;
( *

Formal propositions:

WR1: There shall be exactly one reference by an action_property through definition that is referenced
by an action _property representation through property that references representation through
representation that references arepresentation_item with a name of 'property parameter’.

WR2: There shall be exactly one reference by an action through chosen_method that is referenced by a
process property_association through process with a description of 'process activity part shape that
references product_definition_shape through property _or_shape, and this product_definition_shape
is referenced by a shape aspect through of _shape.
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WR3: There shall be exactly one references from an action_method_relationship through relating_-
method that references a machine _setup through related_method.

WRA4: There shall be exactly one reference by a fixture_assembly through usage.
WRS5: There shall be exactly one reference by atool_assembly through usage.

WR6: There shall be exactly one reference by an action_property through definition that is of type
machining_tolerance.

5.2.3.2.66 process plan_activity

The process plan_activity is a type of action_method_with_associated _documents which defines
action_methods required to define a process plan type of action.

EXPRESS specification:

*

ENTITY process_plan_activity
SUPERTYPE OF (ONECF (ancillary_setup, fixture_setup, machi ne_set up,
manuf acturing_activity, tool _setup))
SUBTYPE OF (action_nethod);
VWHERE

(* process_plan_activity.frequency *)

wr1l: S| ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE. USAGE' ) |
(ap. name = 'frequency'))) <= 1;

(* process_plan_activity.organization_id *)

wr2: S| ZEOF( QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_ORGANI ZATI ON_ASSI GNVENT. | TEMS' ) |
( (' PROCESS_PLANNI NG_SCHEMA. ORGANI ZATI ON
I N TYPEOF( adr . assi gned_organi zation)) AND
(adr.role.nane = "activity organization id'))

)) =1
(* process_plan_activity to special _instruction *)

wr 3: SI ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |
(NOT (Sl ZEOF( QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY' ) |
NOT (S| ZEOF(QUERY ( it <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPEOF(it)) AND (it.nane = 'special instruction'))
)) >=0))) =0)))) =0

(* process_plan_activity to suppl emental _document *)
wrd: (NOT ((

" PROCESS_PLANNI NG_SCHEMA. ACTI ON_METHOD W TH_ASSOCI ATED_DOCUMENTS' )
I N TYPEOF( SELF)))
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OR (Sl ZEOF( QUERY ( adr <*

SELF\ acti on_met hod_wi t h_associ at ed_docunent s. docunent s |

( (" PROCESS_PLANNI NG_SCHEMA. PROCCESS PLAN_SPECI FI CATI ON

IN TYPECF(adr)) AND

(adr. ki nd. product _data_type = 'suppl enmental docunents')))) >= 0);

(* process_plan_activity.graphics_representation *)

w5 (NOT ((
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_VETHOD W TH_ASSOCI ATED_DOCUMENTS' )
I N TYPEOF( SELF)))
OR (Sl ZEOF( QUERY ( adr <*
SELF\ acti on_met hod_wi t h_associ at ed_docunent s. docunent s |
(' PROCESS_PLANNI NG_SCHEMA. | LLUSTRATI ON' I N TYPECF(adr)))) >=1);

wr6: (NOT ((
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_VETHOD W TH_ASSOCI ATED_DOCUMENTS' )
I N TYPEOF( SELF)))
OR (Sl ZEOF( QUERY ( adr <*
SELF\ acti on_met hod_wi t h_associ at ed_docunent s. docunent s |
(' PROCESS_PLANNI NG_SCHEVA. DRAW NG | N TYPEOF(adr)))) >=1);

w7 (NOT ((
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_VETHOD W TH_ASSOCI ATED_DOCUMENTS' )
IN TYPEOF( SELF))) OR
(S| ZEOF( QUERY( edi <*
SELF\ acti on_met hod_wi t h_associ at ed_docunent s. docunments |
(" PROCESS_PLANNI NG_SCHEMA. VI EW REFERENCE' | N TYPEOF(edi)

)))>=1);
(* process_plan_activity to performance_rate *)

wr 8: Sl ZEOF( QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |
(Sl ZEOF([ ' PROCESS_PLANNI NG_SCHENMA. PRODUCTI ON_RATE'
' PROCESS_PLANNI NG_SCHEMA. ALLONED TIMVE'] * TYPEOF(ap)) =1)
)) >=1;

(* process_plan_activity to generic_nanufacturing_resource *)

w9: S| ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE. USAGE' )
(' PROCESS_PLANNI NG_SCHEMA. GENERI C_MANUFACTURI NG_RESOURCE'
IN TYPEOF(ap)))) >= O

(* process_plan_activity to material *)

wr 10: SI ZEOF( QUERY ( cm <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON. CHOSEN_METHOD' ) |
( (' PROCESS_PLANNI NG_SCHEMA. PROPERTY_PROCESS'
IN TYPEOF(cm) ) AND (NOT (SI ZEOF( QUERY ( ppa <* USEDI N(cm
' PROCESS_PLANNI NG_SCHEMA. PROCESS_PROPERTY_ASSQOCI ATl ON. PROCESS' ) |
((ppa. description = '"process plan activity material') AND
(' PROCESS_PLANNI NG_SCHEMA. PRODUCT_DEFI NI TI ON
I N TYPEOF( ppa. property_or_shape.definition))))) <=1)))))=0;
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w11l: (NOT ((' PROCESS_PLANNI NG SCHEMA. ' +
" ACTI ON_METHOD W TH_ASSOCI ATED DOCUMENTS' ) | N TYPEOF( SELF)))
OR (Sl ZEOF( SELF\ acti on_net hod_wi t h_associ at ed_docunent s. docunents) >= 0);

wr 12: SI ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |
(NOT (Sl ZEOF( QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
NOT (S| ZEOF(QUERY ( it <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM
IN TYPEOF(it)) AND (' PROCESS_PLANNI NG SCHEMA. COUNT_MEASURE | N
TYPEOF(i t\ nmeasure_wi th_unit. val ue_conponent)) AND
(it.name = "activity nunber'))
>=0))) =0)))) =0;
END_ENTI TY;
( *

Formal propositions:

WR1: There shall be exactly one reference by a action resource through usage with a name of
‘frequency’.

WR2: There shall exactly one references from a applied_organization_assignment through the items
attribute that references a or ganization with an organization_role with name of 'activity organization
id' of through the assigned _or ganization.

WR3: There shall be exactly one reference by an action_property through definition that is referenced
by an action _property representation through property that references representation through
representation that references a descriptive representation_item with a name of 'special instruction'.

WRA4: Thereshall be zero or one document with a name of 'supplemental documents' referenced through
documents.

WRS5: There shall be zero or one drawing referenced through documents.
WR6: There shall be zero or oneillustration referenced through documents.

WRY7: There shall be zero or onereferencethrough the documents attribute of a action_method_with_-
associated_documents that is referenced through the sour ce attribute of a view_reference..

WRS8: There shall be zero or more references by a production_rate of kind action_property through
definition.

WR9: There shall be zero or more references by a action_resour ce of kind generic_manufacturing_-
r esour ce through usage.
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WR10: There shall zero or one reference from a action through chosen_method that is referenced by a
product_property association through the process that references through property _or_shape a
product_definition with a description of 'resource material’, which references a product_definition
through definition.

WR11: Thereshall bezero or moredocumentsreferenced by process plan_activity throughtheattribute
of documents for action_method_with_associated_documents.

WR12: Thereshall be exactly onereference by an action_property through definition that is referenced
by an action _property representation through property that references representation through

representation that references a measure representation_item and count_measur e with a name of
‘activity number'.

5.2.3.2.67 process plan_security

The process plan_security is a type of security classification that assigns a security level toanto a
process plan_version and a process plan_activity.

EXPRESS specification:

*

ENTI TY process_pl an_security
SUBTYPE OF (security_classification);
VWHERE

(* process_plan_security.classification_date *)

w l: SIZEOF( QUERY ( da <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_DATE_ASSI GNVENT. | TEMS' ) |
( (" PROCESS_PLANNI NG_SCHEMA. DATE_ASSI GNMVENT'
I N TYPECF(da)) AND
(" PROCESS_PLANNI NG_SCHENA. CALENDAR _DATE'
I N TYPEOF(da. assi gned_date))) AND
(da.role.nane = 'classification data'))))
= 1;

(* process_plan_security.declassification_date *)

wr2: Sl ZEOF( QUERY ( da <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_DATE_ASSI GNVENT. | TEMS' ) |
(( (" PROCESS_PLANNI NG_SCHENMA. DATE_ASSI GNMENT' | N TYPEOR( da))
AND (' PROCESS_PLANNI NG_SCHEMA. CALENDAR _DATE'
I N TYPEOF(da. assi gned_date))) AND
(da.role.nane = 'declassification data'))))
= 1;

(* process_plan_security to activity *)

wr 3: SI ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHENMA. SECURI TY_CLASSI FI CATI ON_ASSI GNVENT. ' +
' ASSI GNED_SECURI TY_CLASSI FI CATI ON' )
( (' PROCESS_PLANNI NG_SCHEMA. APPLI ED_SECURI TY_CLASSI FI CATI ON_ASSI GNMVENT
IN TYPEOF(ap)) AND
(NOT (SI ZEOF(QUERY ( it <* ap.itens |
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(' PROCESS_PLANNI NG SCHEMA. PROCESS PLAN ACTIVITY' I N TYPEOF(it))))
=1))))) = 0;

(* process_plan_security to process_plan_version *)

wr4: SI ZEOF(QUERY ( ap <* USEDI N( SELF,' PROCESS_PLANNI NG SCHEMA. ' +
' SECURI TY_CLASSI FI CATI ON_ASSI GNVENT. ASS| GNED_SECURI TY_CLASSI FI CATI ON' )
((* PROCESS_PLANNI NG _SCHEMA. APPLI ED_SECURI TY_CLASSI FI CATI ON_ASS| GNVENT'
IN TYPEOF(ap)) AND (NOT (SIZEOF(QUERY ( it <* ap.itens | (
' PROCESS_PLANNI NG_SCHEMA. PROCESS_PLAN VERSI ON' | N TYPEOF(it))))
<= 1))))) = 0;

END_ENTI TY;
( *

Formal propositions:

WR1: Thereshall be exactly onereference by aapplied_date assignment through itemsthat references
date rolewithanameof 'classification data’ through role, andisof kind date_assignment that references
acalendar _date through assigned_date.

WR2: There shall be exactly onereferenceby aapplied_date assignment through items that references
date role with a name of 'declassification data through role, and is of kind date assignment that
references a calendar _date through assigned_date.

WR3: Thereshall be exactly onereference by a security_classification_assignment through assigned_-
security classification that isakind of applied security_classification _assignement that references a
process plan_activity through items.

WRA4: There shall be exactly onereferenceby a security classification_assignment through assigned_-

security classification that is a kind of applied security_classification _assignement that references a
process plan_version through items.

5.2.3.2.68 process plan_specification

The process plan_specification is a type of document that defines the subclass and revision data for
process plan specifications.

EXPRESS specification:

)

ENTI TY process_pl an_specification
SUBTYPE OF (docunent);
VWHERE
wrl: S| ZEOF( QUERY ( duc <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEVMA. DOCUVENT _USAGE_CONSTRAI NT. SOURCE' ) |
(duc. subj ect _elenent = 'revision')))=1;
wr2: S| ZEOF( QUERY ( duc <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEVMA. DOCUVENT _USAGE_CONSTRAI NT. SOURCE' ) |
(duc. subj ect _el enent = 'subclass')))=1;
END_ENTI TY;

(*
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Formal propositions:

WR1: Thetool assembly eement shall beintheset of itemsof exactly oneapplied_document_usage -
constraint_assignment withasubject_element of 'revision' that definesthedocument_file containing the
controller specification.

WR2: Thetool _assembly e ement shall beintheset of itemsof exactly oneapplied_document_usage -

constraint_assignment withasubject_element of 'subclass' that definesthedocument_file containingthe
controller specification.

5.2.3.2.69 process plan_version

Anprocess plan versionrdatesanactiontoaproduct_property processandaproduct_definition_-
process to a particular application context.

EXPRESS specification:

*

ENTI TY process_pl an_versi on
SUBTYPE OF (product_definition_process);

VWHERE
(* process_pl an_version. manuf acturi ng_GI_code *)

wl : SIZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |
(ap. description = '"manufacturing gt code'))) <= 1;

(* process_plan_version.quantity_of parts*)

wr2: Sl ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |
(NOT (Sl ZEOF( QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
NOT (SI ZEOF(QUERY ( it <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHEMA. MEASURE_REPRESENTATI ON_| TEM
IN TYPEOF(it)) AND ( PROCESS_PLANNI NG_SCHEMA. COUNT_MEASURE' | N
TYPEOR(i t\ measur e Wi th_unit.val ue_conponent))AND
(it.name = quantlty of parts'))

)) >=0))) =0)))) =0
(* process_plan_version to special _instruction *)

wr 3: SI ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION' ) |
(NOT (S| ZEOF( QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
NOT (S| ZEOF(QUERY ( it <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPEOF(it)) AND (it.nane = 'special instruction'))

)) >=0))) =0)))) =0;

(* process_plan_version to property_paraneter *)

406 ©I1S0O 2004 — All rights reserved



I SO/DI'S 10303-240: 2004(E)

wr4: SI ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TION ) |
(NOT (S| ZEOF( QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
NOT (S| ZEOF(QUERY ( it <* apr.representation.itens |
(it.name = '"auxilary header')

)) >=0))) =0)))) =0
(* process_plan_version to range_of _parts *)

w5 : SIZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY. DEFI NI TI ON' )
' PROCESS_PLANNI NG_SCHEMA. RANGE_OF_PARTS' | N TYPEOF(ap))))
<= 1;

(* process_plan_version to naterial *)

w6 : SIZEOF(QUERY ( ppp <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. PROCESS_PRCDUCT_ASSCCI ATl ON. PROCESS' ) |
( (" PROCESS_PLANNI NG_SCHEMA. PRCDUCT_DEFI NI TI ON
I N TYPEOF( ppp. def i ned_product)) AND
(ppp. defi ned_product. nane="naterial'))
<=1

(* process_plan_version to manufacturing_process *)

w7: (' PROCESS_PLANNI NG SCHEMA. MANUFACTURI NG PROCESS' | N
TYPEOF( SELF. chosen_net hod) ) ;

w8 : S| ZEOF( QUERY ( anr <* USEDI N( SELF. chosen_net hod,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_VMETHOD_RELATI ONSHI P. RELATI NG_METHOD' ) |
( (' PROCESS_PLANNI NG_SCHEMA. MANUFACTURI NG_PROCESS_RELATI ONSHI P* I N
TYPEOF(anr)) AND
(Sl ZEOF([ ' PROCESS_PLANNI NG_SCHENMA. MACHI NI NG_OPERATI ON' ,
' PROCESS_PLANNI NG_SCHEMA. NON_MACHI NI NG_PROCESS' ]
* TYPEOF(anr.rel ated_nethod))=1))))=1;

(* process_plan_version to feature_dependency *)

w9: S| ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_ASSI GNVENT. ASS| GNED_ACTI ON' ) |
( (' PROCESS_PLANNI NG_SCHEMA. APPLT ED_ACTI ON_ASS| GNVENT'
IN TYPEOF(ap)) AND (NOT (S| ZEOF(QUERY ( it <* ap.itens |
(' PROCESS_PLANNI NG SCHEMA. FEATURE._DEPENDENCY' | N TYPEOF(it))))
<= 1))))) = 0;

END_ENTI TY;

(*

Formal propositions:

WR1: Thereshall be exactly onereference by aaction_property through definiton with a description of
‘manufacturing gt code.

WR2: There shall be exactly one reference by an action_property through definition that is referenced

by an action _property representation through property that references representation through
representation that references a descriptive representation_item with a name of 'quantity of parts.
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WR3: There shall be exactly one reference by an action_property through definition that is referenced
by an action _property representation through property that references representation through
representation that references a descriptive representation_item with a name of 'special instruction'.

WRA4: There shall be exactly one reference by an action_property through definition that is referenced
by an action_property representation through property that references representation through
representation that references a representation_item with a name of "auxilary header'.

WRS5: There shall be zero or more references by arange of parts of kind action_property through
definition.

WR6: There shall be zero or more references by a process product_association through process that
references a product_definition through defined_product.

WR7: There shall be exactly one manufacturing_process referenced through the chosen_method
attribute.

WRS8: There shall be exactly one manufacturing_process referenced through the chosen_method
attribute that is referenced through the relating_method attribute for one or more action_method_-

relationship of type manufacturing_process relationship that shall reference through the related -
method attribute eéither a machining_operation or a non_machining_process.

WR9: The action_assignment of type applied_action_assignment through assigned_action shall
references zero or one feature_dependency through items.

5.2.3.2.70 production_rate

A production_rateisan action_property which is the time it takes to produce a measurable amount of
work.

EXPRESS specification:

*

ENTITY production_rate
SUBTYPE OF (action_property);
VWHERE

(* production_rate.tinme_per_unit *)

w l: SI ZEOF( QUERY ( apr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* apr.representation.itens |
(( Sl ZEOF([
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHEMA. TI ME_ MEASURE W TH UNI T'] * TYPEOF
(it)) =2) AND (it.name = "time per unit')))) =1))) = 1,
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(* production_rate.unit_quantity *)

wr2: SI ZEOF( QUERY ( apr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* apr.representation.itens |
(' PROCESS_PLANNI NG_SCHEMA. MEASURE_REPRESENTATI ON_| TEM
IN TYPEOF(it)) AND (it.nane = '"unit quantity'))))=1)))=1;

wr 3: SI ZEOF( QUERY ( apr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( it <* apr.representation.itens |
(' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPEOF(it)) AND (it.nanme = 'production rate source'))))=1)))=1;
END_ENTI TY;

(*

Formal propositions:

WR1: Exactly onetepresentation_item used for the representation of an production_rate shall be of
type measure _representation_item and time_measure with_unit with a name of 'time per unit'.

WR2: Exactly onerepresentation_item used for the representation of an production_rate shall be of
type measure_representation_item with a name of 'unit quantity'

WR3: Exactly onerepresentation_item used for the representation of an production_rate shall be of
type descriptive _representation_item with a name of ‘production rate source.

5.2.3.2.71 range of parts

A range of partsisanaction_property which isthe minimum and maximum number of parts that can
be manufactured using the process plan.

EXPRESS specification:

*

ENTITY range_of _parts
SUBTYPE OF (action_property);
VWHERE
w l: SI ZEOF( QUERY ( apr <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( rep <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM
IN TYPECF(rep)) AND (rep.name = 'low value')))) =1))) = 1;

wr2: SI ZEOF( QUERY ( apr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(SI ZEOF(QUERY ( rep <* apr.representation.itens |
( (' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM
IN TYPEOF(rep)) AND (rep.nanme = '"high value')))) = 1))) = 1;

END_ENTI TY;
( *
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Formal propositions:

WR1: Exactly onerepresentation_item used for the representation of an production_rate shall be of
type measure_representation_item with a name of 'low_value.

WR2: Exactly onerepresentation_item used for the representation of an production_rate shall be of
type measure_representation_item with a name of 'high_value.

5.2.3.2.72 revision

Therevison is atype of action_relationship that relates together different versions of a process plan.

EXPRESS specification:

*

ENTI TY revi sion
SUBTYPE OF (action_relationship);
VWHERE
(* revision.reason_for_revision *)

wl: SIZEOF(QUERY ( rc <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RELATI ONSHI P_CONDI TI ON. APPLI CABLE _RELATI ONSHI PS') |
(rc.name = 'reason for revision'))) = 1;

(* revision.revision_|level *)

wr2: SI ZEOF( QUERY ( ars <* USEDI N( SELF.rel ated_acti on. chosen_net hod,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_REQUEST_SOLUTI ON. METHOD' ) |
( (' PROCESS_PLANNI NG_SCHEMA. VERSI ONED_ACTI ON_REQUEST"
IN TYPEOF(ars. request)) AND
(ars.request.description = 'revision level')))) = 1;

(* revision to status_authority *)

wr 3: S| ZEOF( QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_APPROVAL_ASSI GNVENT. | TEMS' ) |
(' PROCESS_PLANNI NG_SCHEMA. APPROVAL'
I N TYPEOF( adr . assi gned_approval )))) >= 1;

(* revision to process_plan_version *)

wr4: (' PROCESS_PLANNI NG SCHEMA. PROCESS_PLAN_VERSI ON
I N TYPEOF( SELF. rel ated_action)) AND
(' PROCESS_PLANNI NG_SCHEMA. PROCESS_PLAN_VERSI ON
IN TYPEOF( SELF. rel ating_action));
END_ENTI TY;

(*
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Formal propositions:

WR1: There shall beexactly onereferenceto relationship_condition through applicable relationships
with a name of 'reason for revison'.

WR2: There shall be exactly one action referenced through relating_action that isan action_method
referenced by an action_request_solution with a description of 'revision levd' through method that
references aversioned_action_request through request.

WR3: Therevision shall bereferenced by exactly oneapproval_assignment of kind applied_approval_-
assignment through the items.

WRA4: There shall be a references a process plan version through related_action and relating_-
relationship.

5.2.3.2.73 machining_process

Themachining_processisatypeof action_method that defines the type of machine, machine setup, and
activity required to perform a automated machining process.

EXPRESS specification:

*

ENTI TY machi ni ng_process
SUBTYPE OF (action_nethod);
VWHERE
wl: S| ZEOF(QUERY ( sar <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHENMA. ACTI ON_VETHOD_RELATI ONSHI P. RELATI NG_METHOD' ) |
(' PROCESS_PLANNI NG_SCHEMA. SI NGLE_SETUP_PROCESS_RELATI ONSHI P
IN TYPEOF(sar)) AND
(' PROCESS_PLANNI NG_SCHEMA. SI NGLE_SETUP_PROCESS'
I N TYPEOF(sar.rel ated_met hod)))) >=1;

wr2: S| ZEOF(QUERY ( ap <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE. USAGE' ) |
' PROCESS_PLANNI NG_SCHEMA. MACHI NE' | N TYPEOF(ap)) )) >= O0;

END_ENTI TY;
( *

Formal propositions:

WRL1: Thereshall beoneor morereferencesthroughtherelating_method attributeof anaction_method_-
relationship of typesingle setup_process réationship that references through therelated_method an
single setup_process.

WR2: Thereshall beoneor morereferencesthroughtherelating._method attributeof anaction_method_-

relationship of typesingle setup _process réationship that references through therelated_method an
machine.
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5.2.3.2.74 single_setup_process

A single setup_process is a type of action_method that defines a setup for a specific machine shall
perform manufacturing activities necessary to create a part shape.

EXPRESS specification:

*

ENTITY singl e_set up_process

SUBTYPE OF (action_nethod);
VWHERE

vvrl S| ZEOF( QUERY ( anr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_METHOD _RELATI ONSHI P. RELATI NG_METHOD ) |
((* PROCESS_PLANNI NG SCHEMA. SI NGLE_ACTI VI TY_RELATI ONSHI P' | N TYPECF (ant)) AND
(Sl ZEOF( [

' PROCESS_PLANNI NG_SCHENMA. MACHI NE_SETUFP' |

' PROCESS_PLANNI NG_SCHENMA. TOOL_SETUP' ,

' PROCESS_PLANNI NG_SCHENA. FI XTURE._ SETUP

' PROCESS_PLANNI NG_SCHENMA. ANCI LLARY_ SETUP ] *
TYPEOF(ant . rel ati ng_net hod))=1))))>=1;

wr 2: S| ZEOF( QUERY (ant <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. ACTI ON_METHOD_RELATI ONSHI P. RELATI NG_MVETHOD ) |
(' PROCESS_PLANNI NG SCHEMA. MACHI NI NG_OPERATI ON' | N TYPECF (ant)))) >=1;

wr3: S| ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE. USAGE' )
' PROCESS_PLANNI NG_SCHEMA. CLAMP_PCSI TION | N TYPEOF(ap)) )) >= O;
END_ENTI TY;
(*

Formal propositions:

WR1: Thereshall beoneor morereferencesthroughther elating_method attributeof anaction_method_-
relationship of typesingle setup_activity relationship that referencesthroughtherelated_method either
amachine_setup, tool_setup, fixture setup, or ancillary_setup.

WR2: Thereshall beoneor morereferencesthroughther elating_method attributeof anaction_method_-
relationship of type machine operation

WR3: There shall be one or more reference through the usage attribute to a clamp_position.

5.2.3.2.75 single setup_process relationship

The single setup_process rdationship is a type of sequential_method that relates a single_setup_-
process to either a machining_process.
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EXPRESS specification:

*

ENTITY singl e_setup_process_rel ati onship
SUBTYPE OF (sequenti al _net hod);
VWHERE

wrl: (' PROCESS_PLANNI NG SCHEMA. SI NGLE_SETUP_PRCCESS'
I N TYPEOF( SELF. rel at ed_net hod) ) ;

w2: (' PROCESS_PLANNI NG_SCHEMA. MACHI NI NG_PROCESS'
I N TYPEOF( SELF. rel ati ng_net hod) ) ;

END_ENTI TY;
( *

Formal propositions:

WR1: Therdated method attribute shall be single_setup_process.

WR2: Therdating_method attribute shall be machining_process.

5.2.3.2.76 single activity relationship

Thesingle activity_relationship is atype of sequential_method that rlatesa single setup_processto
atype of setup.

EXPRESS specification:

*

ENTITY single_activity_relationship
SUBTYPE OF (sequenti al _net hod);
VWHERE

wr2: (' PROCESS_PLANNI NG SCHEMA. SI NGLE_SETUP_PRCCESS'
I N TYPEOF( SELF. rel ati ng_net hod)) ;

wr 3: (Sl ZEOF( [
' PROCESS_PLANNI NG_SCHENMA. MACHI NE_SETUFP' |
' PROCESS_PLANNI NG_SCHENMA. TOOL_SETUFP' |
' PROCESS_PLANNI NG_SCHEMA. FI XTURE_SETUFP' ,
' PROCESS_PLANNI NG_SCHEMA. ANCI LLARY_SETUP' ] *
TYPECOF( SELF. rel at ed_net hod) ) =1) ;
END_ENTI TY;

(*
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Formal propositions:

WR1: Therdating_method attribute shall be single setup_process.

WR2: The related_method attribute shall be either a machine setup, tool_setup, fixture setup, or
ancillary_setup

5.2.3.2.77 tool_assembly
Thetool_assembly is atype of action_resour ce that is the tooling to machine the part.

EXPRESS specification:

*

ENTITY tool _assenbly
SUBTYPE OF (action_resource);
VWHERE

(* tool _assenbly to tool _contract *)

wl: S| ZEOF(QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_CONTRACT_ASSI GNVENT. | TEMS' ) |
(' PROCESS_PLANNI NG_SCHEMA. TOOL_CONTRACT"
I N TYPEOF(adr . assi gned_contract)))) <= 1;

(* tool _assenbly to tool _data *)

w2: S| ZEOF(QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' )
(' PROCESS _PLANNI NG SCHEMA. TOOL_DATA' | N TYPEOF(adr)))) <= 1;

(* tool _assenbly to property_paranmeter *)

wr 3: SI ZEOF(QUERY ( rp <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(Sl ZEOF(QUERY ( inpl _rep <* QUERY ( pdr <* USEDI N(rp,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(' PROCESS_PLANNI NG_SCHEMA. REPRESENTATI ON
I N TYPEOF( pdr. representation))) |
(SI ZEOF(QUERY ( it <* inpl_rep.representation.itens |
(( Sl ZEOF([
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHENMA. DESCRI PTI VE_REPRESENTATI ON_I TEM ] *
TYPEOR(it)) >= 0) AND
(it.name = 'tool assenbly tool paraneters'))

)) =0))) =0))) =0
w4: SIZEOF(QUERY ( ar2 <* QUERY ( arr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHENA. ACTI ON_RESOURCE_RELATI ONSH P. RELATED RESOURCE' ) |

(' PROCESS_PLANNI NG_SCHEMA. TOOL_ASSEMBLY_RELATI ONSHI P
IN TYPECF(arr))) |
(' PROCESS_PLANNI NG_SCHEMA. TOOL_ASSEMBLY_ELEMENT
IN TYPEOF(ar2.rel ating_resource)))) >= 1;

w5 S| ZEOF(QUERY ( adr <* USEDI N( SELF,
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' PROCESS_PLANNI NG_SCHEMA. APPLI ED_DOCUMENT _REFERENCE. | TEMS' ) |
( (' PROCESS_PLANNI NG_SCHENMA. DRAW NG
I N TYPEOF( adr . assi gned_docunent))))) <=1;

w 6: SIZEOF(QUERY ( arr <* QUERY ( ar <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. REQUI REMENT_FOR_ACTI ON_RESOURCE. RESOURCES' ) |
(' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_REQUI REMENT"
IN TYPECF(ar))) | (NOT (SIZEOF(QUERY ( pdp_inmp <*
QUERY ( pdp <* arr. OPERATI ONS |
(' PROCESS_PLANNI NG_SCHEMA. PRODUCT_DEFI NI TI ON_PROCESS'
IN TYPECR(pdp))) | (SIZEOF(QUERY ( ppa <* USEDI N(pdp_i np,
' PROCESS_PLANNI NG_SCHEMA. PROCESS_PROPERTY_ASSQOCI ATl ON. PROCESS' ) |
(( (' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT
I N TYPECOF( ppa. property_or_shape)) AND
(ppa.description = 'tool assenbly shape'))))) =
0))) =0)))) >= 0;

END_ENTI TY;
( *

Formal propositions:

WR1: There shall one or more references from a contract_assignment of kind applied_contract_-
assignment through the items attribute that references atool_contract through the assigned _contract.

WR2: There shall be exactly one reference from a resour ce_property through resour ce of kind tool_-
data.

WR3: Thereshall beoneor morereferencefromaresour ce_property through resour cethat isreferenced
by resource property_representationthroughthepr operty that referencesameasure _representation -
item and descriptive_representation_item with a name of 'tool assembly usage specification'

WRA4: There shall be zero or one action_resour ce referenced by resource that is referenced by an
action_resource relationshipthroughrelated resour cethat referencesatool_assembly e ement through
relating_resource

WRS5: There shall one or more references from an applied_document_reference through the items
attribute that references a drawing through the assigned_contract.

WR6: Thereshall bea referencethroughtheproperty attributearesour ce_property that shall reference
throughther esour ceattributeaaction_resource requir ement that shall referencethroughtheoper ations
attribute a property _process that is referenced through the process attribute by a process property -
association with a description of 'tool assembly shape' that references through the property_or_shape
attribute a shape _aspect.

5.2.3.2.78 tool_assembly element

The tool_assembly eement is a type of action_resource that is used to define portions of the tool_-
assembly.
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EXPRESS specification:

*

ENTITY tool _assenbl y_el enent
SUBTYPE OF (action_resource);
VWHERE

(* tool _assenbly_el enent. cat al ogue_nunber *)

wl: S| ZEOF(QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_DOCUMENT _REFERENCE. | TEMS' ) |
(adr. assi gned_docunent . description = tool catal ogue nunber')
)) <= L

(* tool _assenbly_el enent. conpany_nane *)

wr2: S| ZEOF( QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_ORGANI ZATI ON_ASSI GNVENT. | TEMS' ) |
(adr. assi gned_organi zation. description = 'tool conpany nane')

)) =1
(* tool _assenbly_elenent.id *)

wr 3: S| ZEOF( QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(adr.description = 'tool elenent identification'))) = 1;

(* tool _assenbly_elenent to specification *)

wr4: S| ZEOF( QUERY (adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_DOCUVMENT _REFERENCE. | TEMS' ) |
(' PROCESS_PLANNI NG_SCHEMA. PROCESS_PLAN_SPECI FI CATI ON
I N TYPECF (adr. assi gned_docunent))))=1;

(* tool _assenbly_elenent to
external ly_defined_representation_with_paraneters *)

wr5: (NOT( S| ZEOF( QUERY ( ap <* USEDI N( SELF,
* PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(S| ZEOF(QUERY ( apr <* USEDI N(ap,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY REPRESENTATI ON. PROPERTY' ) |
(' PROCESS _PLANNI NG SCHEMA. ' +
" EXTERNALLY_DEFI NED_REPRESENTATI ON_W TH_PARANETERS'
IN TYPEOF(apr)))) <= 1))) = 0));
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w 6: SIZEOF(QUERY ( arr <* QUERY ( ar <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. REQUI REMENT_FOR_ACTI ON_RESOURCE. RESOURCES' ) |
(' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_REQUI REMENT"
IN TYPECF(ar))) | (NOT (SIZEOF( QUERY ( pdp_inp <*
QUERY ( pdp <* arr. OPERATI ONS |
(' PROCESS_PLANNI NG_SCHEMA. PRODUCT_DEFI NI TI ON_PROCESS'
IN TYPECR(pdp))) | (SIZEOF(QUERY ( ppa <* USEDI N(pdp_i np,
' PROCESS_PLANNI NG_SCHEMA. PROCESS_PROPERTY_ASSQOCI ATl ON. PROCESS' ) |
(( (' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT'
I N TYPECF( ppa. property_or_shape)) AND
(ppa.description = 'tool assenbly el enent shape'))))) =

0))) =0)))) >=0;

END_ENTI TY;
( *

Formal propositions:

WR1: Thereshall exactly zeroor onereferencesfromaapplied_document_assignment throughtheitems
attribute that references a document with a description of "tool catalogue number' of through the
assigned_document.

WR2: There shall exactly one references from a applied_organization_assignment through the items
attribute that references a organization with a description of ‘'tool company name of through the
assigned_organization.

WR3: There shall be exactly one reference from a resource property through resource with a
description of 'tool eement identification'.

WR4: The tool assembly element shall be in the sa of items of exactly one
applied_document_reference with a assigned_document defines the process plan_specification
containing the specification.

WRS5: There shall zero or onereferences from aresource _property through the resour ce attribute that
is referenced by a resource property representation through the property that references through
representation exactly one externally_defined_representation_with_parameters.

WR6: Thereshall bea referencethrough theproperty attributearesource property that shall reference
throughther esour ceattributeaaction_resource requir ement that shall referencethroughtheoper ations
attribute a property_process that is referenced through the process attribute by a process property -

association with a description of 'tool assembly shape' that references through the property _or_shape
attribute a shape _aspect.

5.2.3.2.79 tool _body

A tool_body is atype of tool_assembly that represents the main portion of the tool assembly.
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EXPRESS specification:

*

ENTI TY t ool _body
SUBTYPE OF (tool _assenbly);
VWHERE
wr1l: SIZEOF(QUERY ( rp <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) |
(Sl ZEOF(QUERY ( inpl _rep <* QUERY ( pdr <* USEDI N(rp,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
(' PROCESS_PLANNI NG_SCHENMA. REPRESENTATI ON
I N TYPEOF( pdr.representation))) |
(SI ZEOF(QUERY ( it <* inpl_rep.representation.itens |
(( Sl ZEOF([
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_I TEM ] *
TYPEOR(it)) >= 0) AND
(it.name = 'tool body paraneters'))
)) =0))) =0))) =0
END_ENTI TY;

(*

Formal propositions:

WR1: Thereshall beoneor morereferencefromaresour ce_property throughresour cethat isreferenced
by resource property_representationthroughtheproperty that referencesameasur e representation -
item and descriptive _representation_item with a name of 'tool body parameters

5.2.3.2.80 tool_contract
A tool_contract is atype of contract that defines documentation for machine tools.

EXPRESS specification:

*

ENTI TY tool contract
SUBTYPE OF (contract);
VWHERE

(* tool _contract.design_order *)

wl: S| ZEOF(QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_ACTI ON_REQUEST_ASSI GNVENT. | TEMS' ) |
( (' PROCESS_PLANNI NG_SCHEMA. VERSI ONED_ACTI ON_REQUEST"
I N TYPEOF(adr . assi gned_acti on_request)) AND
(adr. assigned_action_request.description = 'design order')

))) = L
(* tool _contract.fabrication_order *)

wr2: S| ZEOF( QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_ACTI ON_REQUEST_ASSI GNVENT. | TEMS' ) |
( (' PROCESS_PLANNI NG_SCHEMA. VERSI ONED_ACTI ON_REQUEST"
I N TYPEOF(adr . assi gned_acti on_request)) AND
(adr. assigned_action_request.description = 'fabrication order')

))) =L
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(* tool _contract to docunent_assignnent*)

wr 3: SI ZEOF(QUERY ( ap <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. CONTRACT_ASSI GNIVENT. ASSI GNED_CONTRACT" ) |
( (' PROCESS_PLANNI NG_SCHEMA. APPLI ED_CONTRACT_ASSI GNMVENT
IN TYPEOF(ap)) AND (NOT (SIZEOF(QUERY ( it <* ap.items |
( (' PROCESS_PLANNI NG_SCHEMA. PROCESS_PLAN _SPECI FI CATION I N TYPEOF(it))
AND (it\docunent.description = '"tool contract document')))) <=1
))))) =0;
END_ENTI TY;

(*

Formal propositions:

WR1: There shall exactly one references from a applied_action_request_assignment of kind actio_-
request_assignment through theitemsattributethat referencesaversioned _action_request withaname
of 'design order' through the assigned_action request.

WR2: There shall exactly one references from a applied_action_request_assignment of kind actio_-
request_assignment through theitems attributethat referencesaversioned _action_request withaname
of ‘fabrication order' through the assigned_action_request.

WR3: There shall exactly one references from a applied_action_request_assignment of kind actio_-
request_assignment through the items attribute that references through the assigned_action_request a

versioned_action_request, that is referenced by exactly one action_dir ective with a name of 'fixture
contract' through r equeststhat isreferenced by an action_resour ce with a name of 'part number' through

usage.
5.2.3.2.81 tool data
Thetool_datais atype of resource property that is additional information for a machine tool.

EXPRESS specification:

*

ENTI TY tool data
SUBTYPE OF (resource_property);
VWHERE

(* tool _data.tool position*)

wl: SIZEOF( QUERY ( rpr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY_REPRESENTATI ON. PROPERTY" ) |
((rpr.nane = '"tool position') AND
(SI ZEOF(QUERY ( it <* rpr.representation.itens |
(' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_| TEM
IN TYPEOF(it)) AND (it.nane = 'tool position')
))) =1)))) = 0

(* tool _data to tool _nmmgazi ne_turret_carousel *)
wr2: S| ZEOF( QUERY ( arr <* USEDI N( SELF. r esource,

' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_RELATI ONSHI P. RELATED RESOURCE' )
| (' PROCESS_PLANNI NG_SCHEMA. TOOL_MAGAZI NE_TURRET CAROUSEL'
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IN TYPECF(arr.relating_resource)))) <= 1;

(* tool _data to specification *)

wr 3: Sl ZEOF( QUERY (adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_DOCUMENT _REFERENCE. | TEMS' ) |
(' PROCESS_PLANNI NG_SCHEMA. PROCESS_PLAN_SPECI FI CATION' I N TYPECOF
(adr. assi gned_docunent)))) =1;
END_ENTI TY;

(*

Formal propositions:

WR1: There shall be exactly one reference by an action_property through definition that is referenced
by an action _property representation through property that references representation through
representation that references a descriptive representation_item with a name of 'tool position'.

WR2: There shall be zero or one action_resource referenced by resour ce that is referenced by an
action_resource _réationship through related_resource that references a tool_magazine turret_-
carousel through relating_resource

WR3: Thetool_data shall be in the set of items of exactly one applied_document_reference with a
assigned_document defines the process _plan_specification containing the controller specification.

5.2.3.2.82 tool_setup

A tool_setup is an action_method which defines the machine, and machine d ements where the tool is
intended to be used.

EXPRESS specification:

*

ENTITY tool _setup
SUBTYPE OF (process_plan_activity);
VWHERE

(* tool _setup to machine *)

w l: SIZEOF(QUERY ( am <* QUERY ( arr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_REQUI REMENT. OPERATI ONS' ) |
(' PROCESS_PLANNI NG_SCHEMA. REQUI REMENT_FOR_ACTI ON_RESOURCE'
IN TYPECF(arr))) |
(SI ZEOF(QUERY ( it <* amresources |
(' PROCESS_PLANNI NG_SCHEMA. MACHI NE' IN TYPECOF(it)))) =1))) = 1;

(* tool _setup to tool _assenbly *)

w2: SI ZEOF(QUERY ( am <* QUERY ( arr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_REQUI REMENT. OPERATI ONS' ) |
(' PROCESS_PLANNI NG_SCHEMA. REQUI REMENT_FOR_ACTI ON_RESOURCE'
IN TYPECF(arr))) |
(NOT (SI ZEOF(QUERY ( it <* amresources |
(' PROCESS_PLANNI NG_SCHEMA. TOOL_ASSEMBLY' I N TYPEOF(it))
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)) = 1)) =0

(* tool _setup to tool _nmagazi ne_turret_carousel *)

w 3: SI ZEOF(QUERY ( am <* QUERY ( arr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_REQUI REMENT. OPERATI ONS' ) |
(' PROCESS_PLANNI NG_SCHEMA. REQUI REMENT_FOR_ACTI ON_RESOURCE'
IN TYPECF(arr))) |
(NOT (SI ZEOF(QUERY ( it <* amresources |
(' PROCESS_PLANNI NG_SCHEMA. TOOL_MAGAZI NE_TURRET_CARQUSEL'
IN TYPECF(it)))) =1)))) = 0;

END_ENTI TY;
( *

Formal propositions:

WR1: There shall be exactly one reference by an action_resour ce _requirement of typerequirement_-
for_action_resour ce through the oper ations that references a machine through resour ces.

WR2: There shall be exactly one reference by an action_resour ce _requirement of typerequirement_-
for_action_resource through the operations that references one or more tool_assemblys through
I esour ces.

WR3: There shall be exactly onereference by an action_resource requirement of typerequirement_-

for_action_resour cethroughtheoper ationsthat referencesoneor moretool_magazine turret_carousel
through resour ces.

5.2.3.2.83 tool_assembly relationship

Atool_assembly relationshipisanaction resource relationshipswhichreatesatool assemblytoatool
assembly dement.

EXPRESS specification:

*

ENTITY tool _assenbly_rel ationship
SUBTYPE OF (action_resource_relationship);
END_ENTI TY;

(*
5.2.3.2.84 tool _data representation

Atool_data representationisaresource property_representationswhich describesthetool axisname,
value, and unit.
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EXPRESS specification:

*

ENTITY tool _data_representation

SUBTYPE OF (resource_property_representation);
VWHERE
wl: SELF.nane IN['x_ axis','y axis','z_ axis'];

(* tool _conpensation units and val ue *)
w2: SIZEOF(QUERY ( it <* SELF.representation.itens | (SIZEOF(]
' PROCESS_PLANNI NG_SCHEMA. LENGTH_MEASURE_ W TH UNI T' |
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_I TEM ] *
TYPEOR(it)) = 2))) = 1;
WR3: ' PROCESS_PLANNI NG SCHEMA. TOOL_DATA' | N TYPECF( SELF. property);
END_ENTI TY;
( *

Formal propositions:

WR1: The name attribute shall be'x_axis,'y_axis,or 'z_axis.

WR2: Therepr esentation attributeshall referencear epr esentation withanitemsattributethat references
arepresentation_item that shall be of type shall be of type measure representation_item and length_-
measure_with_unit

WR3: The property attribute shall reference atool_data.

5.2.3.2.85 tool_magazine turret_carousel

A tool_magazine turret_carousel is an action_resour ce which defines the holder of thetool assemblies
for machining operations

EXPRESS specification:

*

ENTITY tool _nagazi ne_turret_carousel
SUBTYPE OF (action_resource);
VWHERE

(* tool _nagazine_turret_carousel .tool capacity *)
wl: S| ZEOF(QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. RESOURCE_PROPERTY. RESOURCE' ) | (adr
.description = '"tool capacity'))) = 1;

(* tool _nmagazine_turret_carousel to workstation *)

w2: S| ZEOF(QUERY ( ar2 <* QUERY ( arr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_RELATI ONSHI P. ' +
' RELATI NG _RESOURCE' ) |
' PROCESS_PLANNI NG_SCHEMA. TOOL_ASSEMBLY_RELATI ONSHI P | N
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TYPEOF(arr))) | (' PROCESS_PLANNI NG SCHEMA. WORKSTATI ON' I N
TYPEOF(ar2.rel ated_resource)))) = 1;

END_ENTI TY;
( *

Formal propositions:

WR1: There shall be exactly one reference from a resource property through resource with a
description of 'tool capacity'.

WR2: There shall be one or more references from a action_resource relationship of type tool -

assemnbly_relationship through relating_resource that references a workstation through related -
r esour ce.

5.2.3.2.86 validation

A validation is an action_method which is the potential technique of verifying product requirements.

EXPRESS specification:

*

ENTI TY val i dati on
SUBTYPE OF (manufacturing_activity);
VWHERE

(* validation to fixture_assenbly *)

w l: SIZEOF(QUERY ( am <* QUERY ( arr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_REQUI REMENT. OPERATI ONS' ) |
(' PROCESS_PLANNI NG_SCHEMA. REQUI REMENT_FOR_ACTI ON_RESOURCE'
IN TYPECF(arr))) |
(SI ZEOF(QUERY ( it <* amresources |
(' PROCESS_PLANNI NG_SCHEMA. FI XTURE_ASSEMBLY' I N TYPEOF(it))))
<= _']_) )) = 1;

(* validation to tool _assenbly *)

w2: SI ZEOF(QUERY ( am <* QUERY ( arr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_RESOURCE_REQUI REMENT. OPERATI ONS' ) |
(' PROCESS_PLANNI NG_SCHEMA. REQUI REMENT_FOR_ACTI ON_RESOURCE'
IN TYPECF(arr))) |
(SI ZEOF(QUERY ( it <* amresources |
(' PROCESS_PLANNI NG_SCHEMA. TOOL_ASSEMBLY' I N TYPECF(it)))) =

) =1
(* validation to part_shape *)

wr 3: SI ZEOF( QUERY ( cm <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON. CHOSEN_METHOD' ) |
(NOT (Sl ZEOF( QUERY ( ppa <* USEDI N(cm
' PROCESS_PLANNI NG_SCHEMA. PROCESS_PROPERTY_ASSQOCI ATl ON. PROCESS' ) |
( (' PROCESS_PLANNI NG_SCHENMA. PRODUCT_DEFI NI TI ON_SHAPE'
I N TYPECF( ppa. property_or_shape)) AND
(ppa.description = 'part fixture nmounting part shape')))) = 1)))) = 1;
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(* validation to controller_program*)

wr4: S| ZEOF(QUERY ( adr <*
SELF\ acti on_met hod_wi t h_associ at ed_docunent s. docunent s |
(' PROCESS_PLANNI NG_SCHENMA. CONTROLLER PROGRAM | N TYPEO( adr)

))) <=L

END_ENTI TY;
(*

Formal propositions:

WR1: There shall be exactly onereference by an action_resource requirement of typerequirement_-
for_action_resour ce through the operations that references one or more fixture_assemblys through
I esour Ces.

WR2: There shall be exactly one reference by an action_resource _requirement of typerequirement_-
for_action resource through the operations that references one or more tool_assemblys through
I esour ces.

WR3: There shall be exactly onereference by an action through chosen_method that is referenced by a
process property association through process with a description of 'part fixture mounting part shape
that references product_definition_shape through property _or_shape.

WRA4: There shall be exactly one reference by an action through chosen_method that is referenced by a

process property association through process with a description of 'part fixture mounting part shape
that references product_definition_shape through property or_shape.

5.2.3.2.87 view_reference

A view_reference is a type of document_usage constraint that is identification, within a drawing, of a
specific area of interest.

EXPRESS specification:

*

ENTI TY vi ew reference
SUBTYPE OF (docunent _usage_constraint);
VWHERE

(* viewreference to activity *)
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wl: SIZEOF(QUERY ( adr <* QUERY ( dr <* USEDI N( SELF. source,
' PROCESS_PLANNI NG_SCHEMA. DOCUVENT_REFERENCE. ASSI GNED_DOCUMENT" ) |
( (' PROCESS_PLANNI NG_SCHEMA. APPLI ED_DOCUMENT_REFERENCE' | N

TYPEOF(dr)) )) | (SIZEOF(QUERY ( d <* adr.itens | (
" PROCESS_PLANNI NG_SCHEMA. PROCESS_PLAN_ACTI VI TY' | N TYPECF(d))))
>= O))) = 0;

wr2: ' PROCESS_PLANNI NG SCHEMA. DRAW NG | N TYPECF ( SELF. source);
wr 3: SELF.subject_elenent IN['sheet','view,'zone'];

END_ENTI TY;
( *

Formal propositions:

WR1: Thereshall beoneor more assigned_document inexactly one applied_document_referencethat
hasin thelist of items one or more process planning_activity.

WR2: Thereshall beexactly onedocument_usage constraint_assignment referenced throughassigned_-
document_usage that has oneitemin thelist of items that references a process plan_activity.

WR3: Thesubject_element is of 'sheet’, 'view', or 'zon€.
5.2.3.2.88 work_cdll
A work_cell isagroup_assignment which is a collection of action_resour ces.

EXPRESS specification:

*

ENTI TY work_cel |
SUBTYPE OF (applied_group_assi gnment, acti on_resource);
VWHERE

(* work_cell to workstation *)

wl: S| ZEOF( QUERY ( adr <* SELF.itens |
(' PROCESS_PLANNI NG_SCHEMA. WORKSTATI ON
IN TYPECF(adr)))) >= 1;

(* work_cell to activity *)

wr2: S| ZEOF( QUERY ( adr <* SELF. usage |
(' PROCESS_PLANNI NG_SCHEMA. PROCESS_PLAN_ACTI VI TY'
IN TYPECF(adr)))) >= 1;
END_ENTI TY;

(*

Formal propositions:

WR1: Thereshall be exactly one workstation in thelist of items.
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WR2: Thereshall be one or more work_cell references through usage a process plan_activity.
5.2.3.2.89 workstation

EXPRESS specification:

*

ENTI TY wor kst ati on
SUBTYPE OF (action_resource);
VWHERE

(* workstation to special _capability *)
wl: S| ZEOF(QUERY ( adr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. APPLI ED_DOCUMENT _REFERENCE. | TEMS' ) |
(adr. assi gned_docunent . ki nd. product _dat a_t ype=' speci al capability')))>=0;
WR2: S| ZEOF( QUERY(wc <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. APPLI ED_GROUP_ASSI GNVENT. | TEMS' ) |
(' PROCESS_PLANNI NG SCHEMA. WORK_CELL') TN TYPECF (wc)))=1;

END_ENTI TY;
( *

Formal propositions:

WR1: Thereshall oneor morereferencesfromaaction_resour ce of kind action_resource _requirement
through resour ces that references resour ce_requirement_typewith adescription of 'special capability’
and that is referenced by an applied_document_assignment through the items attribute that references
adocument with a description through the assigned _document.

5.2.3.3 process planning schema imported entity modifications

5.2.3.3.1 application_context

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

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the application_context entity:
— application_context_requires ap_definition (See 5.2.3.4.1).
5.2.3.3.2 application_protocol_definition

Thebasedefinition of theapplication_protocol_definition entity isgiveninl SO 10303-41. Thefollowing
moadifications apply to this part of SO 10303.
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Associated global rules:

Thefollowing global ruledefined inthispart of | SO 10303 appliestotheapplication_protocol_definition
entity:

— application_context_requires ap_definition (See 5.2.3.4.1).
5.2.3.3.3 action_resource

Thebase definition of theaction_resour ce entity isgiven in |ISO 10303-41. Thefollowing modifications
apply to this part of 1SO 10303.

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the action_resour ce entity:

— subtype exclusiveness action resource (see5.2.3.6.1).

5.2.3.3.4 action_resource relationship

The base definition of the action_resour ce _relationship entity isgivenin ISO 10303-41. Thefollowing
moadifications apply to this part of SO 10303.

Associated global rules:

Thefollowing global rule defined inthis part of 1SO 10303 appliesto the action _resour ce relationship
entity:

— subtype_exclusiveness_action resource relationship (see5.2.3.6.2).
5.2.3.3.5 approval

The base definition of the approval entity is given in SO 10303-41. The following modifications apply
to this part of 1SO 10303.

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the approval entity:
— approval_requires approval_date time (see5.2.3.4.2).

— approval_requires_approval_person_organization (see 5.2.3.4.3).

5.2.3.3.6 approval_date time

The base definition of the approval_date time entity is given in ISO 10303-41. The following
moadifications apply to this part of SO 10303.
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Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the approval_date time entity:

— approval_requires approval_date time (see5.2.3.4.2).

5.2.3.3.7 approval_person_organization

Thebasedefinition of theapproval_person_organization entity isgivenin|SO 10303-41. Thefollowing
moadifications apply to this part of SO 10303.

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 appliestotheapproval _person_organization
entity:

— approval_requires_approval_person_organization (see 5.2.3.4.3).
5.2.3.3.8 approval_status

Thebase definition of theapproval _status entity isgivenin 1SO 10303-41. Thefollowing modifications
apply to this part of 1SO 10303.

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the approval_status entity:

— dependent_instantiable_approval_status (see 5.2.3.4.4).

5.2.3.3.9 characterized object

The base definition of the characterized object entity is given in ISO 10303-41. The following
moadifications apply to this part of SO 10303.

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the char acterized _object entity:
— subtype_exclusiveness characterized object (see5.2.3.6.3).
5.2.3.3.10 context_dependent_action_method_relationship

Thebasedefinition of thecontext_dependent_action_method_r elationship entity isgivenin SO 10303-
49. The following modifications apply to this part of SO 10303.
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Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the context_dependent_action_-
method_relationship entity:

— subtype exclusiveness_context_dependent_action _method_relation (see ?).
5.2.3.3.11 contract

The base definition of the contract entity is given in ISO 10303-41. The following modifications apply
to this part of 1SO 10303.

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the contract entity:
— subtype_exclusiveness _contract (see5.2.3.6.4).
5.2.3.3.12 date

Thebase definition of thedate entity isgivenin 1SO 10303-41. Thefollowing modifications apply to this
part of 1SO 10303.

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the date entity:
— dependent_instantiable date (see5.2.3.4.5).

5.2.3.3.13 document

The base definition of the document entity isgivenin 1SO 10303-41. Thefollowing modifications apply
to this part of 1SO 10303.

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the document entity:

— subtype_exclusiveness_document (see 5.2.3.6.5).

5.2.3.3.14 externally_defined_class

The base definition of the externally_defined class entity is given in ISO 10303-41. The following
moadifications apply to this part of SO 10303.
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Associated global rules:

Thefollowing global rule defined inthis part of |SO 10303 appliestotheexternally _defined class entity:

— externally_defined class with_known source requirement (see 5.2.3.4.12).

5.2.3.3.15 geometric tolerance

The base definition of the geometric_tolerance entity is given in 1ISO 10303-47. The following
moadifications apply to this part of SO 10303.

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the geometric_tolerance entity:

geometric_tolerance subtype exclusiveness (see5.2.3.4.13).

5.2.3.3.16 group

The base definition of the group entity is given in 1SO 10303-41. The following modifications apply to
this part of 1SO 10303.

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the group entity:

— subtype_exclusiveness_group (see 5.2.3.6.6).

5.2.3.3.17 instanced_feature

The base definition of the instanced feature entity is given in 1SO 10303-521. The following
moadifications apply to this part of SO 10303.

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the instanced_featur e entity:

— machining_feature life cycle (see5.2.3.4.14).

5.2.3.3.18 named_unit

Thebasedefinition of thenamed_unit entity isgivenin SO 10303-41. Thefollowing modificationsapply
to this part of 1SO 10303.
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Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the named_unit entity:

— dependent_instantiable named_unit (see 5.2.3.4.6).

5.2.3.3.19 precision_qualifier

The base definition of the precision_qualifier entity is given in 1SO 10303-41. The following
moadifications apply to this part of SO 10303.

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the precision_qualifier entity:
— dependent_instantiable precision_qualifier (see5.2.3.4.7).
5.2.3.3.20 product_definition_relationship

Thebasedefinition of theproduct_definition_reationship entity isgiveninl SO 10303-41. Thefollowing
moadifications apply to this part of SO 10303.

Associated global rules:

Thefollowing global ruledefinedinthispart of 1SO 10303 appliestotheproduct_definition_relationship
entity:

— mating_definition_rdationship_orientation (see5.2.3.5.1).
5.2.3.3.21 resource_property

The base definition of the resource property entity is given in 1SO 10303-49. The following
moadifications apply to this part of SO 10303.

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to theresource property entity:
— subtype_exclusiveness resource property (see5.2.3.6.7).
5.2.3.3.22 security classification_level

The base definition of the security classification_level entity is given in 1SO 10303-41. Thefollowing
moadifications apply to this part of SO 10303.
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Associated global rules:

The following global rule defined in this part of 1SO 10303 applies to the security classification_level
entity:

— dependent_instantiable _security classification leve (see 5.2.3.4.10).
5.2.3.3.23 shape aspect

The base definition of the shape _aspect entity is given in ISO 10303-41. The following modifications
apply to this part of 1SO 10303.

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the shape _aspect entity:

— subtype_exclusiveness shape aspect (see5.2.3.6.8).

5.2.3.3.24 shape representation

The base definition of the shape representation entity is given in I1SO 10303-41. The following
moadifications apply to this part of SO 10303.

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the shape representation entity:

— subtype exclusiveness _shape representation (see 5.2.3.6.9).

5.2.3.3.25 type qualifier

The base definition of thetype qualifier entity is givenin 1SO 10303-41. The following modifications
apply to this part of 1SO 10303.

Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to thetype qualifier entity:
— dependent_instantiable type qualifier (see5.2.3.4.8).
5.2.3.3.26 uncertainty_qualifier

The base definition of the uncertainty qualifier entity is given in 1SO 10303-41. The following
moadifications apply to this part of SO 10303.
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Associated global rules:

Thefollowing global rule defined in this part of 1SO 10303 applies to the uncertainty _qualifier entity:

— dependent_instantiable uncertainty _qualifier (see5.2.3.4.9).
5.2.3.4 Process planning schemarules

5.2.3.4.1 application_context_requires_ap_definition

Theapplication_context_requires_ap_definitionrulespecifiesthat eachinstanceof application_context
shall bereferenced by exactly one application_protocol_definition that specifiesthispart of 1SO 10303.

EXPRESS specification:

*

RULE application_context_requires_ap_definition FOR
(application_context, application_protocol _definition);
VWHERE
wl: SIZEOF(QUERY ( ac <* application_context |

(NOT (Sl ZEOF( QUERY ( apd <* application_protocol _definition |
((ac :=: apd.application) AND
(apd. application_interpreted_nodel _schema_nanme =
'process_pl anning_schema')))) = 1)))) = 0;

END_RULE;

(*

Argument definitions:

application_context: the set of all instances of application_context entities.
application_protocol_definition: 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 'process_planning_schema’ as its application_interpreted_model _schema name.

5.2.3.4.2 approval_requires _approval_date time

The approval_requires_approval_date time rule specifies that each instance of approval shall be
referenced by exactly oneapproval_date time. This rule enforcesthe requirement for every approval to
have a date on which the approval obtained its specified status.
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EXPRESS specification:

*)
RULE approval _requires_approval _date_tine FOR (approval,
approval _date_tine);
VWHERE
wl: S| ZEOF( QUERY ( app <* approval |

(NOT (Sl ZEOF( QUERY ( adt <*
approval _date time | (app :=: adt.dated_approval))) = 1))))
= 0;

END_RULE;

(*

Argument definitions:

approval: theset of all instances of approval entities.
approval_date time: the set of all instances of approval_date time entities.

Formal propositions:

WR1: For each instance of approval, there shall be exactly oneinstance of approval_date timewhich
contains the instance of approval asits dated_approval attribute.

5.2.3.4.3 approval_requires_approval _person_organization
Theapproval_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_organi zati on FOR
(approval, approval _person_organi zation);
VWHERE
wl: S| ZEOF( QUERY ( app <* approval |
(NOT (Sl ZEOF( QUERY ( apo <*
approval _person_organi zation |
(app :=: apo.authorized_approval))) >=1)))) = 0;
END_RULE;
(*

Argument definitions:

approval: theset of all instances of approval entities.

approval_person_organization: the set of all instances of approval_person_organization entities.
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Formal propositions:

WR1: For each instance of approval, there shal be one or more instances of
approval_person_organization which contains the instance of approval as its authorized_approval
attribute.

5.2.3.4.4 dependent_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.

EXPRESS specification:

*

RULE dependent _i nstanti abl e_approval _status FOR (approval _status);
VWHERE
WRL: S| ZEOF (QUERY (ast <* approval _status |
NOT (SIZEOF (USEDIN (ast, '')) >= 1))) = 0;
END_RULE;
(*

Argument definition:

approval_status: the set of all instances of approval_status.

Formal proposition:

WR1: For each instance of approval_status, there shall be areferenceto theapproval_status instance
from an attribute of another entity.

5.2.3.4.5 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 _i nstanti abl e_date FOR (date);
VWHERE
WR1: SIZECOF (QUERY (dt <* date |NOT(SIZEOF (USEDIN (dt,'')) >=1))) = 0;
END_RULE;
(*

Argument definition:

date: theset of all instances of date.
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Formal proposition:

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

5.2.3.4.6 dependent_instantiable named_unit

Thedependent_instantiable named_unit rule specifiesthat all instances of named_unit are dependent
on the usage to define another entity.

EXPRESS specification:

*

RULE dependent _i nstanti abl e_nanmed_unit FOR (nanmed_unit);
VWHERE
WRL: S| ZEOF (QUERY (nu <* naned_unit |
NOT (SIZEOF (USEDIN (nu, "")) >= 1))) = 0;
END_RULE;
(*

Argument definition:

named_unit: theset of al instances of named_unit.

Formal proposition:

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

5.2.3.4.7 dependent_instantiable precision_qualifier

Thedependent_instantiable precision_qualifier rule specifiesthat all instances of precision_qualifier
are dependent on the usage to define another entity.

EXPRESS specification:

*

RULE dependent _i nstanti abl e_precision_qualifier FOR (precision_qualifier);
VWHERE
WRL: S| ZEOF (QUERY (pg <* precision_qualifier |
NOT (SIZEOF (USEDIN (pg, "')) >= 1))) = 0;
END_RULE;
(*

Argument definition:

precision_qualifier: the set of all instances of precision_qualifier.
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Formal proposition:

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

5.2.3.4.8 dependent_instantiable type qualifier

The dependent_instantiable type qualifier rule specifies that al instances of type qualifier are
dependent on the usage to define another entity.

EXPRESS specification:

*

RULE dependent _i nstanti abl e_type_qualifier FOR (type_qualifier);
VWHERE
WRL: S| ZEOF (QUERY (tqg <* type_qualifier |
NOT (Sl ZEOF (USEDIN (tq, '')) >=1))) = 0;
END_RULE;
(*

Argument definition:

type qualifier: theset of all instances of type qualifier.

Formal proposition:

WR1: For eachinstanceof type qualifier, thereshall beareferenceto thetype qualifier instancefrom
an attribute of another entity.

5.2.3.4.9 dependent_instantiable _uncertainty qualifier

The dependent_instantiable uncertainty _qualifier rule specifies that all instances of uncertainty -
gualifierare dependent on the usage to define another entity.

EXPRESS specification:

*

RULE dependent _i nstanti abl e_uncertainty_qualifier FOR(uncertainty_qualifier);
VWHERE
WRL: S| ZEOF (QUERY (ug <* uncertainty_qualifier |
NOT (Sl ZEOF (USEDIN (uq, '')) >=1))) = 0;
END_RULE;
(*

Argument definition:

uncertainty_qualifier: the set of all instances of uncertainty_qualifier.
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Formal proposition:

WR1: For eachinstanceof uncertainty qualifier, thereshall beareferencetotheuncertainty _qualifier
instance from an attribute of another entity.

5.2.3.4.10 dependent_instantiable security classification_|level

The dependent_instantiable security classification level rule specifies that all instances of
security classification_leve are dependent on the usage to define another entity.

EXPRESS specification:

*

RULE dependent _i nstanti abl e_security_classification_|level FOR
(security_classification_|level);

VWHERE
WRL: S| ZEOF (QUERY (scl <* security_classification_|level |
NOT (SIZEOF (USEDIN (scl, "')) >=1))) = 0;
END_RULE;

(*

Argument definition:

security classification_leve: the set of all instances of security classification_level.

Formal proposition:

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

5.2.3.4.11 dependent_instantiable shape representation

The dependent_instantiable shape representation rule specifies that al instances of shape -
representation are dependent on the usage to define another entity.

EXPRESS specification:

*

RULE dependent _i nst anti abl e_shape_representati on FOR (shape_representation);
VWHERE
WRLl: S| ZEOF (QUERY (sr <* shape_representation |
NOT (SIZEOF (USEDIN (sr, '')) >=1))) = 0;
END_RULE;
(*

Argument definition:

shape representation: the set of all instances of shape_representation.
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Formal proposition:

WR1: For eachinstanceof shape representation, thereshall beareferencetotheshape representation
instance from an attribute of another entity.

5.2.3.4.12 externally_defined class with_known_source requirement

The externally_defined_class with_known_source requirement rule specifies that each instance of
externally_defined_class which references as the sourcea known_sour ceis contained in the set of items
of exactly oneapplied organization_assignment which references asits role an or ganization_rolewith
a name of 'library supplier’. This rule enforces the requirement for every library reference to have a
supplier_BSU.

EXPRESS specification:

*

RULE external ly_defined_class_w th_known_source_requirenment FOR

(external ly_defined_cl ass);

VWHERE

wl: SIZEOF(QUERY ( edc <* externally_defined_class |
( (' PROCESS_PLANNI NG_SCHEMA. KNOWN_SOURCE'
I N TYPEOF( edc. source)) AND (NOT (Sl ZEOF( QUERY ( aoa <* USEDI N(edc. source,

' PROCESS_PLANNI NG_SCHEMA. APPLI ED_ORGANI ZATI ON_ASSI GNVENT. | TEMS' ) |
(aoa.role.nane = '"library supplier'))) =1))))) <= 1,

END_RULE;

(*

Argument definitions:

externally_defined_class: the set of all instances of externally_defined_class

Formal propositions:

WR1: Each instance of externally_defined_class which references as the source a known_sour ce shall
be member in the set of items of an applied_organization_assignment. This organization_assignment
shall reference as its role an organization_role with a name of 'library supplier'.

5.2.3.4.13 geometric_tolerance subtype exclusiveness

The geometric_tolerance subtype exclusiveness rule specifies that an instance of the subtypes of a
geometric tolerance shall be only one of angularity tolerance, circular_runout_tolerance,
concentricity tolerance, cylindricity tolerance, flatness tolerance, line profile tolerance,
parallelism_tolerance, perpendicularity tolerance, position tolerance, roundness tolerance,
straightness tolerance, surface profile tolerance, symmetry_tolerance, or total_runout_tolerance.

EXPRESS specification:

*)
RULE geonetric_tol erance_subt ype_excl usi veness FOR (geonetric_tol erance);
VWHERE

WRLl: S| ZEOF (QUERY (gt <* geonetric_tol erance |
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NOT (SI ZEOF ( TYPECF (gt) *

[ PROCESS_PLANNI NG_SCHEMA. ANGULARI TY_TOLERANCE' ,

" PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.

Cl ROULAR_RUNOUT_TOLERANCE |
CONCENTRI Cl TY_TOLERANCE' |
CYLI NDRI CI TY_TOLERANCE' |
FLATNESS TOLERANCE' ,

LI NE_PROFI LE_TOLERANCE'
PARALLELI SM TOLERANCE' ,
PERPENDI CULARI TY_TOLERANCE' ,
POSI TI ON_TOLERANCE'
ROUNDNESS TOLERANCE'

STRAI GHTNESS_TOLERANCE' |
SURFACE_PROFI LE_TOLERANCE'
SYMVETRY_TOLERANCE'
TOTAL_RUNOUT TOLERANCE ])

<= 2)))
END_RULE;

(*

0;

Argument definitions:

geometric_tolerance: the set of all instances of geometric_tolerance entities.

Formal propositions:

WR1: Each instance of the subtypes of geometric_tolerance shall be one of angularity tolerance,
circular_runout_tolerance, concentricity tolerance, cylindricity_tolerance, flatness tolerance, line -
profile tolerance, parallelism_tolerance, perpendicularity tolerance, position_tolerance,
roundness tolerance, straightness tolerance, surface profile tolerance, symmetry tolerance, or
total_runout_tolerance.

5.2.3.4.14 machining_feature life cycle

Themachining_feature life cyclerulespecifiesthat eachinstance of instanced _featur e shall bedefined
for the manufacturing planning stage of the part on which it is specified.

EXPRESS specification:

*

RULE machi ning_feature life_cycle FOR
(i nstanced_feature);
VWHERE
WRL: S| ZEOF (QUERY (nf <* instanced_feature |
NOT (nf.of _shape.definition.frame_of _reference.life_cycle_stage =
"manufacturing planning'))) = 0;
END_RULE;

(*

Argument definitions:

instanced_feature: the set of all instances of instanced_featur e entities.
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Formal propositions:

WR1: For eachinstanceof instanced_feature, thelife_cycle stage of the product_definition for which
it is defined has a value of 'manufacturing planning'.

5.2.3.5 material_is specified for_part

Thematerial_is specified_for_part rule specifies that every product_definition that is not designated
amaterial shall berdated to a material designated product_definition through the make from_usage -
option.

EXPRESS specification:

*

RULE material is_specified_for_part FOR (product_definition,
nmake_from usage_option);
VWHERE
WRL: S| ZEOF (QUERY (nnpd <* QUERY (pd <* product_definition |
S| ZEOF (USEDI N (pd, 'PROCESS PLANNI NG SCHEMA.' +
' MATERI AL_DESI GNATI ON. DEFINITIONS')) = 0) |
NOT (S| ZEOF (QUERY (nfuo <* nake_from usage_option |
NOT (nnmpd :=: nfuo.relating_product_definition))) >= 1))) = 0;
END_RULE;
(*

Argument definitions:

product_definition: the set of all instances of product_definition entities.
make from_usage option: theset of al instances of make from_usage option entities.

Formal propositions:

WR1: For eachinstance of product_definition that is not designated as a material through a reference
by the definitions attribute of the material_designation, there shall be at least one instance of make -
from_usage option in which the non-material product_definition is thereating_product_definition.

5.2.3.5.1 mating_definition_relationship_orientation

The mating_definition_relationship_orientation rule specifies that each instance of a product_-
definition_relationship may or may not have an orientation.

EXPRESS specification:

*

RULE mating_definition_relationship_orientation FOR
(product _definition_relationship);

WHERE

wl: S| ZEOF( QUERY ( prd_def_rel <* product_definition_relationship |
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(NOT (Sl ZEOF( QUERY ( pd <* USEDI N(prd_def _rel,
' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
(NOT (Sl ZEOF( QUERY ( pdr <* USEDI N( pd,

' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON ) |

( (' PROCESS_PLANNI NG_SCHEMA. SHAPE_DEFI NI TI ON_REPRESENTATI ON
IN TYPEOF(pdr)) AND
(' PROCESS_PLANNI NG_SCHEMA. SHAPE_REPRESENTATI ON
I N TYPEOF( pdr. used_representation))) AND
(NOT( Sl ZEOF( QUERY ( rm <* USEDI N( pdr. used_representation,
' PROCESS_PLANNI NG_SCHEMA. REPRESENTATI ON_MAP. MAPPED REPRESENTATI ON ) |
(Sl ZEOF(QUERY ( m <* USEDI N(rm

' PROCESS_PLANNI NG_SCHEMA. MAPPED | TEM MAPPI NG_SOURCE' ) |
(' PROCESS_PLANNI NG_SCHENMA. REPRESENTATI ON_|I TEM
I N TYPEOF(m . mappi ng_target))))

<=1))) =0)))))=0))))=0))))=0;

END_RULE;
( *

Argument definitions:

product_definition_relationship: the set of all instances of product_definition_reationship.

Formal propositions:

WR1: Each instance product_definition_relatonship that defines the part placement for a
mating_definition_relationship has zero or one orientation defined by a mapped_item

5.2.3.5.2 restrict_name for_known_source

Therestrict_name for_known_sour ce rule ensures that each instance of known_sour ce has a name
of '1SO 13584 library’.

EXPRESS specification:

*

RULE restrict_name_for_known_source FOR

(known_source);

VWHERE

WRL: S| ZEOF ( QUERY ( ks <* known_source | ( ks. nane<>
"1 SO 13584 library'))) =0;

END_RULE;

(*

Argument definitions:

known_sour ce: the set of all instances of known_sour ce.

Formal propositions:

WR1: Each instance of known_sour ce shall have a name of '1SO 13584 library’.
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5.2.3.6 shape aspect_relationship_subtype exclusiveness
Theshape aspect_reationship_subtype exclusivenessrule specifiesthat an instance of the subtypes of
a shape aspect_relationship shall be only one of dimensional_location, geometric_tolerance -
relationship, feature_component_relationship, or shape _defining_rdationship.

EXPRESS specification:

*

RULE shape_aspect _rel ati onshi p_subt ype_excl usi veness FOR
(shape_aspect _rel ationship);
VWHERE
WRL: S| ZEOF (QUERY (sr <* shape_aspect _relationship |
NOT (Sl ZEOF (TYPEOF (sr)
[ PROCESS_PLANNI NG_SCHEMA. DI MENSI ONAL_LOCATI ON' ,
" PROCESS_PLANNI NG SCHEMA. GEOVETRI C_TOLERANCE RELATI ONSHI P,
' PROCESS_PLANNI NG_SCHENMA. FEATURE_COVPONENT _RELATI ONSHI P' |
' PROCESS_PLANNI NG_SCHENMA. SHAPE_DEFI NI NG _RELATI ONSHI P' 1)
<= 2))) = 0;
END_RULE;
(*

Argument definitions:

shape aspect_relationship: the set of all instances of shape _aspect_rdationship entities.

Formal propositions:

WR1: Eachinstance of the subtypes of shape aspect_reationship shall be one of the dimensional_-
location, geometric_tolerance relationship, feature component_relationship, or shape defining -
relationship.

5.2.3.6.1 subtype exclusiveness action_resource

The subtype exclusiveness action_resource rule specifies that an instance of the subtypes of a
action_resour ce shall be only one of controller, generic_manufacturing_resour ce, fixture assembly,
fixture assembly_ element, work_cell, machine, wor kstation, tool_magazine turret_carousel, tool_-
assembly or tool_assembly element.

EXPRESS specification:

*

RULE subt ype_excl usi veness_acti on_resource
FOR (action_resource);
VWHERE
wl : SlIZEOF(QUERY(a <* action_resource |
NOT (type_check_function(a, |

' PROCESS_PLANNI NG_SCHENMA. CONTROLLER'
' PROCESS_PLANNI NG _SCHENMA. GENERI C_ MANUFACTUR! NG_RESOURCE' ,
' PROCESS_PLANNI NG_SCHENA. FI XTURE_ASSEMBLY" ,
' PROCESS_PLANNI NG_SCHEMA. FI XT URE_ASSEI\/BLY_ELEI\/ENT' ,
' PROCESS_PLANNI NG_SCHENMA. WORK_CELL' ,
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' PROCESS_PLANNI NG_SCHEMA. MACHI NE' |

' PROCESS_PLANNI NG_SCHEMA. WORKSTATI ON |

' PROCESS_PLANNI NG_SCHEMA. TOOL_MAGAZI NE_ TURRET CAROUSEL' ,

' PROCESS_PLANNI NG_SCHEMA. TOOL_ASSEMBLY'

' PROCESS_PLANNI NG_SCHEMA. TOOL_ASSEMBLY_ELEMENT' ], 3)))) = O;
END_RULE;

(*

Argument definitions:

action_resource: the set of al instances of action_resour ce entities.

Formal propositions:

WR1: Each instance of the subtypes of action resource shall be one of controller, generic -
manufacturing_resource, fixture assembly, fixture assembly element, work cell, machine,
workstation, tool_magazine turret_carousd, tool _assembly or tool_assembly eement.

5.2.3.6.2 subtype exclusiveness action_resource relationship

Thesubtype exclusiveness action_resource relationship rulespecifiesthat an instance of the subtypes
of a action resource relationship shall be only one of fixture assembly relationship, or tool_-
assembly_rdationship.

EXPRESS specification:

*

RULE subt ype_excl usi veness_acti on_resource_rel ati onship
FOR (action_resource_rel ationship);
VWHERE
wl : SlIZEOF(QUERY(a <* action_resource_relationship |
NOT (type_check_function(a, |
' PROCESS_PLANNI NG_SCHEMA. MACHI NE_ELENMENT_RELATI ONSHI P' |
' PROCESS_PLANNI NG_SCHEMA. FI XTURE_ASSEMBLY_RELATI ONSHI P' |
' PROCESS_PLANNI NG_SCHEMA. TOOL_ASSEMBLY_RELATIONSHI P']1,3)))) = 0;
END_RULE;

(*

Argument definitions:

action_resource relationship : the set of all instances of action_resource _rédationship entities.

Formal propositions:

WR1: Eachinstanceof thesubtypesof action_resource relationship shall beoneof fixture assembly -
relationship, or tool_assembly_rdationship.
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5.2.3.6.3 subtype_exclusiveness characterized object
The subtype _exclusiveness characterized object rule specifies that an instance of the subtypes of a
characterized_object shall be only one of document_file, feature definition, or feature_component_-

definition.

EXPRESS specification:

*

RULE subt ype_excl usi veness_characteri zed_obj ect FOR (characterized_object);
VWHERE
w1l : SIZEOF(QUERY(a <* characterized_object | NOT (type_check_function(a,[
' PROCESS_PLANNI NG_SCHENMA. DOCUVENT_FI LE' |
' PROCESS_PLANNI NG_SCHEMA. FEATURE_DEFI NI TI ON'
' PROCESS_PLANNI NG_SCHENMA. FEATURE_COVMPONENT_DEFINITION 1,3)))) = 0;
END_RULE;

(*

Argument definitions:

characterized_object : theset of all instances of characterized object entities.

Formal propositions:

WR1: Eachinstance of the subtypes of characterized_object shall be one document_file, feature -
definition, or feature_component_definition.

5.2.3.6.4 subtype _exclusiveness contract

The subtype exclusiveness contract rule specifies that an instance of the subtypes of a contract shall
beonly one of fixture contract, part_contract, or tool_contract.

EXPRESS specification:

*

RULE subt ype_excl usi veness_contr act
FOR (contract);
VWHERE
wl : SlIZEOF(QUERY(a <* contract |
NOT (type_check_function(a, |
' PROCESS_PLANNI NG_SCHEMA. FI XTURE_CONTRACT' ,
' PROCESS_PLANNI NG_SCHENMA. PART_CONTRACT' ,
' PROCESS_PLANNI NG_SCHEMA. TOOL_CONTRACT' ]1,3)))) = 0;
END_RULE;

(*

Argument definitions:

contract : theset of all instances of contract entities.

©I1S0O 2004 — All rights reserved 445



I SO/DI'S 10303-240: 2004(E)

Formal propositions:

WR1: Each instance of the subtypes of contract shall be fixture contract, part_contract, or
tool_contract.

5.2.3.6.5 subtype _exclusiveness document

Thesubtype exclusiveness document rule specifiesthat an instance of the subtypes of adocument shall
be only one of document_file, drawing, controller_program, or illustration.

EXPRESS specification:

*

RULE subt ype_excl usi veness_docunent FOR (docunent);
VWHERE
wl : SlIZEOF(QUERY(a <* docunent | NOT (type_check_function(a,]

' PROCESS_PLANNI NG_SCHEMA. PROCESS_PLAN_SPECI FI CATI ON
' PROCESS_PLANNI NG_SCHENMA. DOCUVENT_FI LE' |
' PROCESS_PLANNI NG_SCHENMA. DRAW NG
' PROCESS_PLANNI NG_SCHEMA. CONTROLLER PROGRAM
' PROCESS_PLANNI NG_SCHEMA. | LLUSTRATION' 1,4)))) = 0;

END_RULE;

(*

Argument definitions:

document: theset of all instances of document entities.

Formal propositions:

WR1: Each instance of the subtypes of document shall be document file, drawing,
controller_program, or illustration.

5.2.3.6.6 subtype exclusiveness group

Thesubtype exclusiveness group rulespecifiesthat aninstance of the subtypes of agroup shall be only
one of class.

EXPRESS specification:

*

RULE subt ype_excl usi veness_group
FOR (group);
VWHERE
wl : SlIZEOF(QUERY(a <* group |
NOT (type_check_function(a, |
' PROCESS_PLANNI NG_SCHEMA. FEATURE_TREE' ,
' PROCESS_PLANNI NG_SCHEMA. CLASS']1,1)))) = 0;

END_RULE;

(*
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Argument definitions:

group: theset of all instances of group entities.

Formal propositions:

WR1: Each instance of the subtypes of group shall be class.

5.2.3.6.7 subtype_exclusiveness resource property

The subtype_exclusiveness resource property rule specifies that an instance of the subtypes of a
resource_property shall be only one of tool_data, or in_facility location.

EXPRESS specification:

*

RULE subt ype_excl usi veness_resource_property FOR (resource_property);
VWHERE
wl : SlIZEOF(QUERY(a <* resource_property | NOT (type_check_function(a,]|
' PROCESS_PLANNI NG_SCHEMA. CLAMP_PCSI TI ON'
' PROCESS_PLANNI NG_SCHENMA. TOOL_DATA'
' PROCESS_PLANNI NG_SCHEMA. | N_FACI LI TY_LOCATION 1,3)))) = 0;
END_RULE;

(*

Argument definitions:

resource property: the set of all instances of resource property entities.

Formal propositions:

WR1: Each instance of the subtypes of resource property shall betool_data, or in_facility location.

5.2.3.6.8 subtype _exclusiveness shape aspect

The subtype exclusiveness shape aspect rule specifies that an instance of the subtypes of a
shape aspect shall be one of path_feature component, slot_end, pocket_bottom, boss top, hole -
bottom, applied_area, taper, chamfer_offset, circular_closed_profile, ngon_closed_profile, closed_-
path_profile, square u_profile, tee profile, vee profile, rib_top floor, profile floor, rectangular_-
closed_profile, partial_circular_profile, rounded_u_profile, open _path_profile, modified_pattern,
tolerance zone, transition_feature, derived _shape aspect, composite_shape aspect, symmetric_-
shape aspect, datum, datum_feature, or datum_tar get.

EXPRESS specification:

*

RULE subt ype_excl usi veness_shape_aspect FOR (shape_aspect);
VWHERE
wl : SlIZEOF(QUERY(a <* shape_aspect | NOT (type_check_function(a,]
' PROCESS_PLANNI NG_SCHENMA. APPLI ED_AREA' ,
' PROCESS_PLANNI NG_SCHEMA. BOSS_TOP'
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' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.
' PROCESS_PLANNI NG_SCHEMA.

END_RULE;

(*

Argument definitions:

CHAMFER_OFFSET' ,
Cl RCULAR _CLOSED_PROFI LE'
CLOSED_PATH_PRCFI LE',
COVPCSI TE_SHAPE_ASPECT' ,
DATUM ,

DATUM FEATURE' ,

DATUM TARGET' ,

DERI VED_SHAPE_ASPECT' ,
HOLE_BOTTOM ,

LI NEAR_PROFI LE',

MODI FI ED_PATTERN ,
NGON_CLOSED_PROFI LE',
OPEN_PATH_PROFI LE',

PARTI AL_Cl RCULAR_PROFI LE' ,
PATH_FEATURE_COVPONENT' |,
POCKET_BOTTOM ,

PROFI LE_FLOCR ,
RECTANGULAR_CLOSED PROFI LE'
R B_TOP_FLOCR ,
ROUNDED_U_PROFI LE' ,
SLOT_END |
SQUARE_U_PROFI LE',
SYMVETRI C_SHAPE_ASPECT' ,
TAPER ,

TEE_PROFI LE',
TOLERANCE_ZONE'

TRANSI TI ON_FEATURE' ,
VEE_PROFILE' ], 3)))) = O;

shape aspect: the set of all instances of shape aspect entities.

Formal propositions:

WR1: Each instance of the subtypes of shape aspect shall be path_feature component, slot_end,
pocket_bottom, boss top, hole bottom, applied_area, taper, chamfer_offset, circular_closed_profile,
ngon_closed_profile, closed_path_profile, square u profile, tee profile, vee profile, rib_top_floor,
profile floor, rectangular_closed profile, partial_circular_profile, rounded_u_profile, open_path -
profile, modified_pattern, tolerance zone, transition feature, derived shape aspect, composite -
shape aspect, symmetric_shape aspect, datum, datum_feature, or datum_target.
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5.2.3.6.9 subtype _exclusiveness shape representation

The subtype_exclusiveness _shape representation rule specifies that an instance of the subtypes of a
shape representation shall beonly oneof advanced brep shape representation, direction_shape -
representation, edge based wireframe_shape representation, face shape representation, faceted_-
brep_shape representation, geometrically_bounded_surface shape representation, geometrically -
bounded wireframe shape representation, location_shape representation, manifold_surface shape -
representation, path_shape representation, planar_shape representation, shape dimension_-
representation, shape representation_with_parameters, shell based_wireframe shape -
representation

EXPRESS specification:

RULE subt ype_excl usi veness_shape_representati on FOR (shape_representation);
VWHERE
wl: SIZEOF(QUERY(a <* shape_representation | NOT (type_check_function(a,|
' PROCESS_PLANNI NG_SCHENMA. ADVANCED BREP_SHAPE_REPRESENTATI ON
' PROCESS_PLANNI NG_SCHEMA. DI RECTI ON_SHAPE_REPRESENTATI ON
' PROCESS_PLANNI NG_SCHENMA. EDGE_BASED W REFRANME_SHAPE_REPRESENTATI ON
' PROCESS_PLANNI NG_SCHEMA. FACE_SHAPE_REPRESENTATI ON
' PROCESS_PLANNI NG_SCHENMA. FACETED BREP_SHAPE_REPRESENTATI ON
' PROCESS_PLANN NG_SCHEMVA. GEOVETRI CALLY_BOUNDED SURFACE_SHAPE REPRESENTATI ON

' PROCESS_PLANNI NG_SCHENMA. GEOVETRI CALLY_BOUNDED W REFRAMVE SHAPE REPRESENTATI
O\r ’
* PROCESS PLANNI NG SCHEMA. LOCATI ON_SHAPE REPRESENTATI ON
* PROCESS_PLANNI NG_SCHEMA. MANI FOLD_SURFACE_SHAPE REPRESENTATI ON |
" PROCESS_PLANNI NG_SCHENMA. PATH _SHAPE REPRESENTATI ON
' PROCESS_PLANNI NG_SCHENMA. PLANAR _SHAPE REPRESENTATI ON
" PROCESS _PLANNI NG_SCHEMA. SHAPE DI MENSI ON_REPRESENTATI ON ,
' PROCESS _PLANNI NG_SCHENMA. SHAPE REPRESENTATI ON_ W TH_PARAMETERS' ,
* PROCESS_PLANNI NG_SCHEMA. SHELL_BASED W REFRAME_SHAPE_REPRESENTATI ON ], 3
= 0;
END_RULE;
( *

Argument definitions:

shape representation: the set of al instances of shape representation entities.

Formal propositions:

WR1: Each instance of the subtypes of shape representation shall be advanced brep shape -
representation, direction_shape representation, edge based wireframe _shape representation, face -
shape representation, faceted_brep _shape representation, geometrically _bounded surface shape -
representation, geometrically _bounded wireframe shape representation, location_shape -
representation, manifold_surface shape representation, path_shape representation, planar_shape -
representation, shape dimension_representation, shape representation_with_parameters, shell -
based_wireframe _shape representation

*

END_SCHEMA;
( *
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6 Conformance requirements

Conformance to this part of 1SO 10303 includes satisfying the requirements stated in this part, the
requirements of the implementation method(s) supported, and the relevant requirements of the normative
references.
An implementation shall support at least one of the following implementation methods:

— 1S0O 10303-21.
Requirements with respect to implementation methods-specific requirements are specified in annex C.
The Protocal Implementation Conformance Statement (PICS) proforma lists the options or the
combinations of options that may be included in the implementation. The PICS proformais provided in
annex D.
This part of 1SO 10303 provides for a number of options that may be supported by an implementation.
These aptions have been grouped into the following conformance classes: Six conformance classes are
defined. Conformanceto this part of SO 10303 requires, as a minimum, conformanceto class 1. Options

are defined by classes 2 through 6 and may be selected by an implementation. Support for a particular
conformance class requires support of al the options specified in that class.

Conformance to a particular class requiresthat al AIM elements defined as part of that class be
supported. Table 12 defines the classes to which each AIM element belongs.

The conformance classes are characterized as follows:
— Class 1. Class 6 and shapes represented by advanced b-rep.
— Class 2: Class 6 and shapes represented by non topological surface and wireframe moddls;
— Class 3: Class 6 and shapes represented by wireframe modes with topology;
— Class 4: Class 6 and shapes represented by manifold surface models with topology;
— Class 5: Class 6 and shapes represented by faceted b-rep;
— Class 6: NC process plan information without shape;

Class6isaprerequisitefor classes 1 through 5. If animplementation conformsto any of classes 1 through
5, then it shall also conform to class 6.

Conformance classes 1 through 5 are defined in terms of required AIM shape representation subtypes.
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Table 1 — Conformance class elements

Aim Element class

1 2 3 4 5 6
Action X | X | X | X | X |X
Action_assignment X | X [ X | X | X [X
Action_directive X | X [ X | X | X [X
Action_method X | X [ X | X | X [X
Action_method_assignment X | X [ X | X | X [X
Action_method_reationship X | X [ X | X | X [X
Action_method_role X | X [ X | X | X [X
Action_method_with_associated documents X | X [ X | X | X [X
Action_property X | X [ X | X | X [X
Action_property_representation X | X [ X | X | X [X
Action_rdationship X | X [ X | X | X [X
Action_request_assignment X | X [ X | X | X [X
Action_request_solution X | X [ X | X | X [X
Action_resource X | X [ X | X | X [X
Action_resource relationship X | X [ X | X | X [X
Action_resource requirement X | X [ X | X | X [X
Action_resource type X | X [ X | X | X [X
Address X | X | X | X | X |X
Advanced brep shape representation X
Advanced face X X
Allowed time X | X [ X | X | X [X
Alternate_action_method_relationship X | X [ X | X | X [X
Alternate plan_relationship X | X [ X | X | X [X
Ancillary_activity X | X [ X | X | X [X
Ancillary_setup X | X [ X | X | X [X
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Table 1 — Confor mance class elements (continued)

Aim Element class

1 2 3 4 5 6
Angular_location X | X [ X | X [|X
Angular_size X | X [ X | X [|X
Angularity_tolerance X | X [ X | X [X
Apex X |[X |X |X |X
Application_context X | X [ X | X | X [X
Application_context_eement X | X [ X | X | X [X
Application_protocol _definition X | X [ X | X | X [X
Applied_action_assignment X | X [ X | X | X [X
Applied_action_ method _assignment X | X [ X | X | X [X
Applied_action request_assignment X | X [ X | X | X [X
Applied_approval_assignment X | X [ X | X | X [X
Applied_area X
Applied_classification_assignment X | X [ X | X | X [X
Applied_contract_assignment X | X [ X | X | X [X
Applied_date assignment X | X [ X | X | X [X
Applied_document_reference X | X [ X | X | X [X
Applied_document_usage constraint_assignment X | X [ X | X | X [X
Applied_effectivity assignment X | X [ X | X | X [X
Applied_external_identification_assignment X | X [ X | X | X [X
Applied_group_assignment X | X [ X | X | X [X
Applied_identification assignment X | X [ X | X | X [X
Applied_library assignment X | X [ X | X | X [X
Applied_organization assignment X | X [ X | X | X [X
Applied_security classification_assignment X | X [ X | X | X [X
Approval X | X [ X | X | X [X
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Table 1 — Confor mance class elements (continued)

Aim Element

class

[EnY

ol
»

Approval_assignment

Approval_date time

Approval_person_organization

Approval_role

Approval_status

Assembly component_usage

Attribute classification_assignment

X [ X [ X [ X [X[X[X

Axisl placement

Axis2_placement_2d

Axis2_placement_3d

B_spline curve

B_spline _curve with knots

B_spline surface

B_spline surface with _knots

Bezier_curve

X[ X[ XX [X[X[X[X[X[X[X[X[X[X]|X

Bezier_surface

Block _shape representation

XXX XX [X]|IX|X[|IX|X[X]|X[X]|X[X]|X[X]pn
XX XX [X[X[IX[X]X]X]X]X]X|X|X]|X|X |
XX XX [X[X[[X[X[X]|X]|X]|X|X|X|X]|X]|X|A

Boss

Boss top

Boundary_curve

Bounded curve

Bounded pcurve

Bounded surface

Bounded surface curve

Brep with voids

XXX [X[X[[X[[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X][X

X [ X [ X [ X [X[X
X [ X [ X [ X [X[X
X [ X [ X [ X [X[X
X [ X [ X [ X [X[X
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Table 1 — Confor mance class elements (continued)

Aim Element

class

[EnY
N
a1
»

Caendar_date

Cartesian_point

Cartesian_transformation_operator

Cartesian_transformation_operator_3d

Centre_of _symmetry

X [ x| > |x [x
X [x | x| > |x |
X [x | > |x|x |,
X [x | x| x [x

Chamfer

Chamfer_offset

Characterized object

Circle

Circular_closed profile

Circular_pattern

Circular_runout_tolerance X | X [X |X
Clamp_mating_definition X | X [X |X
Clamp_position X | X [X |X
Class X | X [X [X
Classification_assignment X | X [X |X
Classification_role X | X [X | X [|X
Closed path profile

Closed_shell X | X | X [X
Coaxiality_tolerance X | X [X |X
Common_datum X | X [X |X
Composite_curve X | X [X |X
Composite curve on _surface X [ X | X |X
Composite curve segment X | X [X |X

Composite_hole

XXX [X[[X[X[[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X][X
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Aim Element

class

[EnY

3

4

Composite_shape aspect

X

X

Compound_feature

Concentricity_tolerance

Conic

X [ X [ X [ X

Conical_surface

Connected edge set

Connected face set

Context_dependent_unit

Contract

Contract_assignment

Contract_type

Controller

Controller_program

Conversion_based unit

Coordinated universal_time offset

X [ X [ X [ X [X[X[X][X

Curve

Curve bounded surface

Curve replica

Cylindrical_shape representation

Cylindrical_surface

Cylindricity_tolerance

Data_environment

Date

Date and time

Date _assignment

XXX [X[X[X[[X[X[X[X[X[X[X[X[X[X[X[X]|X

XXX [X[X[X[X[X[X[X[X[X[X[X[X[X[X]|X

XXX [X[X[X[X[X[X[X[X[X[X[X[X[X[X][X

XXX [X[X[X[X[X[X[X[X[X[X[X[X[X[X[X]|X

XXX [X[X[X[X[X[X[X[X[X[X[X[X[X[X[X][X

X [ X [ X [ X
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Table 1 — Confor mance class elements (continued)

Aim Element

%

[EnY
N
a1
»

Date role

Datum

Datum feature

Datum reference

Datum target

Defining_action_method relationship

Definitional_representation

Degenerate pcurve

Degenerate toroidal_surface

Derived shape aspect

Derived unit

Derived unit_dement

Description_attribute

Descriptive representation_item

X [ X [ X [ X [X

Dimension related tolerance zone dement

Dimensional_characteristic_representation

Dimensional_exponents

Dimensional_|ocation

Dimensional_location with_path

Dimensional_size

Directed action

Directed_dimensional_location

Direction

Direction_shape representation

Document

XX [ X[ X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X]|[X
XXX [X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X][X
XX XX [X[X[IX[IX[X]X]X]X]X|X|X XX XXX XXX XX
X [X XX [X[X[[X[[X[X]X]|X]X|X|X[|X[X[X[X[X[X[X]X]|X]|X]|X]|A
XXX [ X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X][X
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Table 1 — Confor mance class elements (continued)

Aim Element

class

[EnY

N

ol

»

Document_file

Document_file properties

Document_product_association

Document_reference

Document_relationship

Document_representation_type

Document_type

Document_usage constraint

Document_usage constraint_assignment

Document_usage role

Drawing

X [ X [ X[ X [X[X[X[X[X[X][X

X [ X [ X[ X [X[X[X[X[X[X]|[X

Edge

X X[ X [X[X[X[X[X[X[X[X][X

X [ XXX [X[X[[X[X]|X]|X]|X]|X]|A

X [ X[ X[ X [X[X[X[X[X[X[X][X

Edge based wireframe _mode

Edge based wireframe shape representation

Edge curve

Edge loop

X IX[IX[X[X|[IX[IX|[X]X]X]X]X|X]X]|X]|X |

Edge round

Effectivity

Effectivity _assignment

X [ X [ X [ X [X

Elementary _surface

Ellipse

Evaluated degenerate pcurve

Executed action

Extension

External_identification_assignment

X [ X [ X [ X [X

X [ X [ X [ X [X[X[X][X

X [ X [ X [ X [X[X[X][X
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Table 1 — Confor mance class elements (continued)

Aim Element

%

[EnY
N
i N
a1
»

External_source

Externally_defined class

x

Externally_defined feature definition

Externally_defined general_property

Externally_defined item

Externally_defined item relationship

Externally_defined representation_with_parameters

Externally_defined schema

X [ X [ X [ X [X[X[X][X

Face

Face bound

Face outer_bound

XXX [X[X[X[X]|X]|X]X]|X]e

X [ X [ X[ X [X[X[X[X[X[X][X

X I X[ X [X[X[X[X[X[X[X]|[X
X [ X [ X [ X [X

Face shape representation

Face surface

X I X[ X [X[X[X[X[X[X[X[X[X]|X

Faceted brep

Faceted brep shape representation

Feature_component_definition

Feature_component_relationship

Feature definition

Feature_dependency

Feature identification item

Feature interaction

Feature pattern

Fillet

Fixture _assembly

Fixture assembly dement

X [ X[ X[ X [X[X[X[X[X]|X
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Table 1 — Confor mance class elements (continued)

Aim Element

class

[EnY

N

ol

»

Fixture assembly relationship

Fixture contract

Fixture pallet_mounting

Fixture pallet_unmounting

Fixture setup

X [ X [ X [ X [X

X [x | x| > |x |
X [x | > |x|x |,

X [ X [ X [ X [X

X [ X [ X [ X [X

Flat_face

Flatness tolerance

x

x
x

x

Founded item

Functionally _defined_transformation

Gear

General_property

General_property _association

Generic_manufacturing_resource

Geometric_alignment

Geometric_curve set

Geometric_intersection

Geometric_representation_context

Geometric_representation_item

Geometric_set

Geometric_tolerance

Geometric_tolerance relationship

Geometric_tolerance with datum reference

Geometric_tolerance with _defined unit

X [IX X [X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X]|X

X I XX [X[X[X[X[X[X[X[X[X]|X
X I XX [X[X[X[X[X[X[X[X[X]|[X

X I X[ X [X[X[X[X[X[X[X[X[X]|X

Geometrically _bounded surface shape representation

Geometrically _bounded wireframe _shape representation

XX [ XX [X[X[X[X[X[X[X[X[X[X]|X
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Table 1 — Confor mance class elements (continued)

Aim Element class

[EnY
N
a1
»

Global_uncertainty assigned context

Global_unit_assigned context

Group

Group_assignment

X [ x [ > |x [x
X [x | x| x|x |
X [x | > |x|x |,
X [x [ x| x [x
X [x [ x| x [x

Group_relationship

Hole bottom

Hyperbola

Id_attribute

Identification_assignment

Identification _role

Illustration

X [ X [ X [ X [X[X
X [ X [ X [ X [X[X
X [ X [ X [ X [X[X
X [ X [ X [ X [X[X
X [ X [ X [ X [X

In facility location

X [ X[ X [X[X[X[X[X[X[X[X[X]|X

Instanced feature

Intersection curve

Known_source

Length_measure with_unit

Length_unit

Library class version assignment

X [ X [ X [ X [X

Library property version assignment

Limits and fits

Line

X [ X [ X[ X [X[X[X[X][X
X [ X [ X [ X [X[X[X][X
X [ X [ X[ X [X[X[X[X][X
X [ X [ X [ X [X[X[X[X

Line profile tolerance

Linear_profile

Local_time

X [ X [ X [X[X[X[X[X[X[X][X

Location_shape representation
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Table 1 — Confor mance class elements (continued)

Aim Element

class

[EnY

w
N

ol

Loop

Machine

Machine_element_relationship

Machine setup

Machine usage

Machining_operation

Machining_process

Machining_tolerance

Make from usage option

X [ X [ X [ X [X[X[|X][X

X [ X [ X[ X [X[X|[X[X][X

X [ X [ X[ X [X[X|[X[X][X

X [ X [ X [ X [X[X[|X][X

Manifold_solid_brep

X [ X[ X[ X [X[X[X[X[X]|[X

Manifold surface shape representation

Manufacturing_activity

Manufacturing_process

Manufacturing_process _relationship

Mapped_item

X [ X [ X [ X

XX [ X [X[X[X[X[X[X[X[X[X|[X[X]|X

X [ X [ X [ X

X [ X [ X [ X

X [ X [ X [ X

Marking

Mass_measure with_unit

Mass_unit

Material_designation

Material_property

Material_property representation

Measure representation_item

Measure_qualification

Measure with_unit

X [ X [ X [ X [X[X[X][X

Modified geometric_tolerance

X[ X[ X[ X [X[X[X[X[X[X[X[X[X]|X

X [ X [ X[ X [X[X[X[X][X

X [ X [ X[ X [X[X[X[X][X
X [ X[ X[ X [X[X[X[X][X

X [ X [ X[ X [X[X[X[X][X
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Table 1 — Confor mance class elements (continued)

Aim Element class

[EnY
N

3 4] 5 6

Modified pattern

Name_attribute

Named_unit

Next_assembly usage occurrence

Ngon closed profile

Ngon_shape representation

Non_machining_process

Non_machining_process relationship

X [ X [ X[ X [X[X[X[X][X

X [ X [ X [ X
X [ X [ X [ X

Object_role

X [ X [ X [ X [X

Offsat_curve 3d

X [ X [ X [ X [X[X
X [ X [ X [ X [X[X

Offset_surface

Open_path_profile

Open_shdll

Organization

Organization_assignment

Organization_role

Organizational_address

X [ X [ X [ X [X
X [ X [ X [ X [X
X [ X [ X [ X [X

Organizational _project
Oriented closed shell

Criented edge

Criented face

Oriented_open_shdll

Oriented path

X I XX [X[X[X[X[X[X[X[X[X]|X
X [ X [ X [X[X[X[X[X[X[X[X][X
X[ X [ X [X[X[X[X[X[X[X[X][X

Oriented surface

Outer_boundary_curve X
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Table 1 — Confor mance class elements (continued)

Aim Element

class

[EnY

2 3 4] 5 6

Outer_round

Outside profile

Pallet

Parabola

Paralld_offsat

Paralldism tolerance

Parametric_representation_context

Part_contract

Part_fixture_mounting

Part_fixture_unmounting

Part_handling

Part_mounting

Part_machine_mounting

Part_machine_unmounting

X [ X[ X[ X [X[X[X[X[X[X[X][X
X [ X[ XX [X[X[X[X[X[X[X][X
X X[ X [X[X[X[X[X[X[X[X][X
X X[ X [X[X[X[X[X[X[X[X][X
X [ X [ X [ X [X[X[X[X

Partial_circular_profile

Path

Path feature component

Path shape representation

Pattern_offset_membership

Pattern_omit_membership

Pcurve

Perpendicular_to

Perpendicularity_tolerance

Person

Person_and organization

XXX [X[X[X[[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X]|X

X [ X [ X [ X [X
X [ X [ X [ X [X
X [ X [ X [ X [X
X [ X [ X [ X [X
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Table 1 — Confor mance class elements (continued)

Aim Element

class

[EnY
N

3 4] 5 6

Personal_address

Placement

x
x
x
x

Planar_shape representation

Plane

Plane_angle measure with_unit

Plane_angle unit

Plus minus_tolerance

X [ X [ X [ X
X [ X [ X [ X
X [ X [ X [X
X [ X [ X [ X

Pocket

Pocket_bottom

Point

Point_on_curve

Point_on_surface

X [ X[ XX [X[X[X[X[X[X[X][X

Point_replica

Poly loop

X [ X [ X [ X [X

Polyline

Position_tolerance

Pre_defined item

Precision_qualifier

Process_activity

Process plan_activity

Process plan_security

Process plan_specification

Process plan version

Process product_association

Process property association

X [ XX [X | [X[|X[|X]|X]|X]|X]X

X [ X[ X[ X [X[X[X[X[X]|[X

XXX [X[X[X[X[X[X[X[X[X[X[X[X]|X
X [ X[ X [X[X[X[X[X[X[X[X][X

X [ X[ XX [X[X[X[X[X[X[X][X

X [ X [ X [ X [X[X[X[X]|[X

464

©I1S0O 2004 — All rights reserved



I SO/DI'S 10303-240: 2004(E)

Table 1 — Confor mance class elements (continued)

Aim Element

class

[EnY

w

ol

»

Product

Product_category

Product_context

Product_definition

Product_definition_context

Product_definition_effectivity

Product_definition_formation

Product_definition_process

Product_definition_relationship

Product_definition_shape

Product_definition_usage

Product_definition_with_associated documents

Product_reated product_category

Production rate

XXX [X|IX[X]|IX[|[X]|X|X[|X]|X[X]|X]|yo

XX [X[X[X[X[X[X[X[X[X[X[X]|X
XXX [X[X[X[[X[I[X[X|X]|X]|X]|X]|X]|A

XX [X[X[X[X[X[X[X[X[X[X[X]|X

XX [ X [X[X[X[X[X[X[X[X[X[X]|X

Profile floor

Projected zone definition

Property_definition

Property_definition_relationship

Property_definition representation

Property_process

X [ X [ X [ X [X

X [ X [ X [ X [X
X [ X [ X [ X [X

X [ X [ X [ X [X

X [ X [ X [ X

Protrusion

Qualified representation item

x

Quasi_uniform_curve

Quasi_uniform_surface

Range of parts

XXX [X[X[X[[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X[X]|[X

X [ X [ X [ X
X [ X [ X [ X
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Table 1 — Confor mance class elements (continued)

Aim Element class

[EnY

Ratio_measure with_unit

Ratio_unit

AEIREN

Rational_b_spline curve

X [ < | x| x|
X [ < | x<|x |
x
x

Rational_b_spline surface

X [ X [ X [ X [X

Rectangular_closed profile

Rectangular_composite surface X

Rectangular_pattern X

Rectangular_trimmed_surface X

Referenced_modified datum

Reationship_condition X | X [ X | X | X [X

x

Removal_volume

Reparametrised composite curve segment X

Replicate feature

Representation

Representation_context

Representation_item

Representation_map

Requirement_for_action_resource

Resource property

Resource _property_representation

Resource_requirement_type

Resource with material

Resource with_representation

X [ X[ X[ X [X[X[X[X[X[X][X
X I X [ X[ X [X[X[X[X[X[X][X
X [ X [ X[ X [X[X[X[X[X[X][X
X [ X [ X[ X [X[X[X[X[X[X]|[X

Revision

XXX [X[X[X[X[X[X[X[X[X]|X
X [ X[ X[ X [X[X[X[X[X[X]|[X

Revolved profile
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Table 1 — Confor mance class elements (continued)

Aim Element class

[EnY
N

3 4] 5 6

Rib_top

Rib _top floor

Role association

Round_haole

Rounded _end

Rounded_u_profile

Roundness_tolerance

Runout_zone definition

Runout_zone orientation

X [ X[ X[ X [X[X[X[X[X]|X

X [ X [ X [ X
X [ X [ X [ X

Runout_zone orientation reference direction

Seam _curve

Security_classification

Security_classification_assignment

Security _classification leve

Sequential_method

Serial_action_method

Shape_aspect

Shape aspect_deriving relationship

X [ X [ X [ X [X[X[X][X

Shape_aspect_relationship

Shape_defining_reationship

Shape _definition_representation

Shape_dimension_representation

XX [X[[X[X[X[X[X[X[X[X[X[X[X[X[X]|[X

X X[ X [X[X[X[X[X[X[X[X][X
X X[ X[ X [X[X[X[X[X[X[X][X
X X [ X [X[X[X[X[X[X[X[X][X

Shape representation

XXX XX [X[X[X[X[X[X[X[X[X[X[X[X]|X

Shape _representation_with _parameters
Shdl_based surface modd X
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Table 1 — Confor mance class elements (continued)

Aim Element

class

Shdl_based wireframe_model

Shdl_based wireframe_shape representation

Si_unit

Single activity_relationship

Single setup_process

Single setup_process _rdationship

X [ x| x| x
X [x [ x| > |x|[x |
X [ x| x| x
X [ x| x| x
X [ x| x| x

Slot

Slot_end

Salid_angle unit

Solid_mod

Spherical_cap

Spherical_surface

Square u_profile

Standard_uncertainty

Step

Straightness _tolerance

Surface

Surface curve

Surface of linear_extrusion

Surface of revolution

XXX [X[X[X[X[X[X[X[X[X[X[X[X[X[X]|X

X [ X [ X [ X [X

Surface patch

Surface profile tolerance

Surface replica

Swept_surface

Symmetric_shape aspect

X [ X [ X[ X [X[X[X[X[X]|[X

X [ X [ X [ X
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Table 1 — Confor mance class elements (continued)

Aim Element

class

[EnY

3| 4

Symmetry_tolerance

X | X

Tangent

Taper

Tee profile

Thread

Time_measure with_unit

Time_unit

Tolerance value

Tolerance zone

Tolerance zone definition

Tolerance zone form

Tool_assembly

Tool_assembly dement

Tool_assembly_rédationship

Tool_body

Tool_contract

Tool_data

Tool_data representation

Tool_magazine turret_carousd

Tool_setup

XX [ X [X[X[X[X[X[X[X[X[X[X[X]|X

X [ X [ X [ X[ X [X[X[X][X

Topological_representation_item

XXX [X[X[X[[X[X[X[X[X[X[X[X[X[X[X[X[X[X][X

XXX [X[X[[X[X[X[X[X[X[X[X[X[X]|X
XXX [X[X[X[X[X[X[X[X[X[X[X[X][X

XXX [X[X[X[X[X[X[X[X[X[X[X[X][X

Toroidal_surface

x

Total_runout_tolerance

Transition feature

Trimmed _curve
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Table 1 — Confor mance class elements (concluded)

Aim Element

class

=
N
w
n
ol
o

Turned_knurl

Type_qualifier

Uncertainty_measure with_unit

Uncertainty_qualifier

Uniform_curve

X [ X [ X [ X

Uniform_surface

Validation

Value representation _item

Vector

X [ X [ X [ X [X[X[X][X
X [ X [ X [ X [X[X[X][X

Vee profile

Versioned action_request

Vertex

Vertex_loop

Vertex_point

Vertex_shdl

View_reference

XXX [X[X[X[X[X[X[X[X[X[X[X[X]|X

X [ X [ X [ X [X[X
X [ X [ X [ X [X[X

Wire shdl

Work_cdl

Workstation

X [ X [ X[ X [X[X[X[X]|[X
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Annex A
(normative)

AIM EXPRESS expanded listing

SCHEMA pr ocess_pl anni ng_schena

CONSTANT

dumy_gri : geonetric_representation_item:= representation_iten('"') ||
geonetric_representation_item();

dummy_tri : topological _representation_item:= representation_iten('")
|| topological _representation_iten();

END_CONSTANT

TYPE action_item = SELECT
(f eat ure_dependency,
product _definition_formation);
END TYPE;, -- action_item

TYPE action_nmethod item= SELECT
(external ly_defined_schensn);
END TYPE;, -- action_nethod item

TYPE action_request _item = SELECT
(product _definition_formation
fixture_contract,
t ool _contract);

END TYPE; -- action_request_item
TYPE ahead or _behind = ENUVERATI ON OF
(exact,
ahead,
behi nd) ;
END TYPE; -- ahead_or _behind
TYPE anount _of substance neasure = REAL;
END TYPE;, -- anmount of substance neasure

TYPE angl e_rel ator = ENUVERATI ON OF

(equal ,
smal |,
| arge);
END TYPE; -- angle_relator
TYPE approval _item = SELECT
(revision);
END TYPE; -- approval _item
TYPE area_neasure = REAL;
END TYPE, -- area_neasure
TYPE attribute_type = SELECT
(1 abel,
text);
END TYPE;, -- attribute_type
TYPE axi s2_pl acement = SELECT
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(axi s2_pl acenent _2d,
axi s2_pl acenent _3d);
END TYPE; -- axis2_pl acenent

TYPE b_spline_curve_form= ENUMERATI ON OF
(elliptic_arc
pol yli ne_form
par abol i c_arc,
circular_arc
unspeci fi ed,
hyperbolic_arc);
END TYPE; -- b_spline_curve_form

TYPE b_spline_surface_form= ENUVERATI ON OF
(surf_of _Iinear_extrusion
pl ane_surf,
gener al i sed_cone,
toroidal _surf,
coni cal _surf,
spherical _surf,
unspeci fi ed,
rul ed_surf,
surf_of revolution
cylindrical _surf,
quadric_surf);
END TYPE; -- b_spline_surface_form

TYPE bool ean_operand = SELECT
(solid_nodel);

END TYPE; -- bool ean_operand
TYPE cel sius_tenperature_neasure = REAL;
END TYPE; -- cel sius_tenperature_neasure

TYPE characterized action definition = SELECT
(action,
action_net hod,
action_nethod_rel ationshi p,
action_rel ationship);
END TYPE;, -- characterized action_definition

TYPE characterized definition = SELECT
(characterized_obj ect,
characterized_product_definition
shape_definition);

END TYPE; -- characterized definition

TYPE characterized_material _property = SELECT
(material _property_representation);
END TYPE; -- characterized_naterial _property

TYPE characterized_product _definition = SELECT
(product _definition,
product _definition_rel ationship);

END TYPE; -- characterized_product_definition

TYPE characterized resource _definition = SELECT

(action_resource,
action_resource_rel ationship,
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action_resource_requirenent);
END TYPE;, -- characterized resource _definition

TYPE classification_item= SELECT
(external ly_defined_representation_with_paraneters);
END TYPE, -- classification_ item

TYPE contract _item= SELECT
(process_pl an_specification,

docunent reference,
fixture_assenbly,
organi zati on,
product _definition_formation,
t ool _assenbly);

END TYPE, -- contract_item

TYPE count _neasure = NUVBER,
END TYPE, -- count_neasure

TYPE curve_on_surface = SELECT
(pcurve,
surface_curve,
conposite_curve_on_surface);
END TYPE;, -- curve_on_surface

TYPE date_ item = SELECT
(process_pl an_security,
ver sioned_action_request);
END TYPE, -- date item

TYPE date tinme_or_event occurrence = SELECT
(date_tine_select);
END TYPE, -- date tine_or_event_occurrence

TYPE date tinme_select = SELECT

(dat e,
| ocal tine,
date_and_tine);
END TYPE;, -- date tine_select
TYPE day_i n_nmont h_nunmber = | NTEGER,
VWHERE
wl: (1 <= SELF) AND (SELF <= 31);
END TYPE; -- day_i n_nonth_nunber

TYPE derived_property_select = SELECT
(property_definition,
action_property,
resource_property);
END TYPE; -- derived_property_sel ect

TYPE description_attribute_select = SELECT
(action_request_sol ution,
application_cont ext,
approval _rol e,
date role,
effectivity,
ext ernal _source,
organi zation_rol e,
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per son_and_or gani zati on,
property_definition_representation,
representation);

END TYPE; -- description_attribute_sel ect
TYPE di nensi on_count = | NTEGER,
VWHERE
wrl: SELF > 0O;
END TYPE; -- dinension_count

TYPE di nensi onal _characteristic = SELECT
(di nensi onal _| ocati on,
di nensi onal _si ze);
END TYPE; -- dinensional _characteristic

TYPE docunent _reference item= SELECT
(action_net hod,
action_resource_requirenent,

controller,
date_and_ti ne,
dr awi ng,

external | y_defi ned_schenms,
fixture_assenbly,
fixture_assenbly_el ement,
nmachi ne_usage,
process_activity,
process_plan_activity,
product _definition,
product _definition_formation,
property_definition,
t ool _assenbly,
t ool _assenbly_el enent,
t ool _data);

END TYPE; -- docunent _reference_item

TYPE docunent _usage_constraint _item = SELECT
(illustration);
END TYPE; -- document _usage_constraint_item

TYPE effectivity_item= SELECT
(product _definition_formation);

END TYPE;, -- effectivity_item
TYPE el ectric_current_neasure = REAL;
END TYPE;, -- electric_current_mneasure

TYPE external _identification item= SELECT
(docunent,
external | y_defined_cl ass,
external | y_defined_general _property);
END TYPE;, -- external identification_item

TYPE founded item select = SELECT
(founded_item
representation_item;
END TYPE;, -- founded_ item sel ect

TYPE geonetric_set_select = SELECT
(poi nt,

474 ©I1S0O 2004 — All rights reserved



I SO/DI'S 10303-240: 2004(E)

curve,
surface);
END TYPE;, -- geonetric_set_sel ect

TYPE group_item = SELECT
(workstation,
i nstanced_feature);

END TYPE; -- group_item
TYPE hour _in_day = | NTEGCER
VWHERE
wl: (0 <= SELF) AND (SELF < 24);
END TYPE; -- hour_in_day
TYPE id attribute select = SELECT
(action,
addr ess,

product _cat egory,
property_definition,
shape_aspect,
shape_aspect _rel ati onshi p,
appl i cati on_cont ext,
group,
organi zati onal _proj ect,
representation);

END TYPE, -- id_attribute sel ect

TYPE identification_assignment_item = SELECT
(docunment _file);
END TYPE; -- identification_assignment_item

TYPE identifier = STRING
END TYPE, -- identifier

TYPE knot _type = ENUMERATI ON OF
(uni form knot s,
quasi _uni form knot s,
pi ecewi se_bezi er _knot s,
unspeci fied);
END TYPE; -- knot _type

TYPE |abel = STRI NG
END_TYPE; -- |abel

TYPE | ength_neasure = REAL;
END TYPE; -- |ength_neasure

TYPE |imt_condition = ENUVERATI ON OF
(regardl ess_of _feature_size,
maxi mum mat eri al _condi tion,
| east _material _condition);
END TYPE, -- Iimt _condition

TYPE |I|ist_of _reversible topology item= LIST [0:?] OF
reversi bl e_topology_item
END TYPE; -- list_of _reversible_topology_ item

TYPE |umi nous_intensity neasure = REAL;
END TYPE; -- |luminous_intensity_neasure
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TYPE mass_neasure = REAL
END TYPE, -- nmass_neasure

TYPE neasure value = SELECT

(1 engt h_neasure,

Mass_measur e,

ti me_neasure,

el ectric_current _neasure,

t her rodynanmi c_t enper at ur e_neasur e,
cel si us_t enperat ure_neasure,
anount _of substance neasure,
| um nous_i ntensity_neasure,
pl ane_angl e_neasur e,

sol i d_angl e_neasure,

ar ea_neasure,

vol une_neasur e

rati o_neasure,

par anet er _val ue,

positive_l ength_neasure,
positive_pl ane_angl e_neasure,
count _neasure);

END TYPE;, -- neasure_val ue
TYPE mnute_in_hour = | NTEGER
VWHERE

wl: (0 <= SELF) AND (SELF <= 59);
END TYPE, -- mnute_in_hour
TYPE nonth_in_year _nunber = | NTEGER
VWHERE

wl: (1 <= SELF) AND (SELF <= 12);
END TYPE; -- nonth_in_year_nunber

TYPE nane_attribute_select = SELECT
(action_request_sol ution,

addr ess,
derived unit,
effectivity,

per son_and_or gani zati on,

product _definition,

property_definition_representation);
END TYPE;, -- nane_attribute_sel ect

TYPE organization_item = SELECT
(action,
process_plan_activity,
fixture_assenbly_el ement,
known_source,
nmachi ne,
part_contract,
product _definition,
t ool _assenbly_el enent);
END TYPE; -- organization_item

TYPE paraneter_val ue = REAL;
END TYPE; -- paraneter_val ue

TYPE pcurve_or_surface = SELECT
(pcurve,
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surface);
END TYPE; -- pcurve_or_surface

TYPE person_organi zation_sel ect = SELECT
(person,
organi zati on,
per son_and_or gani zati on);

END TYPE; -- person_organi zati on_sel ect

TYPE plane_angl e_neasure = REAL;

END TYPE; -- plane_angl e_neasure
TYPE positive_|length_neasure = | ength_neasure;
VWHERE
wl: SELF > O;
END TYPE; -- positive_l ength_neasure

TYPE positive_plane_angl e_nmeasure = pl ane_angl e_neasure;
VWHERE

wl: SELF > O;
END TYPE; -- positive_plane_angl e_neasure

TYPE preferred_surface_curve_representati on = ENUVERATI ON OF
(pcurve_s2

pcurve_s1,
curve_3d);
END TYPE; -- preferred_surface_curve_representation

TYPE process_or_process_rel ationship = SELECT
(product _definition_process,
property_process,
relationship_w th_condition);

END TYPE; -- process_or_process_relationship

TYPE product_or_formati on_or_definition = SELECT
(product,
product _definition_formation,
product _definition);
END TYPE; -- product_or_formation_or_definition

TYPE property_or_shape_sel ect = SELECT
(property_definition,
shape_definition);

END TYPE; -- property_or_shape_sel ect

TYPE ratio_neasure = REAL;
END TYPE, -- ratio_neasure

TYPE relationship_w th_condition = SELECT
(action_nethod_rel ationship,
action_rel ati onship);

END TYPE; -- relationship_with_condition

TYPE represented_definition = SELECT
(general _property,
property_definition,
property_definition_relationship,
shape_aspect,
shape_aspect _rel ati onshi p);
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END TYPE; -- represented_definition

TYPE reversible_topology = SELECT
(reversi bl e_topology_item
list_of _reversible_topology_item
set _of reversible_topology_iten);

END TYPE; -- reversible_topol ogy

TYPE reversible_topology_item= SELECT
(edge,
pat h,
face,

face_bound,
cl osed_shel |
open_shel |);
END TYPE; -- reversible_topology_ item

TYPE role select = SELECT
(action_assi gnment,
action_request _assi gnment,
approval _assi gnnent,
approval _date_ti me,
contract _assi gnnent,
docunent reference
ef fectivity_assignnent,
gr oup_assi gnment ,
security_classification_assignnment);

END TYPE;, -- role_select
TYPE second_ in_mnute = REAL;
VWHERE

wl: (0 <= SELF) AND (SELF <= 60);
END TYPE;, -- second in_mnute

TYPE security_classification_item= SELECT
(process_plan_activity,
process_pl an_version);

END TYPE; -- security_classification_item

TYPE set_of _reversible_topology item= SET [0:?] OF
reversi bl e_topol ogy_item
END TYPE; -- set_of _reversible_topology_item

TYPE shape_definition = SELECT
(product _definition_shape,
shape_aspect,
shape_aspect _rel ati onship);

END TYPE; -- shape_definition

TYPE shell = SELECT
(vertex_shell
wire_shell,
open_shel |,
cl osed_shel I');
END _TYPE; -- shel

TYPE si_prefix = ENUVERATI ON OF

(exa,
pi co,
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nega,
fento,
atto,
centi,
nano,
hect o,
m cro,
tera,
gi ga,
milli,
pet a,
deci ,
kil o,
deca);
END TYPE;, -- si_prefix

TYPE si_unit_nane = ENUVERATI ON OF
(hertz,
degree_cel si us,
si enens,
si evert,
| ux,
wat t ,
ohm
second,
becquer el
pascal
henry,
tesl a,
vol t,
joul e,
kel vi n,
anper e,
gram
st er adi an,
nol e,
| urren,
gray,
candel a,
farad,
radi an,
new on,
netre,
weber ,
coul onb) ;
END TYPE;, -- si_unit_nane

TYPE solid_angl e _neasure = REAL;
END TYPE; -- solid_angl e_neasure

TYPE source_item = SELECT
(identifier);
END TYPE;, -- source_item

TYPE supported_item = SELECT
(action_directive,

action,
action_net hod) ;
END TYPE; -- supported_item
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TYPE surface_boundary = SELECT
(boundary_curve
degener at e_pcurve) ;

END TYPE; -- surface_boundary

TYPE surface nodel = SELECT
(shel | _based_surface_nodel);
END TYPE; -- surface node

TYPE text = STRI NG
END TYPE, -- text

TYPE thernodynam c_t enperature_neasure = REAL
END TYPE; -- thernodynam c_tenperature_neasure

TYPE tinme_neasure = REAL;
END TYPE;, -- tine_neasure

TYPE tolerance _nethod definition = SELECT
(tol erance_val ue,
limts_and_fits);

END TYPE;, -- tolerance _nethod definition

TYPE tolerance_select = SELECT
(geonetric_tol erance,
pl us_m nus_t ol erance);

END TYPE; -- tol erance_sel ect

TYPE transformation = SELECT
(functionally_defined_transformation);
END TYPE, -- transformation

TYPE transition_code = ENUVERATI ON OF
(di sconti nuous,
cont _sane_gradi ent _sane_curvat ure,
cont _sane_gradi ent,
conti nuous) ;

END TYPE;, -- transition_code

TYPE trimmng_preference = ENUMERATI ON OF
(paraneter,
unspeci fi ed,
cartesian);

END TYPE; -- trinmng_preference

TYPE trimmng_select = SELECT
(cartesi an_point,
par anet er _val ue);

END TYPE; -- trinm ng_sel ect

TYPE unit = SELECT
(naned_uni t,
derived_unit);

END TYPE; -- unit

TYPE value_qualifier = SELECT
(precision_qualifier,
type_qualifier,
uncertainty_qualifier);
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END TYPE; -- value_qualifier

TYPE vector_or _direction = SELECT
(vector,
direction);
END TYPE, -- vector _or_direction

TYPE vol unme_neasure = REAL;
END TYPE;, -- vol une_neasure

TYPE wirefranme_nodel = SELECT

(shel | _based_wi ref rane_nodel ,

edge_based_wi ref rane_nodel ) ;
END TYPE;, -- wirefrane_nodel

TYPE year _nunber = | NTEGER
END TYPE; -- year_nunber
ENTITY action;
name . |l abel;
description . OPTIONAL text;
chosen_nethod : action_net hod;
DERI VE
id: identifier := get_id _val ue( SELF);
VWHERE
wr 1: S| ZEOF( USEDI N( SELF, ' PROCESS _PLANNI NG_SCHEMA. '
"I D_ATTRIBUTE. IDENTIFIED I TEM )) <= 1;
END ENTITY; -- action

ENTITY action_assi gnment
ABSTRACT SUPERTYPE;
assigned_action : action;
DERI VE
role : object _role := get_rol e(SELF);
VWHERE
wr 1: SI ZEOF( USEDI N( SELF, ' PROCESS_PLANNI NG_SCHENA. '
' ROLE_ASSOCI ATION. I TEM WTH ROLE')) <= 1;
END ENTITY; -- action_assignnent

ENTITY action_directive;
name . |l abel;
description : OPTIONAL text;
anal ysi s . text;
comment : text;

+

+

requests . SET [1:?] OF versioned_action_request;

END ENTITY; -- action_directive

ENTITY action_net hod;
name . | abel;
description : OPTIONAL text;
consequence : text;
pur pose . text;

END ENTITY; -- action_method

ENTITY action_nethod_assi gnnent
ABSTRACT SUPERTYPE;
assigned_action_nmethod : acti on_net hod;
rol e . action_nethod rol e;
END ENTITY; -- action_nethod_assi gnnent
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ENTITY action_nethod_rel ationshi p;

name . | abel;
description . OPTIONAL text;
relating_method : action_method;
rel ated _method : action_nethod,
END ENTITY; -- action_nethod_relationship
ENTITY action_nethod role;
name . |l abel;
description : OPTIONAL text;
END ENTITY; -- action_nethod role

ENTITY action_nethod with_associ ated docunents
SUBTYPE OF (action_nethod);
documents : SET [1:?] OF docunent;
END ENTITY; -- action_nmethod w th _associ ated_docunents

ENTITY action_property;

name . | abel;
description : text;
definition : characterized action _definition;
END ENTITY; -- action_property
ENTITY action_property_representation;
name . | abel;
description . text;
property : action_property;
representation : representation;
END ENTITY; -- action_property_representation
ENTITY action_rel ationship;
name . | abel;
description . OPTIONAL text;
relating_action : action;
related_action : action;
END ENTITY; -- action_relationship

ENTITY action_request_assi gnnment
ABSTRACT SUPERTYPE;
assigned_action_request : versioned_action_request;
DERI VE
role : object _role := get_rol e(SELF);
VWHERE
wr 1: S| ZEOF( USEDI N( SELF, ' PROCESS_PLANNI NG_SCHEMA. '+
' ROLE_ASSCOCI ATION. | TEM WTH ROLE')) <= 1;

END _ENTITY; -- action_request_assi gnnent
ENTITY action_request_sol ution;
nmet hod : action_method;
request : versioned_action_request;
DERI VE
description : text := get_description_val ue( SELF);
name . label := get_nane_val ue( SELF);
VWHERE

wr 1: S| ZEOF( USEDI N( SELF, ' PROCESS _PLANNI NG_SCHEMA. '+
' DESCRI PTI ON_ATTRI BUTE. DESCRI BED | TEM )) <= 1;
wr 2: S| ZEOF( USEDI N( SELF, ' PROCESS_PLANNI NG_SCHEMA. '+
' NAME_ATTRI BUTE. NAMED I TEM )) <= 1;
END ENTITY; -- action_request_solution
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ENTITY action_resource;

name . |l abel;
description : OPTIONAL text;
usage . SET [1:?] OF supported_item
ki nd . action_resource_type;
END ENTITY; -- action_resource
ENTITY action_resource_relationship;
name . | abel;
description . OPTIONAL text;
relating_resource : action_resource;
rel ated resource : action_resource;
END ENTITY; -- action_resource_relationship
ENTITY action_resource_requirenent;
name . |l abel;
description : text;
ki nd . resource_requirenment _type;
operations : SET [1:?] OF characterized_action_definition;
END ENTITY; -- action_resource_requirenment
ENTITY action_resource_type;
narme : | abel;
END _ENTITY; -- action_resource_type
ENTITY address;
internal | ocation . OPTIONAL | abel ;
st reet _nunber . OPTIONAL | abel ;
street . OPTIONAL | abel ;
post al _box . OPTIONAL | abel ;
t own . OPTIONAL | abel ;
region . OPTIONAL | abel ;
post al _code : OPTIONAL | abel ;
country . OPTIONAL | abel ;
facsi m | e_nunber . OPTIONAL | abel ;
t el ephone_nunber . OPTIONAL | abel ;
el ectronic_mail _address : OPTI ONAL | abel ;
t el ex_nunber . OPTIONAL | abel ;
DERI VE
narme : |abel := get_nanme_val ue( SELF);
url : identifier := get_id_val ue(SELF);
VWHERE

wl: ((((((((((EXISTS(internal _|ocation) OR EXl STS(street_nunber))
OR EXI STS(street)) OR EXI STS(postal _box)) OR EXI STS(town))
OR EXI STS(region)) OR EXl STS(postal _code)) OR EXI STS(country))
OR EXI STS(facsinm | e_nunber)) OR EXI STS(tel ephone_nunber)) OR
EXI STS(el ectroni c_mai | _address)) OR EXI STS(t el ex_nunber);
END ENTITY; -- address

ENTI TY advanced_brep_shape_representation
SUBTYPE OF (shape_representation);
VWHERE
wl: SIZEOF(QUERY ( it <* SELF.items | (NOT (SIZEOF(][
' PROCESS_PLANNI NG_SCHEMA. MANI FOLD_SOLI D_BREF' ,
' PROCESS_PLANNI NG_SCHENMA. FACETED BREF' ,
' PROCESS_PLANNI NG_SCHENMVA. MAPPED | TEM ,
' PROCESS_PLANNI NG_SCHEMA. AXI S2_PLACEMENT_3D ] * TYPEOF(it))
=1)))) =0;
wr2: SIZEOF(QUERY ( it <* SELF.itenms | (SIZEOF(][
' PROCESS_PLANNI NG_SCHEMA. MANI FOLD_SOLI D_BREF'
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' PROCESS_PLANNI NG_SCHEMA. MAPPED | TEM ] * TYPEOR(it)) = 1)))
> 0;
w 3: SIZEOF(QUERY ( msb <* QUERY ( it <* SELF.itenms | (
' PROCESS_PLANNI NG_SCHEMA. MANI FOLD_SCLI D BREP' I N TYPEOR(it)))
(NOT (Sl ZEOF( QUERY ( csh <* nsb_shel I s(nsb) | (NOT (
S| ZEOF( QUERY ( fcs <* csh\connected _face_set.cfs _faces | (
NOT (' PROCESS_PLANNI NG_SCHEMA. ADVANCED _FACE' | N TYPEOR(fcs)))))
=0)))) =0)))) = 0;
w4: S| ZEOF(QUERY ( msb <* QUERY ( it <* itens |
' PROCESS_PLANNI NG_SCHEMA. MANI FOLD_SCLI D BREP' I N TYPEOR(it)))
| (' PROCESS_PLANNI NG_SCHEMA. ORI ENTED CLOSED SHELL' I N
TYPEOF( msb\ mani fol d_sol i d_brep.outer)))) = 0;
w5: S| ZEOF(QUERY ( brv <* QUERY ( it <* itens |

' PROCESS_PLANNI NG_SCHEMA. BREP_W TH VA DS' I N TYPEOF(it)))
| (NOT (SIZEOF(QUERY ( csh <* brv\brep_w th_voids. voids |
csh\oriented_cl osed_shell.orientation)) =0)))) = 0;

w6: SIZEOF(QUERY ( m <* QUERY ( it <* items | (
' PROCESS_PLANNI NG_SCHENMA. MAPPED | TEM I N TYPEOF(it))) | (
NOT (' PROCESS_PLANNI NG_SCHENMA. ADVANCED BREP_SHAPE_REPRESENTATI ON
| N TYPEOF( mi \ mapped_i t em mappi ng_sour ce.
nmapped_representation))))) = 0;
END ENTITY; -- advanced_brep_shape_representation
ENTI TY advanced face
SUBTYPE OF (face_surface);
VWHERE
wl : SIZEOF([' PROCESS_PLANNI NG SCHEMA. ELEMENTARY_SURFACE' ,
' PROCESS_PLANNI NG_SCHEMA. B_SPLI NE_SURFACE' ,
' PROCESS_PLANNI NG_SCHENMA. SWEPT_SURFACE' ] * TYPEOR(
face geometry)) = 1;
w2 : Sl ZECF( QUERY ( el p_fbnds <* QUERY ( bnds <* bounds | (
' PROCESS_PLANNI NG_SCHEMA. EDGE_LOOP' | N TYPEOF( bnds. bound)))
| (NOT (SIZEOF(QUERY ( oe <* el p_fbnds. bound\ pat h.
edge_list | (NOT ('PROCESS_PLANNI NG_SCHEI\/A EDGE_CURVE' IN
TYPECOF(oe\ ori ent ed_edge. edge_el enent))))) 0)))) = 0;
w3 : Sl ZECF(QJERY( el p_fbnds <* QUERY ( bnds <* boun s |
' PROCESS_PLANNI NG_SCHEMA. EDGE_LOOP' | N TYPEOF( bnds. bound)))
| (NOT (SIZEOF(QUERY ( oe <* el p_fbnds. bound\ pat h.
edge_list | (NOT (SIZEOF([' PROCESS_PLANNI NG_SCHEMA. LI NE',
' PROCESS_PLANNI NG_SCHENMA. CONI C'
' PROCESS_PLANNI NG_SCHEMA. POLYLI NE'
' PROCESS_PLANNI NG_SCHENMA. SURFACE_CURVE' ,
' PROCESS_PLANNI NG_SCHEMA. B_SPLI NE_CURVE'] * TYPEOF( oe.
edge_el ement \ edge_curve. edge_geonetry)) = 1)))) =0)))) =
0;
w4 : S| ZEOF(QUERY ( el p_fbnds <* QUERY ( bnds <* bounds | (
' PROCESS_PLANNI NG_SCHEMA. EDGE_LOOP' | N TYPEOF( bnds. bound)))
| (NOT (SIZEOF(QUERY ( oe <* el p_fbnds. bound\ pat h.
edge_list | (NOT ((('PROCESS_PLANNI NG SCHEMA. VERTEX_ PO NT'
I N TYPEOF( oe\ edge. edge_start)) AND (
' PROCESS_PLANNI NG_SCHEMA. CARTESI AN_PO NT' | N TYPEOF( oe\ edge
.edge_start\vertex_point.vertex_geonetry))) AND ((
' PROCESS_PLANNI NG_SCHEMA. VERTEX_PO NT' | N TYPECOF( oe\ edge.
edge_end)) AND (' PROCESS PLANNI NG_SCHEMA. CARTESI AN_PO NT'
I N TYPEOR( oe\ edge. edge_end\ vert ex_poi nt.vertex_geonetry)))))))
=0)))) =0;
w5 : SIZEOF(QUERY ( el p_fbnds <* QUERY ( bnds <* bounds | (
' PROCESS_PLANNI NG_SCHEMA. EDGE_LOOP' | N TYPEOF( bnds. bound)))
| (' PROCESS PLANNI NG SCHEMA. ORI ENTED_PATH | N TYPEOR(
el p_fbnds. bound)))) = 0;
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w6 @ (NOT (' PROCESS_PLANNI NG SCHEMA. SWEPT_SURFACE | N TYPEOR(
face_geonetry))) OR (Sl ZEOF([' PROCESS_PLANNI NG_SCHEMA. LI NE',
' PROCESS_PLANNI NG_SCHENMA. CONI C'
' PROCESS_PLANNI NG_SCHEMA. POLYLI NE'
' PROCESS_PLANNI NG_SCHEMA. B_SPLI NE_CURVE'] * TYPEOR(
face_geonet ry\ swept _surface. swept_curve)) = 1);
w7 : S| ZEOF(QUERY ( vl p_fbnds <* QUERY ( bnds <* bounds |
' PROCESS_PLANNI NG_SCHEMA. VERTEX_LOOP' | N TYPEOF( bnds. bound)))
(NOT ( (' PROCESS_PLANNI NG_SCHEMA. VERTEX_PO NT' I N TYPEOF(
vl p_f bnds\ face_bound. bound\ vert ex_| oop. | oop_vertex)) AND (
' PROCESS_PLANNI NG_SCHEMA. CARTESI AN_PO NT' | N TYPEOR(
vl p_f bnds\ face_bound. bound\ vert ex_| oop. | oop_vert ex\
vertex_point.vertex_geonetry)))))) = O;
w8 : SIZEOF(QUERY ( bnd <* bounds | (NOT (SIZEO-(]
' PROCESS_PLANNI NG_SCHENMA. EDGE_LQOOF'
' PROCESS_PLANNI NG_SCHEMA. VERTEX_LOCP' ] * TYPEOF(bnd. bound))
=1)))) =0;
w9 : Sl ZECF( QUERY ( el p_fbnds <* QUERY ( bnds <* bounds | (
' PROCESS_PLANNI NG_SCHEMA. EDGE_LOOP' | N TYPEOF( bnds. bound)))
| (NOT (SI ZEOF(QUERY ( oe <* el p_fbnds. bound\ pat h.
edge_list | (('PROCESS_PLANNI NG SCHENMA. SURFACE _CURVE' | N
TYPECOF(oe\ ori ent ed_edge. edge_el enent \ edge_cur ve.
edge_geonetry)) AND (NOT (Sl ZEOF(QUERY ( sc_ag <* oe.
edge_el ement \ edge_curve. edge_geonetry\ surface_curve.
associ ated_geonetry | (NOT (
' PROCESS_PLANNI NG_SCHEMA. PCURVE' | N TYPEOF(sc_ag))))) = 0)))))
=0)))) = 0;
wr 10: ((NOT (' PROCESS_PLANNI NG _SCHEMA. SWEPT_SURFACE | N TYPEOR(
face_geonetry))) OR ((NOT (
' PROCESS_PLANNI NG_SCHEMA. POLYLI NE' | N TYPEOF(f ace_geonet r y\
swept _surface. swept _curve))) OR (SIZEOF(face_geonetry\
swept _surface. swept _curve\pol yline.points) >= 3))) AND (
S| ZEOF( QUERY ( el p_fbnds <* QUERY ( bnds <* bounds |
' PROCESS_PLANNI NG_SCHEMA. EDGE_LOOP' | N TYPEOF( bnds. bound)))
| (NOT (SIZEOF(QUERY ( oe <* el p_fbnds. bound\ pat h.
edge_list | (('PROCESS_PLANNI NG SCHEMA. POLYLI NE' | N TYPEOR(
oe\ori ent ed_edge. edge_el ement\ edge_curve. edge_geonetry))
AND (NOT (Sl ZEOF(oe\ ori ent ed_edge. edge_el ement \ edge_cur ve.
edge_geonetry\pol yline.points) >= 3))))) =0)))) = 0);
END ENTITY; -- advanced_face

ENTITY allowed tine
SUBTYPE OF (action_property);
VWHERE
wr1l: NOT (Sl ZEOF( QUERY ( apr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" )
| (SIZEOF(QUERY ( it <* apr.representation.itenms | ((
Sl ZEOF( [
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHENA. TI ME_MEASURE W TH UNIT'] * TYPEOR(
it)) =2) AND (it.nane = "allowance factor')))) = 1))) = 0);
wr2: NOT (Sl ZEOF( QUERY ( apr <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" )
| (NOT (SIZEOF(QUERY ( it <* apr.representation.items | ((
Sl ZEOF( [
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHENA. TI ME_MEASURE W TH UNIT'] * TYPEOR(
it)) =2) AND (it.nanme = 'standard tinme')))) =1)))) = 0);
wr 3: NOT (Sl ZEOF( QUERY ( apr <* USEDI N( SELF,
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' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" )
| (SIZEOF(QUERY ( it <* apr.representation.itens |
' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_| TEM I N
TYPEOF(it)) AND (it.nane = "allowed type')))) <= 1))) = 0);
wr4: SI ZEOF( QUERY ( apr <* USEDI N( SELF
' PROCESS_PLANNI NG_SCHEMA. ACTI ON_PROPERTY_REPRESENTATI ON. PROPERTY" )
| (SIZEOF(QUERY ( it <* apr.representation.itens |
' PROCESS_PLANNI NG_SCHEMA. DESCRI PTI VE_REPRESENTATI ON_| TEM I N
TYPEOF(it)) AND (it.nane = "allowed tine source')))) = 1)))
=1

END ENTITY: -- all owed_tine

ENTITY alternate_action_nethod_relationship
SUBTYPE OF (action_nethod_rel ationship);
VWHERE
wr 1. ' PROCESS PLANNI NG_SCHEMA. PROCESS PLAN _ACTIVITY' | N TYPEOF( SELF.
rel at ed_net hod) ;
wr 2: ' PROCESS_PLANNI NG_SCHEMA. PROCESS _PLAN _ACTIVITY' | N TYPEOF( SELF.
rel ati ng_met hod);
END ENTITY; -- alternate_action_nethod_rel ationship

ENTITY alternate_plan_relationship
SUBTYPE OF (action_relationship);
VWHERE
wl: (' PROCESS_PLANNI NG SCHEMA. PROCESS PLAN VERSI ON' | N TYPEOF( SELF
relating_action)) AND (
' PROCESS_PLANNI NG_SCHEMA. PROCESS _PLAN_VERSI ON' | N TYPEOR(
SELF. rel ated_action));
wr2: S| ZEOF( QUERY ( edir <* USEDI N( SELF.rel ated_action
' PROCESS_PLANNI NG_SCHEMA. | D_ATTRI BUTE. | DENTI FIED | TEM ) | (
edir.attribute_value = "alternate process plan'))) =1
END ENTITY; -- alternate_plan_relationship

ENTITY ancillary_activity
SUBTYPE OF (manufacturing_activity);
END ENTITY; -- ancillary_activity

ENTITY ancillary_setup
SUBTYPE OF (process_plan_activity);
END ENTITY; -- ancillary_setup

ENTITY angul ar_Il ocation
SUBTYPE OF (di nensional _| ocation);
angl e_selection : angle_relator;
END _ENTITY; -- angul ar_| ocation

ENTITY angul ar_si ze
SUBTYPE OF (di nensional _size);
angl e_selection : angle_relator;
END _ENTITY; -- angul ar_si ze

ENTITY angularity_tol erance
SUBTYPE OF (geonetric_tol erance_w th_datumreference);
VWHERE
wr1l: S| ZEOF( SELF\ geonetric_tol erance_wi th_datum reference.
dat um systen) < 3;
END ENTITY; -- angularity_tolerance

ENTITY apex
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SUBTYPE OF (derived_shape_aspect);

END_ENTI TY; -- apex
ENTITY application_context;
application : |abel;
DERI VE
description : text := get_description_val ue( SELF);
id : identifier := get_id_val ue( SELF);
| NVERSE

context _elenents : SET [1:?] OF application_context_elenent FOR
frame_of reference;
VWHERE

wr 1: SI ZEOF( USEDI N( SELF, ' PROCESS_PLANNI NG_SCHEMA. ' +
' DESCRI PTI ON_ATTRI BUTE. DESCRI BED | TEM )) <= 1;

wr 2: S| ZEOF( USEDI N( SELF, ' PROCESS_PLANNI NG_SCHEMA. ' +
"I D_ATTRI BUTE. | DENTI FIED I TEM )) <= 1;

END ENTITY; -- application_context

ENTITY application_context_el enent
SUPERTYPE OF ( ONECF (product _context, product _definition_context));

name . |l abel;
frame_of _reference : application_context;

END _ENTITY; -- application_context_el ement

ENTITY application_protocol _definition;
stat us . | abel;
application_interpreted_nodel _schema_nane : | abel;
application_protocol _year . year _nunber;
application : application_context;

END ENTITY; -- application_protocol _definiti on

ENTITY applied_action_assi gnment
SUBTYPE OF (action_assignnment);
itens : SET [1:?] OF action_item
END ENTITY; -- applied_action_assignnent

ENTITY applied_action_nethod_assi gnnent
SUBTYPE OF (action_nethod_assi gnment);
itens : SET [1:?] OF action_nethod_item
END ENTITY; -- applied_action_nethod_assi gnnent

ENTITY applied_action_request_assi gnment
SUBTYPE OF (action_request_assignment);
itens : SET [1:?] OF action_request_item
END ENTITY; -- applied_action_request_assi gnnent

ENTITY applied_approval _assi gnnent
SUBTYPE OF (approval _assi gnnment);
itens : SET [1:?] OF approval _item
END _ENTITY; -- applied_approval _assignment

ENTITY applied_area
SUBTYPE OF (shape_aspect);
VWHERE
wr 1: ' PROCESS_PLANNI NG SCHEMA. PRODUCT_DEFI NI TI ON_SHAPE' | N TYPEOR(
SELF. of _shape) ;
wr2: Sl ZEOF(QUERY ( pd <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
(NOT (Sl ZEOF( QUERY ( pdr <* USEDI N( pd,
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' PROCESS PLANNI NG SCHEMNA. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFINI TION' ) | ((
' PROCESS PLANNI NG SCHEMA. ' +
' SHAPE_REPRESENTATI ON_W TH_PARAVETERS' ) | N TYPEOF( pdr.
used_representation)))) = 1)))) = 0;
wr 3: Sl ZEOF(QUERY ( pd <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
(NOT (Sl ZEOF(QUERY ( inmpl _rep <* QUERY ( pdr <* USED N(pd,
' PROCESS PLANNI NG SCHEMNA. ' +
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFINI TION' ) | ((
' PROCESS PLANNI NG SCHEMNA. '+
' SHAPE_REPRESENTATI ON_W TH_PARAVETERS' ) | N TYPEOF( pdr.
used_representation))) | (NOT ((2 <= SIZEO-(i npl _rep.
used_representation.itens)) AND (S| ZEO-(i npl _rep.
used_representation.itens) <= 3))))) =0)))) = 0;
wr4: S| ZEOF(QUERY ( pd <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
(Sl ZEOF( QUERY ( pdr <* USEDI N( pd,' PROCESS PLANNI NG_SCHEMA.
+ ' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFINI TION ) | (((
' PROCESS PLANNI NG SCHEMNA. '+
' SHAPE_REPRESENTATI ON_W TH_PARAVETERS' ) | N TYPEOF( pdr.
used_representation)) AND (SIZEOF(QUERY ( srwp_i <* pdr.
used_representation.itens | (NOT (srwp_i.nane IN |
"orientation','effective length', ' maximumlength'])))) > 0))))
=0))) = 0;
wr5: S| ZEOF(QUERY ( pd <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
(NOT (Sl ZEOF(QUERY ( inmpl _rep <* QUERY ( pdr <* USED N(pd,
' PROCESS PLANNI NG SCHEMA. ' +
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFINI TION' ) | ((
' PROCESS PLANNI NG SCHEMNA. ' +
' SHAPE_REPRESENTATI ON_W TH_PARAVETERS' ) | N TYPEOF( pdr.
used_representation))) | (NOT (SIZEOF(QUERY ( it <*
i mpl _rep.used_representation.items | ((SIZEO-(]
' PROCESS PLANNI NG_SCHENA. MEASURE REPRESENTATI ON | TEM
' PROCESS_PLANNI NG_SCHEMA. LENGTH_MEASURE WTH UNIT'] *
TYPEOF(it)) = 2) AND (it.name = '"effective length')))) = 1))))
=0)))) <=1
wr6: Sl ZEOF(QUERY ( pd <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
(NOT (Sl ZEOF(QUERY ( inmpl _rep <* QUERY ( pdr <* USED N(pd,
' PROCESS PLANNI NG SCHEMNA. ' +
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFINI TION' ) | ((
' PROCESS PLANNI NG SCHEMNA. ' +
' SHAPE_REPRESENTATI ON_W TH_PARAVETERS' ) | N TYPEOF( pdr.
used_representation))) | (NOT (SIZEOF(QUERY ( it <*
i mpl _rep.used_representation.items | ((SIZEOF(]
' PROCESS PLANNI NG_SCHENA. MEASURE REPRESENTATI ON | TEM
' PROCESS_PLANNI NG_SCHEMA. LENGTH_MEASURE WTH UNIT'] *
TYPEOF(it)) = 2) AND (it.name = 'maximumlength')))) <= 1))))
=0)))) =0
wr7: S| ZEOF(QUERY ( pd <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
(NOT (Sl ZEOF(QUERY ( inmpl _rep <* QUERY ( pdr <* USED N(pd,
' PROCESS PLANNI NG SCHEMNA. ' +
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFINI TION' ) | ((
' PROCESS PLANNI NG SCHEMNA. ' +
' SHAPE_REPRESENTATI ON_W TH_PARAVETERS' ) | N TYPEOF( pdr.
used_representation))) | (NOT (SIZEOF(QUERY ( it <*
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i mpl _rep.used_representation.itens | ((
' PROCESS_PLANNI NG_SCHEMA. PLACEMENT' | N TYPEOF(it)) AND (it.
name = 'orientation')))) =1)))) =0)))) = 0;

END ENTITY; -- applied_area

ENTITY applied_classification_assignment
SUBTYPE OF (classification_assignnment);
itens : SET [1:?] OF classification_item
END ENTITY; -- applied_classification_assignnent

ENTITY applied_contract_assi gnnent
SUBTYPE OF (contract_assi gnnment);
itens : SET [1:?] OF contract_item
END ENTITY; -- applied_contract_assignment

ENTITY applied_date_assi gnnent
SUBTYPE OF (date_assi gnnment);
itens : SET [1:?] OF date_item
END _ENTITY; -- applied_date_assignment

ENTITY applied_docunent _reference
SUBTYPE OF (docunent _reference);
itens : SET [1:7?] OF docunent_reference_item
END _ENTITY; -- applied_docunent _reference

ENTITY applied_docunent _usage_constrai nt_assi gnnent
SUBTYPE OF (document _usage_constrai nt_assi gnment);
itens : SET [1:7?] OF docunent _usage_constraint_item
END _ENTITY; -- applied_docunent_usage_constrai nt _assi gnnent

ENTITY applied_effectivity_assignment
SUBTYPE OF (effectivity_assignnent);
itens : SET [1:7?] OF effectivity_item
END ENTITY; -- applied_effectivity_assignment

ENTITY applied_external _identification_assignment
SUPERTYPE OF (ONECF (library_property_version_assi gnment,
i brary_class_version_assi gnnent))
SUBTYPE OF (external _identification_assignnent);
itens : SET [1:?] OF external _identification_item
END ENTITY; -- applied_external _identification_assignment

ENTITY applied_group_assi gnnent
SUBTYPE OF (group_assignnment);
itens : SET [1:?] OF group_item
END ENTITY; -- applied_group_assi gnnent

ENTITY applied_identification_assignment
SUBTYPE OF (identification_assignnment);
itens : SET [1:?] OF identification_assignment_item
END ENTITY; -- applied_identification_assignnent

ENTITY applied_|ibrary_assignment
SUBTYPE OF (applied_classification_assignnment);
VWHERE
wl: SELF\ classification_assignment.role.nanme =
"definitional class nmenbership';
w2: (SELF\ cl assification_assignnent. assi gned_cl ass. name =
"library identifier') AND (
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' PROCESS_PLANNI NG_SCHENMA. EXTERNALLY_DEFI NED _CLASS' | N
TYPEOF( SELF\ cl assi fi cati on_assi gnnent. assi gned_cl ass));
wr3: SI ZEOF( QUERY ( edir <* USEDI N( SELF. assi gned_cl ass,
' PROCESS_PLANNI NG_SCHENMA. EXTERNALLY_DEFI NED_| TEM RELATI ONSHI P. RELATED | TEM )
| (((edir.nane = 'nane scope') AND
(' PROCESS_PLANNI NG_SCHEMA. EXTERNALLY_DEFI NED_GENERAL _PROPERTY
IN TYPEOF(edir.relating_item)) AND (Sl ZEOF( QUERY ( gpa <*
USEDI N(edir.rel ating_item
' PROCESS_PLANNI NG_SCHEMA. GENERAL _PROPERTY_ASSQOCI ATl ON. BASE_DEFI NI TI ON' )
| ((gpa.name = "definitional') AND (SIZEOF(QUERY ( pdr <*
USEDI N( gpa. deri ved_definition
' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' )
((pdr.used_representation.nane = 'property value') AND (
SI ZEOF(QUERY ( ri <* pdr.used_representation.itenms | (
' PROCESS_PLANNI NG_SCHENA. VALUE_REPRESENTATI ON_| TEM | N
TYPECR(ri)))) >= 1)))) = 1)))) = 1)))) = L;
END ENTITY; -- applied_library_assi gnment

ENTITY applied_organi zati on_assi gnnent
SUBTYPE OF (organization_assi gnnment);
itens : SET [1:?] OF organization_item
END ENTITY; -- applied_organi zation_assi gnment

ENTITY applied_security_classification_assignment
SUBTYPE OF (security_classification_assignnent);
itens : SET [1:?] OF security_classification_item
END ENTITY; -- applied_security_classification_assignment

ENTITY approval;
status : approval _status;
level : I|abel;

END _ENTI TY; -- approval

ENTI TY approval _assi gnnent
ABSTRACT SUPERTYPE

assi gned_approval : approval;
DERI VE

role : object _role := get_rol e(SELF);
VWHERE

wr 1: S| ZEOF( USEDI N( SELF, ' PROCESS_PLANNI NG_SCHENA. ' +
' ROLE_ASSOCI ATION. | TEM W TH ROLE' )) <= 1,

END ENTITY; -- approval _assignment
ENTITY approval _date_ti ne;
date tine . date_tine_select;
dat ed_approval : approval;
DERI VE
role : object _role := get_rol e(SELF);
VWHERE

wr 1: S| ZEOF( USEDI N( SELF, ' PROCESS _PLANNI NG_SCHEMA. '+
' ROLE_ASSCOCI ATION. ITEMWTH ROLE' )) <=1
END _ENTITY; -- approval _date_tine

ENTI TY approval _person_organi zati on
per son_organi zation : person_organi zati on_sel ect;

aut hori zed_approval : approval;
role . approval _role;
END _ENTITY; -- approval _person_organi zation
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ENTITY approval _role;

role : |abel;
DERI VE

description : text := get_description_val ue( SELF);
VWHERE

wr 1: SI ZEOF( USEDI N( SELF, ' PROCESS_PLANNI NG_SCHEMA. ' +
' DESCRI PTI ON_ATTRI BUTE. DESCRI BED | TEM )) <= 1;
END _ENTITY; -- approval _role

ENTI TY approval _stat us;
name : | abel;
END _ENTI TY; -- approval _status

ENTITY assenbly_conponent _usage
SUPERTYPE OF (next_assenbly_usage_occurrence)
SUBTYPE OF (product_definition_usage);
reference_desi gnator : OPTIONAL identifier;
END ENTITY; -- assenbly_conponent usage

ENTITY attribute_classification_assignnent
ABSTRACT SUPERTYPE;
assigned_cl ass : group;

attribute nane : |abel;
role . classification_role;
END ENTITY; -- attribute_classification_assignment

ENTITY axisl_placenent
SUBTYPE OF (pl acenent);
axis : OPTIONAL direction;
DERI VE
z : direction := NVL(nornmalise(axis), dunmy_gri ||
direction([0,0,1]));
VWHERE

wl: SELF\geonetric_representation_itemdim= 3;
END ENTITY; -- axisl_pl acenent

ENTITY axis2_pl acenent_2d
SUBTYPE OF (pl acenent);
ref direction : OPTIONAL direction;

DERI VE
p: LIST [2:2] OF direction := build_2axes(ref_direction);
VWHERE
wl: SELF\ geonetric_representation_itemdim= 2;
END _ENTITY; -- axis2_placenent_2d

ENTITY axis2_pl acenent_3d
SUBTYPE OF (pl acenent);

axi s . OPTIONAL direction;

ref direction : OPTIONAL direction;
DERI VE

p: LIST [3:3] OF direction := build_axes(axis,ref_direction);
VWHERE

wr1l: SELF\ pl acenent.|ocation.dim= 3;
w2: (NOT EXISTS(axis)) OR (axis.dim= 3);
wr3: (NOT EXISTS(ref_direction)) OR (ref_direction.dim= 3);
w4: ((NOT EXI STS(axis)) OR (NOT EXISTS(ref_direction))) OR (
cross_product (axi s, ref _direction).nagnitude > 0);
END _ENTITY; -- axis2_placenment_3d
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ENTITY b_spline_curve
SUPERTYPE OF (ONECF (uniformcurve, b _spline_curve_ with_knots,
qguasi _uni form curve, bezi er_curve) ANDOR rational _b_spline_curve)
SUBTYPE OF (bounded_ curve)

degree . | NTEGER,
control _points_list : LIST [2:?] OF cartesian_point;
curve_form . b_spline_curve_form
cl osed_curve . LOd CAL;
sel f _intersect . LOd CAL;
DERI VE

upper _i ndex_on_control _points : | NTEGER : = Sl ZEOF(
control _points_list) - 1;

control _points . ARRAY [ 0:
upper _i ndex_on_control _poi nts] OF
cartesian_point :=list_to_array(

control _points_list,O0,
upper _i ndex_on_control _poi nts);
VWHERE
wr1l: (((' PROCESS_PLANNI NG _SCHEMA. UNI FORM CURVE' | N TYPEOF(SELF)) OR
(' PROCESS_PLANNI NG_SCHEMA. QUASI _UNI FORM CURVE' | N TYPEOF(
SELF))) OR (' PROCESS PLANNI NG _SCHEMA. BEZI ER_CURVE' | N
TYPEOF(SELF))) OR (
' PROCESS_PLANNI NG_SCHEMA. B_SPLI NE_CURVE_W TH_KNOTS' I N
TYPEOF( SELF) ) ;
END ENTITY; -- b_spline_curve

ENTITY b_spline_curve with_knots
SUBTYPE OF (b_spline_curve);
knot _multiplicities : LIST [2:?] OF | NTEGER;

knot s . LIST [2:?] OF paraneter_val ue;
knot _spec . knot _type;
DERI VE
upper _i ndex_on_knots : I NTEGER : = SI ZEOF(knot s) ;
VWHERE

wrl: constraints_paramb_spline(degree, upper_index_on_knots,
upper _i ndex_on_control _points, knot_nultiplicities,knots);
wr2: S| ZEOF(knot _nultiplicities) = upper_index_on_knots;
END ENTITY; -- b_spline_curve_w th_knots
ENTITY b_spline_surface
SUPERTYPE OF (ONECF (b_spline_surface_wi th_knots, uniformsurface,
quasi _uni form surface, bezi er _surface) ANDOR
rational _b_spline_surface)
SUBTYPE OF (bounded_ surface)

u_degree | NTECER;
v_degree ;| NTEGER,
control _points_list : LIST [2:?] OF LIST [2:?] OF cartesian_point;
surface form . b_spline_surface_form
u_cl osed . LOd CAL;
v_cl osed . LOd CAL;
sel f _intersect . LOd CAL;
DERI VE
u_upper . INTEGER : = SI ZEOF(control _points_list) - 1;

vV_upper . INTEGER : = SI ZEOF(control _points_list[1]) - 1;
control _points : ARRAY [0:u_upper] OF ARRAY [O0:v_upper] OF
cartesi an_point := nmake_array_of _array(
control _points_Ilist,O0,u_upper,0,v_upper);

c
|

WWHERE
w1: (((' PROCESS_PLANNI NG SCHEMA. UNI FORM SURFACE | N TYPEOF( SELF))
OR (' PROCESS_PLANNI NG _SCHEMA. QUASI _UNI FORM SURFACE' | N
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TYPEOF(SELF))) OR (' PROCESS_PLANNI NG_SCHEMA. BEZI ER_SURFACE'
IN TYPEOF(SELF))) OR (
' PROCESS_PLANNI NG_SCHEMA. B_SPLI NE_SURFACE_W TH_KNOTS' IN
TYPEOF( SELF) ) ;

END ENTITY; -- b_spline_surface

ENTITY b_spline_surface_w th_knots
SUBTYPE OF (b_spline_surface);
urmultiplicities : LIST [2:?] OF | NTEGER
v_multiplicities : LIST [2:?] OF | NTEGER;

u_knots . LIST [2:?] OF paraneter_val ue;
v_knot s . LIST [2:?] OF paraneter_val ue;
knot _spec . knot _type;

DERI VE

knot _u_upper : | NTEGER :
knot _v_upper : | NTECGER :
VWHERE

wrl: constraints_paramb_spline(SELF\ b_spline_surface. u_degree,
knot _u_upper, SELF\ b_spline_surface. u_upper,u_multiplicities,
u_knots);

wr2: constraints_paramb_spline(SELF\ b_spline_surface.v_degree,
knot _v_upper, SELF\ b_spline_surface.v_upper,v_multiplicities,
v_knot s);

w3: SIZEOF(u_multiplicities) = knot_u_upper;

w4: SIZEOF(v_multiplicities) = knot_v_upper;

END ENTITY; -- b_spline_surface_wi t h_knot's

S| ZEOF(u_knot s) ;
S| ZEOF(v_knot s) ;

ENTITY bezier_curve
SUBTYPE OF (b_spline_curve);
END ENTITY; -- bezier_curve

ENTI TY bezier_surface
SUBTYPE OF (b_spline_surface);
END ENTITY; -- bezier_surface

ENTITY bl ock_shape_representation
SUBTYPE OF (shape_representation_w th_paraneters);
VWHERE
w 1l: SIZEOF( SELF.itens) = 4;
w2 SIZEOF(QUERY ( it <* SELF.itens |
' PROCESS_PLANNI NG_SCHEMA. PLACEMENT' | N TYPEOF(it)) AND (it.
name = 'orientation')))) = 1;
wr3: SIZEOF(QUERY ( it <* SELF.itens | ((SIZEOF(]
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHEMA. LENGTH_ MEASURE WTH UNIT'] *
TYPEOF(it)) = 2) AND (it.name = "length')))) = 1;
w4: Sl ZECF(QJERY (it <* SELF.itens | ((SIZEO([
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS _ PLANNI NG_SCHEMA. LENGTH_ I\/EASURE WTHUNIT ] *
TYPEOF(it)) = 2) AND (it.name = "width')))) 1;
wr 5: Sl ZEOF( QUERY ( |t <* SELF.itens | ((SIZEOF([
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHEMA. LENGTH MEASURE WTH UNIT'] *
TYPEOR(it)) = 2) AND (it.name = '"height')))) = 1;
END _ENTITY; -- bl ock_shape_representation

ENTI TY boss
SUBTYPE OF (feature_definition);
VWHERE
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wl:

w2

w3

w4

w5

w6 :

494

SELF\ char act eri zed_obj ect. description IN['circular',' conplex',

‘rectangul ar'];

SI ZEOF( QUERY ( pds <* QUERY ( pd <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' )

(' PROCESS_PLANNI NG_SCHEMA. PRODUCT _DEFI NI TI ON_SHAPE' | N
TYPEOR(pd))) | (NOT (S| ZEOF(QUERY ( sa_occ <* USEDI N( pds,
' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT. OF_SHAPE' ) | ((sa_occ

.description = 'boss hei ght occurrence') AND (S| ZEO~(

QUERY ( sdr <* QUERY ( sar <* USEDI N(sa_occ,

' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT_RELATI ONSHI P. ' +

' RELATED _SHAPE_ASPECT') | ((sar.description =

"path feature conponent usage') AND ((

' PROCESS_PLANNI NG_SCHEMA. '+ ' SHAPE_DEFI NI NG_RELATI ONSHI P' )
IN TYPEOF(sar)))) | (((

' PROCESS_PLANNI NG_SCHENA. PATH_FEATURE_COVPONENT' | N TYPEOR(
sdr.rel ati ng_shape_aspect)) AND (sdr.rel ati ng_shape_aspect.
description = 'linear')) AND (sdr.name = 'boss height'))))
=1)))) =1)))) =0

SI ZEOF( QUERY ( pd <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TI1 ON' )
| (S| ZEOF(QUERY ( pdr <* USEDI N(pd,
' PROCESS_PLANNI NG_SCHEMA. ' +
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) | (((
' PROCESS_PLANNI NG_SCHEMA. '+
' SHAPE_REPRESENTATI ON_W TH_PARAMETERS' ) | N TYPEOF( pdr .
used_representation)) AND ((1 <= Sl ZEO-( pdr.
used_representation.itens)) AND (S| ZEO-(pdr.
used_representation.itens) <= 2))))) =1))) = 1;

SI ZEOF( QUERY ( pd <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' )

| (S| ZEOF(QUERY ( pdr <* USEDI N(pd,
' PROCESS_PLANNI NG_SCHEMA. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) | (((
' PROCESS_PLANNI NG_SCHEMA. '+
' SHAPE_REPRESENTATI ON_W TH_PARAMETERS' ) | N TYPEOF( pdr .
used_representation)) AND (Sl ZEOF( QUERY ( srwp_i <* pdr.
used_representation.itens | ((srwp_i.nane = "orientation')
OR (srwp_i.name = 'fillet radius')))) = S| ZEO-(pdr.
used_representation.itens))))) = 1))) = 1;

SI ZEOF( QUERY ( pd <* USEDI N( SELF,

' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TI1 ON')
| (NOT (SIZEOF(QUERY ( inpl_rep <* QUERY ( pdr <* USED N(
pd, ' PROCESS_PLANNI NG_SCHEMA. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) | ((
' PROCESS_PLANNI NG_SCHEMA. '+
' SHAPE_REPRESENTATI ON_W TH_PARAMETERS' ) | N TYPEOF( pdr .
used_representation))) | (NOT (SIZEOF(QUERY ( it <*
i mpl _rep.used_representation.items | ((SIZEO-(]
' PROCESS_PLANNI NG_SCHENMA. MEASURE_REPRESENTATI ON_| TEM ,
' PROCESS_PLANNI NG_SCHEMA. LENGTH_MEASURE WTH UNIT'] *

TYPEOR(i t)) = 2) AND (it.name = "fillet radius')))) <= 1))))

0)))) =0;

(NOT (SELF\ char acteri zed_obj ect. description = '"circular')) OR

(S| ZEOF(QUERY ( pds <* QUERY ( pd <* USEDI N( SELF,
" PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' )
(' PROCESS_PLANNI NG_SCHEMA. PRODUCT _DEFI NI TI ON_SHAPE' | N
TYPEOR(pd))) | (NOT (S| ZEOF(QUERY ( sa_occ <* USEDI N( pds,
' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT. OF_SHAPE' ) | ((sa_occ

.description = "circular profile occurrence') AND (SI ZEOH(
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QUERY ( sdr <* QUERY ( sar <* USEDI N(sa_occ,
' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT_RELATI ONSHI P. ' +
' RELATED_SHAPE_ASPECT') | ((sar.description =
"profile usage') AND (
' PROCESS_PLANNI NG_SCHENMA. SHAPE_DEFI NI NG_RELATI ONSHI P I N
TYPECOF(sar)))) | (
' PROCESS_PLANNI NG_SCHEMA. Cl RCULAR _CLCSED PROFI LE' I N
TYPECF(sdr.rel ati ng_shape_aspect)))) = 1)))) = 1)))) =0);
w7 : SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TI ON')
(' PROCESS_PLANNI NG_SCHEMA. PRODUCT_DEFI NI TI ON_SHAPE' I N
TYPEOF(pd))) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDI N( pds,
' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT. OF_SHAPE' ) | ((sa_occ
.description = "top condition occurrence') AND (Sl ZEOH(
QUERY ( fcr <* QUERY ( sar <*USEDI N(sa_occ,
' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT_RELATI ONSHI P. RELATED SHAPE_ASPECT' )
| ((sar.description = 'boss top usage') AND (
' PROCESS_PLANNI NG_SCHENMA. FEATURE_COMPONENT_RELATI ONSHI P | N
TYPEOR(sar)))) | (' PROCESS_PLANNI NG SCHEMA. BOSS TOP' I N
TYPEOF(fcr.rel ating_shape_aspect)))) =1)))) = 1)))) =0;
w8 : (NOT (SELF\characterized_object.description = 'circular')) OR
(Sl ZEOF( QUERY ( pds <* QUERY ( pd <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHENMA. PROPERTY_DEFI NI TI ON. DEFI NI TI1 ON' )
(' PROCESS_PLANNI NG_SCHEMA. PRODUCT_DEFI NI TI ON_SHAPE' I N
TYPEOF(pd))) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDI N( pds,
' PROCESS_PLANNI NG_SCHENMA. SHAPE_ASPECT. OF_SHAPE' ) | ((sa_occ
.description = 'change in dianeter occurrence') AND (
S| ZEOF( QUERY ( fer <* QUERY ( sar <* USEDI N(sa_occ,
' PROCESS_PLANNI NG_SCHENMA. SHAPE_ASPECT_RELATI ONSHI P. ' +
" RELATED SHAPE_ASPECT') | ((sar.description = 'taper usage')
AND (
' PROCESS_PLANNI NG_SCHENMA. FEATURE_COVMPONENT_RELATI ONSHI P | N
TYPEOR(sar)))) | (('PROCESS_PLANNI NG SCHEMA. TAPER | N
TYPECOF(fcr.rel ated_shape_aspect)) AND (
' PROCESS_PLANNI NG_SCHEMA. BOSS' | N TYPEOF(fcr.
rel ati ng_shape_aspect))))) =1)))) <= 1)))) = 0);
w9 : (NOT (SELF\characterized_object.description = 'conplex')) OR (
S| ZEOF( QUERY ( pds <* QUERY ( pd <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' )
(' PROCESS_PLANNI NG_SCHEMA. PRODUCT_DEFI NI TI ON_SHAPE' I N
TYPEOF(pd))) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDI N( pds,
' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT. OF_SHAPE' ) | ((sa_occ
.description = 'encl osed boundary occurrence') AND (SI ZEOH(
QUERY ( sdr <* QUERY ( sar <* USEDI N(sa_occ,
' PROCESS_PLANNI NG_SCHENMA. SHAPE_ASPECT_RELATI ONSHI P. ' +
' RELATED_SHAPE_ASPECT') | ((sar.description =
"profile usage') AND (
' PROCESS_PLANNI NG_SCHENMA. SHAPE_DEFI NI NG_RELATI ONSHI P I N
TYPEOR(sar)))) | (SIZEO-([
' PROCESS_PLANNI NG_SCHEMA. NGON_CLOSED _PROFI LE'
' PROCESS_PLANNI NG_SCHENMA. CLOSED_PATH PROFI LE'] * TYPEOF( sdr
.relating_shape_aspect)) =1))) =1)))) =1)))) = 0);
wr 10: (NOT (SELF\characterized_object.description IN['conplex',
‘rectangular'])) OR (SIZEOF(QUERY ( pds <* QUERY ( pd <*
USEDI N( SELF,
' PROCESS_PLANNI NG_SCHEMA. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' )
(' PROCESS_PLANNI NG_SCHEMA. PRODUCT_DEFI NI TI ON_SHAPE' I N
TYPEOR(pd))) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDI N( pds,
' PROCESS_PLANNI NG_SCHENMA. SHAPE_ASPECT. OF_SHAPE' ) | ((sa_occ
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.description = 'change in boundary occurrence') AND (
S| ZEOF( QUERY ( fer <* QUERY ( sar <* USEDI N(sa_occ,
' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT_RELATI ONSHI P. ' +
" RELATI NG_SHAPE_ASPECT') | ((sar.description =
'taper usage') AND (
' PROCESS_PLANNI NG_SCHENMA. FEATURE_COMPONENT_RELATI ONSHI P | N
TYPEOR(sar)))) | ((('PROCESS_PLANNI NG SCHEMA. TAPER | N
TYPEOF(fcr.rel ated_shape_aspect)) AND (
' PROCESS_PLANNI NG_SCHEMA. BOSS' | N TYPEOF(fcr.
rel ati ng_shape_aspect))) AND (fcr.rel ated_shape_aspect.
description IN['"angle taper', 'directed taper'])))) = 1))))
<= 1)))) = 0);
w11: (NOT (SELF\characterized_object.description = 'rectangular'))
OR (S| ZEOF( QUERY ( pds <* QUERY ( pd <* USEDI N( SELF,
' PROCESS_PLANNI NG_SCHENMA. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' )
(' PROCESS_PLANNI NG_SCHEMA. PRODUCT_DEFI NI TI ON_SHAPE' I N
TYPEOR(pd))) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDI N( pds,
' PROCESS_PLANNI NG_SCHEMA. SHAPE_ASPECT. OF_SHAPE' ) | ((sa_occ
.description =