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Foreword

ISO 10303-49:1998(E)

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 ISO 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
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aborates closely with the International Electrotechnical Commission (IEC) on all matters
ftrotechnical standardization.

ft International Standards adopted by technical committees are circulated to the member bodies
ng. Publication as an International Standard requires approval by at least 75% of theXmember bog
fing a vote.

rnational Standard ISO 10303-49 was prepared by Technical Committée)ISO/TC 184, Indust
pmation systems and integration, Subcommittee SC 4, Industrial data.

) 10303 consists of the following parts under the general title dndustrial automation systems |
gration - Product data representation and exchange:

— Part 1, Overview and fundamental principles;

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

— Part 12, Description method: The EXPRESS=1 language reference manual,

— Part 21, Implementation methods: Clear text encoding of the exchange structure;
— Part 22, Implementation method:/Standard data access interface specification;

— Part 23, Implementation'method: C++ language binding to the standard data access
interface;

— Part 24, Implemenfation method: C language binding to the standard data access
interface;

— Part 26, Implementation method: Interface definition language binding to the
standard’data access;

—Part 31, Conformance testing methodology and framework: General concepts;
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— Part 32, Conformance testing methodology and framework: Requirements on testing
laboratories and clients;

— Part 34, Conformance testing methodology and framework: Abstract test methods;

— Part 35, Conformance testing methodology and framework: Abstract test methods
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— Part 41, Integrated generic resource: Fundamentals of product description and
support;
— Part 42, Integrated generic resources: Geometric and topological representation;

— Part 43, Integrated generic resource: Representation structures;
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- Part 45, Integrated generic resource: Materials;

— Part 46, Integrated generic resources: Visual presentation;

—— Part 47, Integrated generic resource: Shape variation tolerances;

— Part 49, Integrated generic resource: Process structure and properties;

— Part 101, Integrated application resource: Draughting;

— Part 104, Integrated application resource: Finite element{analysis;

— Part 105, Integrated application resource: Kinematics;

— Part 106, Integrated application resource: Building construction core model;

— Part 107, Integrated application resources: Engineering analysis core application
reference model (EA C-ARM);

— Part 201, Application protocol:\ Explicit draughting;

— Part 202, Application protocol: Associative draughting;

— Part 203, Application) protocol: Configuration controlled design;

— Part 204, Application protocol: Mechanical design using boundary representation;

— Part 205, Application protocol: Mechanical design using surface representation;

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

— Part 208, Application protocol: Life cycle management - Change process;

— Part 209, Application protocol: Composite and metallic structural analysis and
related design;

— Part 210, Application protocol: Electronic assembly, interconnet, and packaging
design;

— Part 212, Application protocol: Electrotechnical design and installation

vi
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— Part 213, Application protocol: Numerical control process plans for machined parts;
— Part 214, Application protocol: Core data for automotive design;
— Part 215, Application protocol: Ship arrangement;

— Part 216, Application protocol: Ship moulded forms;

— Part 217, Application protocol: Ship piping;
— Part 218, Application protocol: Ship structures;

— Part 221, Application protocol: Functional data and their schematic representation
for process plant;

— Part 222, Application protocol: Exchange of product data for compesite structures;

— Part 223, Application protocol: Exchange of design and marufacturing product
information for casting parts;

— Part 224, Application protocol: Mechanical product:definition for process plans
using machining features;

— Part 225, Application protocol: Building eléments using explicit shape
representation;

— Part 226, Application protocol: Ship-mechanical systems;
— Part 227, Application protocol: Plant spatial configuration;

— Part 229, Application protocol: Exchange of design and manufacturing product
information for forged parts;

— Part 230, Application protocol: Building structural frame: Steelwork;

— Part 231/-Application protocol: Process engineering data: Process design and
process(specification of major equipment;

—< Part 232, Application protocol: Technical data packaging core information and
exchange;

— Part 301, Abstract test suite: Explicit draughting;
— Part 302, Abstract test suite: Associative draughting;
— Part 303, Abstract test suite: Configuration controlled design;

— Part 304, Abstract test suite: Mechanical design using boundary representation;

vii
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— Part 305, Abstract test suite:

— Part 307, Abstract test suite:
— Part 308, Abstract test suite:

— Part 309, Abstract test suite:

Mechanical design using surface representation;
Sheet metal die planning and design;
Life cycle management - Change process;

Composite and metallic structural analysis and related

©ISO
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— Part 310, Abstract test suite:
design;

— Part 312, Abstract test suite:

+— Part 313, Abstract test suite:
+ Part 314, Abstract test suite:

— Part 315, Abstract test suite:

+ Part 316, Abstract test suite:

+ Part 317, Abstract test suite:

— Part 318, Abstract test suite:

process plant;
+ Part 322, Abstract test suite:

+— Part 323, Abstract test suite:
information for casting- parts;

+— Part 324, Abstract test suite:
machining features;

1— Part 325, Abstract test suite:

+-~Part 326, Abstract test suite:

+- Part 321, Abstract test suite:

Electronic assembly, interconnect, and packaging

Electrotechnical design and installation;

Numerical control process plans for machined parts;
Core data for automotive mechanicahdesign;

Ship arrangement;

Ship moulded forms;

Ship piping;

Ship structures;,

Functional"data and their schematic representation for

Exchange of product data for composite structures;

Exchange of design and manufacturing product

Mechanical product definition for process plans using

Building elements using explicit shape representation;

Ship mechanical systems;

— Part 327, Abstract test suite:

— Part 329, Abstract test suite:

information for forged parts;

— Part 330, Abstract test suite:

Plant spatial configuration;

Exchange of design and manufacturing product

Building structural frame: Steelwork;
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— Part 331, Abstract test suite: Process engineering data: Process design and process
specification of major equipment;

— Part 332, Abstract test suite: Technical data packaging core information and

exchange;

— Part 501, Application interpreted construct: Edge-based wireframe;

— Part 502, Application
— Part 503, Application
— Part 504, Application
— Part 505, Application
— Part 506, Application
— Part 507, Application
— Part 508, Application
— Part 509, Application
— Part 510, Application
— Part 511, Application
— Part 512, Application
— Part 513, Application
— Part 514, Application
— Part 515, Application

— Part 517;-Application
presentation;

+ Part 518, Application

interpreted construct:
interpreted construct:
interpreted construct:
interpreted construct:
interpreted construct:
interpreted construct:
interpreted construct:
interpreted construct:
interpreted construct;
interpreted construct:
interpréted construct:
inferpreted construct:
interpreted construct:
interpreted construct:

interpreted construct:

interpreted construct:

Shell-based wireframe;

Geometrically bounded 2D wireframg;
Draughting annotation;

Drawing structure and administration;
Draughting elements;

Geometrically bounded surface;
Non-manifold surface;

Manifold surface;

Geometrically bounded wireframe;
Topologically bounded surface;
Faceted boundary representation;
Elementary boundary representation;
Advanced boundary representation;
Constructive solid geometry;

Mechanical design geometric

Mechanical design shaded presentation.

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

— Parts 11 to 12 specify the description methods,

— Parts 21 to 26 specify the implementation methods,

— Parts 31 to 35 specify the conformance testing methodology and framework,
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— Parts 41 to 49 specify the integrated generic resources,
— Parts 101 to 106 specify the integrated application resources,
— Parts 201 to 232 specify the application protocols,

— Parts 301 to 332 specify the abstract test suites, and

1+ Parts 501 to 518 specify the application interpreted constructs.
Shoyld further parts be published, they will follow the same numbering pattern.

Anngxes A and B form an integral part of this part of ISO 10303. Annexes C, Dy-and E are for
information only.
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Introduction

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

This International Standard is organized as a series of parts, each published separately. Thepart of
ISP 10303 fall into one of the following series: description methods, integrated resources, application
interpreted constructs, application protocols, abstract test suites, implementation methods, pnd
copformance testing. The series are described in ISO 10303-1. This part of ISO 19303 is a member
of [the integrated resources series. Major subdivisions of this part of I1SO 10303 are:

— method definition;
— process property;

— process property representation.

—

This part of ISO 10303 specifies the information necessar§:to specify the actions or potential actipns
to pealize a process. This includes the relationships.bétween the actions or potential actions in [the
prgcess and the relationships between the processes that are used to realize a product. A process glan
is fhe specification of instructions to realize a product. This part of ISO 10303 does not specify any
patticular process, but defines the elements to exchange process information. This part of ISO 10303
is applicable to all types of process definitions that can be represented in a discrete manner.

xi
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In

dustrial automation systems and integration —

Product data representation and exchange —
Part 49:

Ir

tegrated generic resource:

1 [Scope

Th

effect a process. The integrated resource constructs within this part of ISO;T0303 define the struc

for|
the]
the

intggrated resource constructs are utilized in the context of an“application resource or an applicat
prqtocol, the integrated resource constructs can be assembled o a structure to represent a process p

The

Process structure and properties

s part of ISO 10303 specifies the resource constructs to specify the actions or potential action
specifying: relationships between processes, the effectivity of a process, the properties of a proc

resources required for the process, the properties of the resource, the representation of the proc
representation of the resource, and the relationship of the_frocess to the product. When th

following are within the scope of this part of ISO 10303:

— specification of a process;

— specification of the relationships between processes;

— specification of the effectivity 6f a process;

— specification of the relationship between a process and a product;

— specification of the'steps for a process plan to realize a product;
NOTES

1 - This part.of TSO 10303 does not make any distinction between a process plan that has been executed
one that has\not been executed.

2 - This part of ISO 10303 does not address administrative information within a process plan. Administra

E to
ure
ESS,
ESS,
ese
ion

hnd

ive

irformation may include organization, date, or person responsible for developing a process plan.

— specification of alternative process plan definitions;
— specification of the method for realizing a process plan;

— specification of a resource;
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— process requirements of the resource;

— identification of resources used by a process;

— specification of the properties of a resource.

The fottowing are outside e scope of s partof 1ISO 0303 —————————————————

job)

|

1

P e et (N~

- definition of specific processes or specific process plans;
NOTE 3 - This part of ISO 10303 does not address any specific industrial process.

-t process specifications for continuous processes;

nd other messaging service requirements.
— scheduling;

— process planning;

NOTE 5 - Process planning is the action of developing a précess plan. The action of creating a process plan
dutside the scope of this part of ISO 10303. This part of1SO 10303 provides a representation for the output
frocess planning.

— peer-to-peer communication mechanisnis,-including synchronization;
— process control.

NOTE 6 - Capabilities for process:eontrol and peer-to-peer communication are defined by other ISO standar
SO/IEC standards are concerned with the communication and interworking of programmable devices

rotocol may specify.d\elationship between this part of [SO 10303 and ISO/IEC 9506.

2 Normative references

The

[OTE 4 - This part of ISO 10303 has the capability to represent some aspects of Continuous processes. Th
art of ISO 10303 does not have the capability to represent continuous processes that require interrupts, alarmg,

uch as ISO/IEC 9506 (Industrial/Automation Systems - Manufacturing Message Specification). These other

hdustrial process control'systems utilized in the process industries. An application resource or an applicatign

following standards contain provisions which, through reference in this text, constitute provisiops

0

w

w

is

bf

of this part of ISO 10303. At the time of publication, the editions indicated were valid. All standards are
subject to revision, and parties to agreements based on this part of ISO 10303 are encouraged to
investigate the possibility of applying the most recent editions of the standards indicated below.
Members of IEC and ISO maintain registers of currently valid International Standards.

ISO/IEC 8824-1:1995, Information technology - Abstract Syntax Notation One (ASN.1): Specification
of basic notation.
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ISO 10303-1:1994, Industrial automation systems and integration - Product data representation and
exchange - Part 1: Overview and fundamental principles.

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

ISO 10303-41:1994, Industrial automation systems and integration - Product data representation and
eXchange - Pari 41. Inlegraied generic resources. Fundamenials of product description and SUpport.

130 10303-43:1994, Industrial automation systems and integration - Product data representation| and
exchange - Part 43: Integrated generic resources: Representation structures.

e

SO 10303-45:1998, Industrial automation systems and integration - Product datd. répresentation| and
eXchange - Part 45: Integrated generic resource: Materials. j

3| Definitions and Abbreviations

3|1 Terms defined in ISO 10303-1

This part of ISO 10303 makes use of the following\terms defined in ISO 10303-1:
— application;

— application protocol;

— application resource;

— context;

— component;

— data;

— information;

—= interpretation;

— Integrated resources;
— product;
— product data;

— product information;


https://standardsiso.com/api/?name=3bf012f2a7567c61081142d35e171f56

ISO 10303-49:1998(E) ©ISO

— resource construct;

— structure.

3.2 Terms defined in ISO 10303-45

This part of I1SO 10303 makes nse of the fnllnwing terms defined in ISQ 10303-45:

— material;

- material property.
3.3 | Other definitions

For the purposes of this International Standard, the following definitions, apply.

3.3.1] process: a particular procedure for doing something involving/one or more steps or operationg.
The process may produce a product, a property of a product, or.an Jaspect of a product.

3.3.2) process plan: the sequence of processes required ta.realize or produce a given product.

-

3.3.3 resource: something that may be described*in terms of a behavior, a capability, or
perfgrmance measure that is pertinent to the process.

3.4 | Abbreviations

URL - Universal Reference Locator

4 Method definition

The |following EXPRESS declaration begins the method_definition_schema and identifies the
necepsary externalireferences.
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EXPRESS specification:

*)

SCHEMA method definition schema;

RE

FERENCE FROM action_schema
(action_method,
action method relationship,
action relationship) ;

RE

RE

RE

RE

RE

FERENCE FROM document schema
(document,
document_usage_ constraint) ;

FERENCE FROM effectivity schema
(effectivity) ;

FERENCE FROM measure_schema
(count_measure) ;

FERENCE FROM support_resource_schema
(label,
text) ;

FERENCE FROM process_property schema

(product_definition process,
property process) ;

NOTES

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

action_schema ISO 10303-41
document_schema ISO 10303-41
effectivity schema ISO 10303-41
measure_schema ISO 10303-41
support_resoufce) schema ISO 10303-41
process_propeity schema Clause 5 of this part of ISO 10303

2 - See annex D, figure D.1, for a graphical presentation of this schema.

41 Introduction

Tt

perform ‘a proce

e subject of the method_definition_schema is the specification of the instructions requiredl to

— control structure for defining the order of execution of processes;

— method for identifying a document that defines a process;

ss. This part of ISO 10303 is applicable to all types of process definitions that

belrepresentedina discretemannerThisehuse provides———m — — |

— composition structure of a process, based on a series of actions or potential actions;

can
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— method for identification of process effectivity;

— structure for defining conditions that may alter order of completion of the process.

NOTE - See ISO 10303-41 for further information related to action_method and action_method_-

r

The

that are requi_red to develop the process plan. The method_definition_schema may be used in many
contexts for process representation. A context is defined by an application resource or an applicatior
protofol.

4.2

The method_definition_schema provides structures for specifying the decomposition and ordering of
actioms or potential actions that effect a process. This schema supports the.identification of resources
that gre employed by processes. The domain is not restricted to manufacturing.

An ag¢tion_method defines a potential means of satisfying an action. JAn action_method_to_select .
from| an action_method_with_associated_documents, and “an action_method_associated_.

docu

action.

A co
diffe
met

actio

methiod_relationship or the different types of action_method_relationships defined in this part o

ISO

An a

a patent in multiple parent-to-child relationships that are defined by means of action_method_t
relatjonship or the differénttypes of action_method_relationships defined in this part of ISO 10303

Com

defingd in this part. of ISO 10303, through parent to child and peer relationships specify th¢
decomposition andordering of action_methods that effect a process. An application protocol or a

appli

speciffy process information.

4.3

elationship.

method ale nition nema epresen l‘l..l.el‘ alls D no e_nroce and-data

Fundamental concepts and assumptions

ments_constrained, specify different types of action_imethods that may be used to satisfy ar

hcurrent_action_method, a serial_action_method, and a sequential_action_method specify
ent types of action_method_relationships that may be used to create a process. The action_

d, action_method_to_select from, aection_method_with_associated_documents, and the
n_method_with_associated_documents-constrained may be combined by means of the action_t

=7

0303 to specify process information.

ction_method, or different\types of action_methods defined in this part of ISO 10303, may b¢
pination of action”method_relationship, or the different types of action_method_relationships

I
Cation reSource specify how the action_method_relationships are combined into collections tl

methiod_defimition_schema type defimitions

4.3.1 relationship_with_condition

A relationship_with_condition type is the means for specifying items that define a relationship and

have

a condition on the relationship or a constraint on the relationship.
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EXPRESS specification:

*

)

TYPE relationship with condition = SELECT
(action method relationship,
action_relationship,
context_dependent_action method relationship,
context_dependent_action relationship) ;

END_TYPE:
3

—

413.2 process_or process_relationship

Alprocess_or_process_relationship type is the means for specifying items that idenfify a proceps, a
reflationship between processes, or a relationship between actions or potential-actions that effdct a
prjocess.

EXPRESS specification:

TYPE process_or_process_relationship = SELECT
(product _definition process,

property process,
relationship with condition) ;

END TYPE;

(.

44 method_definition_schema entity definitions

44.1 action_method_with_asseciated documents

Ap action_method_with_associated_documents is a type of action_method that specifies on
mpre documents that define tlie-action_method.

or

W

EXAMPLE 1 - A progess.specification document that an engineer would call out is "12B23" for a heat freat
process. "12B23" is-the document identification for the heat treat process. The action_method_with -
associated_documents has a documents attribute with the value of "12B23".

EXPRESS specification:

ENTITY( action method with associated documents

SUBTYPE OF (action method) ;

< 4= armm o~ _— ;
TOTTITCTITOS . =R~ | " | UL UUTUTIIL,

END ENTITY;
(*

Attribute definitions:

documents: the set of one or more documents that identifies the action_method.
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4.4.2 action_method_with_associated_documents_constrained

An action_method_with_associated_documents_constrained is a type of action_method_with_-
associated_documents that identifies the portions of the document that are applicable.

NOTE - The action_method_with_associated_documents_constrained may be used to specify either the
parts of a document that specify a process or the entire document with applied constraints.

EXPRESS specification:

*)
ENTITY action _method with associated documents constrained
SYBTYPE OF (action method with associated documents) ;
ugage constraints : SET [1:?] OF document usage constraint;
WHERE
WR1: SIZEOF (QUERY (item <* usage constraints |
NOT (item.source
IN SELF\action _method with associated documents.ddc¢uments))) = 0;

END |ENTITY;
( *

Attribute definitions:

usage_constraints: the specific usage or constraints on the usage of the document for the definitiop
of the action_method.

XAMPLE 2 - An action_method_with_associated documents constrained references a proceg
ecification identified by "12B23". Of the 40 sections in the specification reference, only "section 36"
pplicable. The usage_constraints is defined\by "section 36".

wv wn

Formal propositions:

WRI1: The usage_constraints shall be applicable to the documents defined by the action_method |
with| associated_documents;

4.43 action_method_to_select_from

The action_method-to_select_from specifies the number of action_methods to be selected from a|l
potential action(methods in the collection. The collection is defined through action_method |
relationships. where the action_method_to_select_from is the parent of the parent to chil
relatjonship.” The parent is defined as the action_method_relationship.relating_method.

[=9

NOTES
1 - See annex E for an extended example using collections for action_method_to_select_from.
2 - The context for the collection is defined by an application protocol or an application resource.

EXAMPLE 3 - The context defined by the application protocol for the collection of action_method_to_-
select_from is alternatives.
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EXPRESS specification:

*)
ENTITY action_method to select from
SUBTYPE OF (action method)
number of_elements : count measure;
WHERE
WR1: number of elements »>=1;
WR2: SIZEOF (USEDIN (SELF,
'ACTION_SCHEMA. ACTION METHOD  RELATIONSHIP.RELATING METHOD') ) >=
number_ of _elements;
ND_ENTITY;

3

—

Alttribute definitions:

=

mber_of_elements: the exact number of action_methods to be selected from the collection of
constituent action_methods.

Formal propositions:

WRI1: The number_of_elements shall be greater than or equal to one.

:’I’RZ: The value of the number_of_elements shall nof)be greater than the number of actiI1 -
ethods that are contained within the collection defined by the action_method_to_select_fro

414.4 process_or_process_relationship effectivity

Process_or_process_relationship_effectivity is the identification of the valid use of a spegific
process_or_process_relationship.

NOTES

I - The interpretation of different uses of this entity is not defined in this part of ISO 10303. Applicgtion
resources and applicationsprotocols can provide further distinctions.

2 - The application resource or application protocol defines the context in which the effectivity fof the
process_or_process_ relationship is valid through an effectivity assignment from ISO 10303-41.

EXPRESS _specification:

ENTITY process_or_process_relationship effectivity
SHRTYPE OF (effectixi tyr) ;

effective process or process _relationship : process_or process_relationship;
END_ENTITY;

(*

Attribute definitions:

effective_process_or_process_relationship: the identified process_or_process_relationship for
which the effectivity is valid.
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4.4.5 serial_action_method

A serial_action_method is an action_method_relationship that is specified as part of a process. The
serial_action_method establishes a collection of action_methods where individual action_-
methods shall be complete when the collection of action_methods is complete. The action_methods
in the collection are completed in a manner whereby one action_method shall be completed before
the next action method is initiated.

A sefial_action_method may be used to define either a peer relationship or a parent to~child
relatipnship between two action_methods. For a parent to child relationship, the parent is defined a$
the r¢lating action_method that defines the collection. For a peer relationship, the definition of th¢
colle¢tion and the distinction between related and relating is defined by the application fesource or th¢
applifation protocol.

= = =

EXP

NOTES

2| - The definition of a collection of serial_action_methods and order of execution of serial_action_|
methods is defined by application resources and application protocols.

3] - The capability for sequential ordering of parent to child relationships is given by sequential_method

S

o = O I

- The interpretation of different uses of this entity is not defined in this partof ISO 10303. Applicatiofn
bsources and application protocols make the distinction of use between parent to child or a peef
lationship.

- See annex E for examples of parent to child and peer relationships.

XAMPLE 3 - A peer relationship serial_action_method has two action_methods that define the procesp
f turning on a light or turning off a light.~An action_method is turning on the light. An action_method
turning off the light. The serial_action_method specifies that one action_method has to be completg
efore the other action_method.can be initiated.

RESS specification:

*)

ENTITY serial_action method
SUBTYPE OF {action_method relationship) ;

END

(* |

Infoimal{propositions:

[ENTITY;

IP1:

Individual action_methods in a collection shall be completed so that one action_method is

completed before the next action_method is initiated.

4.4.

6 sequential_method

A sequential_method is a serial_action_method where each of the action_methods is completed in
a specified order. The sequence is such that the sequential_method with a lower index is completed
before the sequential_methods with a higher index.

10
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NOTE 1 - See annex E for an extended example using indexes for sequential_method.

EXPRESS specification:

*)
ENTITY sequential method
SUBTYPE OF (serial_action method) ;
sequence_position : count measure;
END—ENTITY
(P

Alttribute definitions:

s¢quence_position: the position of the sequential_method within the ordered collégtion of actipn_-
nmethods.

Informal propositions:

III: There shall be only one sequential_method with the same sequence_position within a given
context or collection.

NOTES

2 - This proposition means that for any instance of sequential_method in a given context or collectior, the
sequence_position is unique.

3 - If the sequential_method is defined within tli€ context of parent to child relationships, then the cohtext
may be the parent action_method.

4 - The context may be specified by-afi application resource or an application protocol.

414.7 concurrent_action. method

Afconcurrent_action_method is an action_method_relationship that is specified as part of a progess.
The concurrent_action..method establishes a collection of action_methods where individual actign_-
mjethods are complete-when the collection of action_methods is complete. The individual actipn_-
ethods in this CoJtection shall be initiated and completed during completion of the action_meghod
th the greatest duration in the collection.

The concurrent action method may be used to define either a peer relationship or a parent to dhild
d as
ted

and relating is not significant.
NOTES
1 - The interpretation of different uses of this entity is not defined in this part of ISO 10303. Application

resources and application protocols make the distinction of use between parent to child or a peer
relationship.
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2 - The duration may be specified by the action_method that defines the collection or an action_method
in the collection. Application resources and application protocols specify the means for determination of
the duration.

3 - See annex E for an extended example using parent to child relationships and collections for
concurrent_action_method.

4 - The requirement is that there exits one action method in the context or collection defined by the

C
aq

EXPH

ncurrent_action_method which all action_methods shall be initiated and completed. The other
tion_methods in the collection may be sequential, concurrent, or other.

L ESS specification:

*)

ENTI
SU|

END

(*

Informal propositions:

'Y concurrent action method
BTYPE OF (action method relationship) ;
ENTITY;

IP1:
actio

4.4.8 context_dependent_action_method ‘relationship

A cor
relati
is de
actio
relat
altern

N

I T

q
Irq

N

W

The individual action_methods in this collection shall be completed during completion of thg
n_method with the greatest duration in the collection.

text_dependent_action_method_relationship is the association between two action_method_-
onships that specifies a context for the cofpletion of the related action_methods. The contex{
fined by a parent to child relationship-between the action_methods that are related by thg
n_method_relationships that are given a context by the context_dependent_action_method_
onship. The context_dependent action_method_relationship may specify a choice betweer
ate action_methods, depending on some condition.

OTES

- Conditions for the c¢ontext may be defined by a relationship_condition or a process_or_process_:
elationship_effectiyity. The evaluation of the condition may determine the action_method_relationship
apply. The_definition of conditions for the context is defined by an application protocol or an applicatior
source.

- A¢relationship_condition on a action_method_relationship may be applied through relationship_
ith~condition or a context_dependent_action_method_relationship.

The relating_relationship in the context_dependent_action_method relationship shall be an
action_method_relationship that is a parent to child relationship between two action_methods. The
related_relationship in the context_dependent_action_method_relationship shall be an action_-
method_relationship that is a parent to child relationship between two action_methods. The
relating_action_method for the relating_relationship and the related_relationship shall be the
parent in both of the action_method_relationships.

12
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EXPRESS specification:

*)
ENTITY context_ dependent_action_method relationship;

name : label;

relating relationship : action method . relationship;

related relationship : action method __relationship;
UNIQUE

URl: relating relationship, related relationship;
WHERE

WR1: relating relationship. relating method :=:
related relationship.relating method;

EHND ENTITY;
(>

Attribute definitions:

name: the word or group of words by which the context_dependent_action' method _relationship
ig referred to.

rplating_relationship: the action_method_relationship that is as$ociated with the related action_-
rIethod_relationship. If precedence is important in the association, the relating_relationship ifs the
dependent action_method_relationship.

—

related_relationship: the action_method_relationship that is associated with the relating actipn_-
method_relationship. If precedence is important in(the association, the related_relationship if the
dependent or alternate action_method_relationship.

Fprmal propositions:

UR1: The combination of the related_relationship and the relating_relationship shall be un que.

WR1: The relating_method for the action_method_relationship that is the relating_relationship
i} the context_dependent_action_method_relationship shall be instance equal to the relatipg -
method for the action_method_relationship that is the related_relationship in the contgxt -
dependent_action_method_relationship.

NOTE 3 - WRIstates that the relating_action_methods in the action_method_relationships i the
context_dependent_action_method_relationship define the parent of the context for the contxt -
dependentraction_method_relationship.

.

nfformakpropositions:

IM—tH—aretationship—comditiontras—aTetationship—through s applicable_telationships to a

context_dependent_action_method_relationship, through the relationship_with_condition, then the
relationship_condition.condition_description shall specify the context or shall specify a constraint
for the context_dependent_action_method_relationship. The relating_action_method in each
action_method_relationship is the context for the action_method.

NOTE 4 - Context definition may be defined by the constraints that are applied. Definition of a context is
through application protocols and application resources utilization of this part of I1SO 10303.
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If a process_or_process_relationship_effectivity has a relationship to the context -

dependent_action_method_relationship through the relationship_with_condition and the process_-
or_process_relationship, then the effectivity defines a condition.

4.4.9 context_dependent_action_relationship

A context_dependent_action_relationship is the association between two action_relationships that

speci
child
contg

The
relat

the ct)ntext_dependent_action_relationship shall be an action_relationship thatis-a parent to chil

relati
relat

N

o

o B e S\

e HIAYY)

= B

EXP]

1es a context for the completion of the related actions. The context i1s defined by a parent.t¢
relationship between the actions that are related by the action_relationships that are givena
xt by the context_dependent_action_relationship.

relating_relationship in the context_dependent_action_relationship shall be,_ah action |
onship that is a parent to child relationship between two actions. The related ‘relationship ix

nship between two actions. The relating_action for the relating_relationship and the related |
onship shall be the parent in both of the action_relationships.

OTES

- The context_dependent_action_relationship may specify a choice between alternate actions, depending
h applied conditions.

- Conditions for the context may be defined by a relationship_condition or a process_or_process_|
elationship_effectivity. The evaluation of the condition may determine the action_relationship to apply].
he determination of conditions for the context isdéfined by an application protocol or an applicatiop
Psource.

- A relationship_condition on a conteéxt dependent_action_relationship may be applied through
elationship_with_condition or a context dependent_action_relationship.

- See annex E for an extended example using conditions applied to context_dependent_action_|
elationship.

RESS specification:

*)

ENTITY context/dépendent action relationship;
ngme : label;
rglatingirelationship : action relationship;
rglatedirelationship : action relationship;
UNIQUE
URl:relating _relationship, related relationship;
WHERE

WR1l: relating relationship.relating action :=:

END

related relationship.relating action;
ENTITY;

(x

Attribute definitions:

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

14
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relating_relationship: the action_relationship that is associated with the related action_relationship.
If precedence is important in the association, the relating_relationship is the independent action_-
relationship.

related_relationship: the action_relationship that is associated with the relating action_relationship.
If precedence is important in the association, the related_relationship is the dependent or alternate
action_relationship.

Formal propositions:

UR1: The combination of the relating_relationship and the related_relationship shall be unique.

WR1: The relating_action for the action_relationship that is the relating relationship in the
¢ontext_dependent_action_relationship shall be instance equal to the relating action fqr the
action_relationship that is the related_relationship in the context_dependent_action_relationship.

NOTE 5 - WRI states that the relating_actions in the action_relationships in the context_depen]ient_-
action_relationship define the parent of the context for the context ‘dependent_action_relationship.

Informal propositions:

P1: If arelationship_condition has a relationship through it applicable_relationships to a context_-
ependent_action_relationship, then the relationship_condition.condition_description shall specify
he context or shall specify a constraint for the context_dependent_action_relationship. | The
relating_action in each action_relationship:is‘the context for the action.

NOTE 6 - Context definition may be, defined by constraints that are applied. Definition of a confext is
through application protocols and application resources utilization of this part of ISO 10303.

IP2: If a process_or_process_relationship_effectivity has a relationship to the context_dependgnt_-
qction_relationship ~through the relationship_with _condition and | the
rocess_or_process_relationship, then the effectivity defines a condition.

4.10 relationship condition

relationship_condition is the specification of a constraint that is to be applied to one or jmore
lationships The constraint applied to the relationship may be dependent on the context df the
lationship. The context may be part of the definition of the constraint.

lerelationship that the conditions is applied to is specified through the action relationship. action_-
method_relationship, context_dependent_action_relationship, or the context_dependent_action_-
method_relationship. The relationship that the condition is to may be the context in which the
relationship is used, exists, or is defined. The context for each relationship may be different.
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EXPRESS specification:

*)
ENTITY relationship condition;

name : label;
applicable relationships : SET [1:?] OF relationship with condition;
condition description : text;

END ENTITY;
( *

Attribute definitions:

name} the word or group of words by which the relationship_condition is referred to.
appli¢able_relationships: the set of one or more relationships to which the condition applies.
condifion_description: the description of the condition to be met.

NPTE - The determination of the applicable values for condition_description shall be determined by an
apjplication protocol or an application resource.

END $CHEMA; -- method definition_schema

5 Pprocess property

The following EXPRESS declaration begins the process_property_schema and identifies the
necespary external references.

16
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EXPRESS specification:

*)
SCHEMA process_property schema;

REFERENCE FROM action_schema
(action,

action_method,

action method relationship,
action_relationship,
action_resource,
action_resource_relationship,
acyclic_action relationship) ;

REFERENCE FROM product_property definition schema
(characterized product definition,

property definition,

shape definition);

REFERENCE FROM support_ resource schema
(identifier,

label,
text) ;

NOTES

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

action_schema ISO 10303-41
product_property definition_schema ISO 10303-41
support_resource_schema ISO 10303-41

2 - See annex D, figure D.2, for a_graphical presentation of this schema.
3.1 Introduction

Tlhe subject of the process_property schema is the definition of:
— the properties of the actions that effect the process;

— the properties of the action_methods that effect the process;

—_the properties of the resources to be used in the execution of the process;

= the association between the properties of the product and the process.

5.2 Fundamental concepts and assumptions
The primary components of a process are:
— the actions that compose the process;

— the resources used within the process.
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The results of a process are:

— the product or the intermediate product that will result from the process;

— the product properties that result from the process.

Process properties are the properties of the actions, resources, and products that effect or are part of

the process.

Proceps properties include the description of the properties of the action that effect the process
Propetties of the action are the characteristics that describe or specify operational information of the
actior] that effect the process; the property is a description of the action.

Procepses that establish product properties either specify a process for some aspeet of the product
definition or associate a process with the relevant property of a product.

Proceps properties may assign a resource to perform a particular action that effects a process
Resoyrces can be assigned to an action at different levels of abstraction? More abstract definitions
providgle a means of deferring the specification of an actual instance of a resource until process time

Less

NPTES

—

2

The [Itrocess__property_schema includes,definitions which enable the identification of acceptable

subst

5.3

5.3.1 characterized-action_definition

A ¢
actio

EXPH

gijaphical values, and non-numeric values. A numericsvalue of a property makes use of representation.

nbstract definitions provide an actual resource instance.

- Several representations of a property exist such as numeric values, parametric or fundamental equations

- See 1SO 10303-41 for further information felated to action.

utions for a process.

process_property schema type definitions

aracterizedaction_definition identifies either an action, an action_method, an
_method “relationship, or an action_relationship.

LESS specification:

*)
TYPE

characterized action _definition = SELECT

(action,

a
a
a

ction method,
ction method relationship,
ction relationship) ;

END TYPE;

(*

18
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5.3.2 characterized_resource_definition

A characterized_resource_definition identifies either an action_resource, an action_resource_-
requirement, an action_resource_requirement_relationship, or an action_resource_relationship.

NOTE - An action_ resource is a specification of an resource, while an action_resource_requirement

identifies requirements that an action_resource shall satisfy.

HXPRESS specification:

%

)
YPE characterized resource definition = SELECT
(action_resource,
action_resource_relationship,
action_resource requirement,
action_resource_requirement relationship) ;

H

END TYPE;
(.
EXAMPLES
4 - An action_resource is a 'personal computer'. The requirément_for_action_resource is '4M
memory'.
5 - An action_resource_requirement is a 'machine.capdble of lifting 500 kg'.
5.3.3 property_or_shape_select

A property_or_shape_select identifies either a property_definition or a shape_definition.

EXXPRESS specification:

=]

VPE property or shapée“select = SELECT
(property definition,
shape_definition);

ND TYPE;

3

—~

St4 process_property_schema entity definitions

5{4.1 ‘;action_property

B of

An action_property 1s the description of the behavior, capabilities, or performance measures that are

pertinent to a process, an action to effect a process, or a potential action to effect a process.
action_property is a characteristic of either an action or an action_method.

EXAMPLES

An

6 - If the heat treatment of a part is an action, an action_property is the temperature, the time, or some

other characteristic of the action that is required to describe the heat treatment.

19
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7 - The movement of an object from point A to point B is an action. An action_property of the movement
is the speed at which the object moves.

EXPRESS specification:

*
)
ENTITY action property;
name : label;
degeription——textE
definition : characterized action definition;
END_ ENTITY;
(*

Attribute definitions:

name; the word or group of words by which the action_property is referred to;
descrjption: a description of the property.

definition: the action, action_method, action_method_relationship,(or action_relationship that
is to e characterized.

5.4.2 product_definition_process
A product_definition_process is an action that deéfines or is part of the definition of 4
charelcterized_product_deﬁnition. The product_definition_process establishes either the product

definition of a product or an aspect of the product:définition of a product.

NPTES

—

- The aspect of the product_definition of a product may be an input or an output to the product -
definition_process. The process_product_association may specify the role of the product_definition_-
process.

2|- The product definition~may be a single product or may be the process that brings several products
together to form anothet”product.

EXAMPLE 8 - The assembly of components is specified by the process that produces the final product.

EXPRESS specification:

*)
ENTIIY product definition process

SUBTYPE OF (action) ;

identification : identifier;
INVERSE

product_definitions : SET [1:?] OF process product association FOR process;
END_ENTITY;
(*

Attribute definitions:

identification: a descriptive identifier of the product_definition_process.

20
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product_definitions: the set of one or more process_product_associations that are associated
each product_definition_process.

5.4.3 process_product_association

with

A process_product_association is an association that specifies the product definition characteristic

of interest to the product_definition_process.

NOTES

I - The product definition may be a single product or may be the process that brings_several prd
together to form another product.

2 - A process_product_association may specify a process for a specific characterized product_defin
Another process_product_association may specify the same characterized_product_definition for an

process. The two characterized_product_definitions are the same, but the process_product_associa
are different.

3 - The product definition characteristic may be an input or an output to the product_definition_pr¢

HXPRESS specification:

*

)

HNTITY process_product_association;
name : label;
description : text;
defined_product : characterized product definition;
process : product_defimition process;
END ENTITY;
(|*

Attribute definitions:

name: the word or group-of‘words by which the process_product_association is referred to.
description: a description of the process.

defined_produgct;) the product definition or product definition relationship that the process de
of is an aspegt.of.

rocess;. the process associated with the characterized_product_definition.

ducts

tion.
other
tions

CEeSS.

fines

A property_process is an action that produces or results in a specific aspect of a product.
process may define a product_definition, but need not be specific to a particular product.

NOTE - An aspect of a product_definition may be an input or an output to the property_process.
process_property_association may specify the role of the property_process.

The

The

21
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EXAMPLE 9 - The property_process of "drill hole" is defined. The property process has the
action.chosen_method of "drill hole". This process is for any product that a drill operation is applied to.

EXPRESS specification:

*)

ENTITY property process
SUBTYPE OF (action);

ids
INVER

prq
END J
(*

Attrib

H;l_tg__ggaf-w'hn . 1‘!431’\"‘;F‘;°‘Y‘;

RSE

perties : SET [1:?] OF process property association FOR process;
ENTITY ;

ute definitions:

identification: a descriptive identifier of the property_process.

prope
prope

5.4.5

A pr
defin

N

—

pr
ng

E

1
p3
Sp
A

11

rties: the set of one or more process_property_associations that\aré associated with each
rty_process.

process_property_association

cess_property_association associates a specific propérty _process to a given property -
tion or shape_definition.

DTES

- The process_property_association allows*for the specification of a process that results in individual
pperties of a product, but the specific product definition of the product that possesses the property need
t be identified.

L The product definition characteristic may be an input or an output to the process_property_association.
KAMPLES

- A property_process’is a process that produces a geometric form feature that is a slot in a machined
rt. The action tocreate the slot is a process that defines shape properties for a product, but it is not

ecific to a particular product. The product could be made from any of a number of types of materials.
process_property_association associates the machining action with the slot feature.

- A property_process is a process that applies a heat treatment to a part. A process_property -

association relates the heat treatment process to the material property through the property_definition and
th 1 i ips. process 15 not Specific to a particutar part.

22
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EXPRESS specification:

*)
ENTITY process_property association;

name : label;

description : text;

process : property process;

property or_shape : property or shape select;
END ENTITY;

(*

Alttribute definitions:

npme: the word or group of words by which the process_property_association is referred to|

(o

dpscription: a description of the relationship between the property_process-and the proper
dpfinition or the shape_definition.

y—-

process: the process to be associated with the property.

property_or_shape: a characteristic that the process defines-ot*is an aspect of.
514.6 replacement_relationship

Al replacement_relationship is an action_relationship that specifies that a related_action may

gplace the specified relating_action. This replacement may occur within or depend upon a conltext.
The context may be defined by a condition.

—

EXAMPLE 12 - A manufacturing process plan is designated as a functional replacement for the spedified
manufacturing process plan that is tebe’ used to manufacture a product.

EXPRESS specification:

1=

NTITY replacement relationship

SUBTYPE OF (acfion relationship) ;

WHERE

WR1: acyclity-action relationship (SELF,
[SELF\action_relationship.related_action],
'PROCESS_PROPERTY_ SCHEMA.REPLACEMENT RELATIONSHIP') ;

END ENTITY;
(k

Fprmal propositions:

WR1: An action_relationship shall not replace itself, either directly or indirectly.
5.4.7 resource_property

A resource_property is a characteristic of a resource. The characteristic may be the behavior,
capability, or performance measure that is pertinent to a process or the actions to effect a process for
which the resource is used.
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NOTE - The resource_property is not the representation of the property. See clause 6, the process_-
property_representation_schema.

EXAMPLE 13 - A resource_property for a milling machine might be: the size of the machine bed, the
maximum rotational speed of the tool head, or the accuracy of the machine.

EXPRESS specification:

*)
ENTI[IY resource property;
name : label;
depcription : text;
regource : characterized resource_definition;

END_ENTITY;
(*

Attribute definitions:

nam¢q: the word or group of words by which the resource_property is reférred to.
descifiption: a description of the property.

resoyrce: the action_resource, action_resource_relationship; action_resource_ requirement, oj
actiop_resource_requirement_relationship that has or is described by the property.

5.4.8 action_resource_requirement

An agtion_resource_requirement is a requirenient of a resource for the performance of an action of
actiop_method. The action_resource_requirément specifies either a particular type of resource of
a characteristic possessed by the resource:

EXPRESS specification:

*)
ENTITY action_resource) requirement;
name : label;
depgcription : text;
kipd :{¥gsource requirement type;
opprations </~SET [1:?] OF characterized action definition;

END_ENTITY;
(*

Attribute‘definitions:

name: the words or group of words by which the action_resource_requirement is referred to.
description: a description of the requirement.
kind: the type of action_resource_requirement that is being required.

operations: the set of one or more action, action_method_relationships, action methods, or
action_relationships that have the requirement.
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4.9 action_property_relationship

ISO 10303-49:1998(E)

An action_property_relationship is a relationship between two different action_propertys. The
action_property_relationship identifies a relationship that may specify that an action_property is
an alternative for another action_property or may identify a dependency between two action_-

propertys.

EXPRESS specification:

NOTE - The interpretation of different uses of this entity IS Tot defimed—mthis—part—of 156163
Application resources and application protocols provide further distinctions.

EXAMPLE 14 - A milling operation is an action_method. Duration of the milling operation i
action_property. Temperature of the atmosphere for the milling operation is an action_property.
action_property_relationship identifies the relationship between the duration and temperature for
milling operation.

*)
ENTITY action property relationship;
name : label;
description : text;
relating action_ property : action_propertys;
related action_property : action_property;
WHERE

END ENTITY;
( A

Aftribute definitions:

WR1: relating action_ property :<>: related action_ property;

ng

dd

re
If

me: the word of group of words by-which the action_property_relationship is referred to.

scription: a description of the. relationship.

precedence is importantin the association, the relating_action_property is the independent actig

03.

an

The

the

lating_action_property:-the action_property that is associated with the related action_propeprty.
n -

property.

related_action {property: the action_property that is associated with the relating action_property.
Ifprecedence)is important in the association, the related_action_property is the dependent or alterpate
adtion_property.

Farmal propositions:

WRI1: The relating action_property and the related_action_property shall be different

action_propertys.
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5.4.10 requirement_for_action_resource

A requirement_for_action_resource is an action_resource_requirement that specifies one or more
action_resources that will satisfy the requirement.

EXAMPLES

10n he on—method A_req emen 0

ource of "milling machine" and a_description of the milling*mac—hine.

res

14 - A machine that can lift 500 kilograms is needed to complete a process. The action_resource_-
rdquirement states the requirement, "machine with the ability to lift 500 kilograms". A specifi¢ lifting
mhchine is an action_resource. If the specific lifting machine can satisfy the requirement, 'machine with
the ability to lift 500 kilograms", then the requirement_for_action_resource identifies theyspecific lifting
achine.

EXPRESS specification:

*

)

ENTITY requirement for action_resource
SUBTYPE OF (action resource_ requirement) ;
repources : SET [1:?] OF action_resource;

END_ENTITY;

(*

Attritute definitions:

resources: the set of one or more action_resources that satisfy the action_resource_requirement.
5.4.11 resource_property_relationship

A regource_property_relationship.is -a relationship between two resource_propertys.

NIOTE - The interpretation (of) different uses of this entity is not defined in this part of ISO 10303
Application resources and application protocols provide further distinctions.

EXAMPLE 17 - Anaction_resource is a milling machine. The machine bed size and the machine milling

h¢ad (e.g., 5 axis, ' milling machine) are resource_propertys. A resource_property_relationship is thg
dlationship between the machine milling head the machine bed size.

—

EXPRESS sspecification:

*)
ENTITY resource property relationship;

name : label;
description . text;
relating resource property : resource property;
related resource property : resource:property;
WHERE

WR1: relating resource property :<>: related resource property;
END ENTITY;
(*
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Attribute definitions:

ISO 10303-49:1998(E)

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

description: a description of the relationship.

relating_resource_property: the resource_property that is associated with the related resource_-

Nl
K

in

¢

property. If precedence is important in the association, the related_resource_property 1S

Fprmal propositions:

i = — —

oPerLy. Ty

dependent resource_property.

the

lated_resource_property: the resource_property that is associated with the relating resourice_-

bpendent or alternate resource_property.

-

WRI1: The relating_resource_property and the related_resource property shall be diffgr
r¢source_propertys.

S

pquirements.

EIXPRESS specification:

4.12 action_resource_requirement_relationship

n action_resource_requirement_relationship is a relationship between two action_resoun

NOTE - The interpretation of different uses.@f this entity is not defined in this part of ISO 103
Application resources and application protocols can provide further distinctions.

EXAMPLE 18 - If the action_resource were for a drill, then a milling machine could be specified fs

a1
mne

ent

03.

an

alternative for the requirement for/a hand drill, since the milling machine can perform drilling operatjons.

*

ENTITY action resource requirement relatlonshlp,
name : label;
description : text;
relating ,action resource_requirement : action_resource_requirement;
relatedgaction resource_requirement : action resource_ requirement;
WHERE

— I

)

ND ENTITY;
x

WR1l:<relating action_resource requirement :<>:
related action_ resource _requirement;

Attribute definitions:

name:

re

ferred to.

description: a description of the relationship.

the word or group of words by which the action_resource_requirement_relationship is

27


https://standardsiso.com/api/?name=3bf012f2a7567c61081142d35e171f56

ISO 10303-49:1998(E) ©ISO

relating_action_resource_requirement: the action_resource_requirement that is associated with
the related action_resource_requirement. If precedence is important in the association, the relating_-
action_resource_requirement is the independent action_resource_requirement.

related_action_resource_requirement: theaction_resource_requirement that is associated with the
relating action_resource_requirement. [f precedence is important in the association, the related_-
action_resource_requirement is the dependent or alternate action_resource_requirement.

Form4l propositions:

WRI1{ The relating_action_resource_requirement and the related_action_resource_requirement]

shall pe different action_resource_requirements.
5.4.13 resource_requirement_type

A respurce_requirement_type is a taxonomic designation that is used to distinguish requirements of
charagteristics of requirements as belonging to an identified group or classification.

EXPRESS specification:

*)

ENTI['Y resource requirement_type;
name : label;
depcription : text;

END ENTITY;
(*

Attriute definitions:

namd: the word or group of words by wihi¢h the resource_requirement_type is referred to.
descrfiption: a description of the resource_requirement_type.
5.4.14 resource_requirement type relationship

A resource_requirement_type_relationship is a relationship between twqg
resource_requirement_types.

EXPRESS specification:

*)

ENTI[f¥~resource_requirement type relationship;

name - 3 1abcl,

description : text;

relating_rquirement_type : resource_ requirement type;

related requirement type : resource requirement type;
WHERE - h

WR1: relating requirement type :<>: related requirement type;
END ENTITY; B -
(*

28


https://standardsiso.com/api/?name=3bf012f2a7567c61081142d35e171f56

©ISO ISO 10303-49:1998(E)

Attribute definitions:

name: the word or group of words by which the resource_requirement_type_relationship is

referred to.

description: a description of the resource_requirement_type_relationship.

source_requirement__type. If prec;dence is _important in the association,
lated_requirement_type is the independent resource_requirement_type.

source_requirement_type. If precedence is important in the (h\association,
r¢lated_requirement_type is the dependent resource_requirement_type.

Formal propositions:

rgsource_requirement_types.

END_SCHEMA; -- process_property schema
(¥

6| Process property representation

The following EXPRESS declaration:begins the process_property representation_schema
entifies the necessary external references.

=

EXPRESS specification:

SCHEMA process property representation schema;
REFERENCE EROM support_ resource_schema

(labels;

text)y;

REFERENCE FROM representation schema
(representation) ;

rjlated_requirement_type: the resource_requirement_type that is associated with the rela

WR1: The relating_requirement_type and the related_requifément_type shall be diffg

REFERENCE FROM process_property schema
(action_ property,

resource_property) ;
(*

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

support_resource _schema ISO 10303-41

ted
the

ting
the

rent

and
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representation_schema ISO 10303-43
process_property_schema Clause 5 of this part of ISO 10303

2 - See annex D, figure D.3, for a graphical presentation of this schema.

6.1 Introduction

This
be one of the following:

A giyen process property may be represented in different ways.

6.3

6.3.

Ana
meth
exhih

EXP]

-~

b=l \S]

ired by either a resource, an action, or a potential action to affect a process.

NOTE - Usage of parameter values is not specified in this part of {SO"10303.

12}

Fundamental concepts and assumptions

clause supports the representation of a process property. A process property representation maj

— resource parameter Values;

— action parameter values.

process_property representation_schéma entity definitions

| action_property_representation

Ction_property_representation isthe representation of the property of an action or the action_|
od to affect a process. The represeiitation specifies the realization of the property that the action
its or the action_method exhibits to affect a process.

XAMPLES

O - Spindle speed-iSvan action_property. The parameter value "2200 r.p.m." is the descriptive |
epresentation_item:description of the property spindle speed.

O - The value\"20 days" is the descriptive_representation_item.description of the action_property "tim¢
complete™

RESS specification:

*)

ENTITY action_property_representation;

name : label;
description : text;
property : action property;

representation : representation;
END_ ENTITY;

(*

30


https://standardsiso.com/api/?name=3bf012f2a7567c61081142d35e171f56

©ISO ISO 10303-49:199

A

ttribute definitions:

8(E)

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

description: a description of the property representation.

property: the characteristic of the action or the action_method to effect a process that is being

rq

I(

A
€

—

6{3.2 resource_property representation

1
nrescrlited
r

bpresentation: the representation of the property of the action or the action_method. t0 eff]
ocess.

resource_property_representation is the representation of the property of a resource.
presentation specifies the realization of the property that the resourc€ €xhibits.

NOTE - There are different ways that a given property may be equivalently represented.
EXAMPLES

21 - A laser inspection machine is an action_resource. The table size is the resource_property; the
"1 meter by 2 meters" is the value of a resource_propérty representation of the table size.

22 - A person is an action_resource_requirement: The person's "typing speed" is the resource_prop
The value of "20 words per minute" is the resetirce_property_representation. This is represented thr|
representation.

E
(

Alttribute definitions:

XPRESS specification:

NTITY resource_property representation;
name ¢ label;

description ) text;

property : resource property;
representation : representation;

ND ENTITY;

3

Cct a

The

text

erty.
pugh

description: a description of the representation.

property: the characteristic of the resource being represented.

representation: the representation of the property of the resource.

d to.

31


https://standardsiso.com/api/?name=3bf012f2a7567c61081142d35e171f56

ISO 10303-49:1998(E)

*)
END_SCHEMA; -- process_property representation_ schema

/%
[

©ISO
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Annex A

(normative)

Short names of entities

ISO 10303-49:1998(E)

tTl use (.)f h slort name arefoun in the impemenation meod incded n .ISO 1303.
Table A.1 - Short names of entities
Entity names Short
names
ACTION_METHOD TO SELECT FROM AMTSF
ACTION_METHOD_WITH_ASSOCIATED DOCUMENTS AMWAD
ACTION_METHOD_WITH_ASSOCIATED DOCUMENTS CONSTRAINED | AMWAD(C
ACTION_PROPERTY ACTPRP
ACTION_PROPERTY_RELATIONSHIP ACPRRL
ACTION_PROPERTY REPRESENTATION ACPRRP
ACTION_RESOURCE_REQUIREMENT ACRSRQ
ACTION_RESOURCE_REQUIREMENT RELATIONSHIP ARRR
CONCURRENT_ACTION_METHOD CNACMT
CONTEXT_DEPENDENT ACTION_METHOD RELATIONSHIP CDAMR
CONTEXT_DEPENDENT ACTION RELATIONSHIP CDAR
PROCESS ;OR_PROCESS_RELATIONSHIP_EFFECTIVITY POPRE
PROCESS” PRODUCT_ASSOCIATION PRPRAS
PROCESS PROPERTY_ ASSOCIATION PRPRS
PRODUCT_DEFINITION PROCESS PRDFPR

PROPERTY_PROCESS

PRPPRC
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Table A.1 - Short names of entities (concluded)

Entity names Short
names
RELATIONSHIP CONDITION RLTCND
REPLACEMENT_RELATIONSHIP RPLRLT.
REQUIREMENT FOR_ACTION_RESOURCE RFAR
RESOURCE_PROPERTY RSRPRP
RESOURCE _PROPERTY_RELATIONSHIP RSPRRL
RESOURCE_PROPERTY_REPRESENTATION RSPRRP
RESOURCE_REQUIREMENT TYPE RSRQTY
RESOURCE_REQUIREMENT TYPE RELATIONSHIP RRTR
SEQUENTIAL_METHOD SONMTH
SERIAL ACTION _METHOD SRACMT
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Annex B

(normative)

Information object registration

BB Cidentifieats

=

In order to provide for unambiguous identification of an information object in an open)\system),
objject identifier

{ iso standard 10303 part(49) version(1) }

is|assigned to this part of ISO 10303. The meaning of this value is defined’in ISO/IEC 8824-1,
described in ISO 10303-1.

a.

BL2 Schema identification

[SO 10303-1 further describes how ISO/IEC 8824-1:¢an be used to identify individual schemas.
part of ISO 10303 contains three such schemas,.and each is assigned a unique object identifie
prpvide for unambiguous identification of the s¢Hema in an open information system.

B{2.1 method_definition_schema identification

The method_definition_schema (sce’ clause 4) is assigned the object identifier

{ iso standard 10303 part(49) version(1) object(1) method-definition-schema(1) }

B{2.2 process_property schema identification

The process_property_schema (see clause 5) is assigned the object identifier

{ iso_standard 10303 part(49) version(1) object(1) process-property-schema(2) }

B|2:3" process_property representation_schema identification

the

and

[his
r to

The process_property_representation_schema (see clause 6) is assigned the object identifier

{ iso standard 10303 part(49) version(1) object(1) process-property-representation-schema(3) }
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Annex C

(informative)

Computer-interpretable listings

annex provides a listing of the EXPRESS entity names and corresponding short names as

spec
spec
avail

If th
184/

TQ7S 1T 37y 1502515 3 A ]

fied n this part of 15U 1U503. 1t also provides a listing of the compiete EXPRESS schemp
fied in this part of ISO 10303 without comments or other explanatory text. This andeX i
pble in computer-interpretable form and can be found at the following URLs:

Short names: http://www.mel.nist.gov/div826/subject/apde/snr/
EXPRESS: http://www.mel.nist.gov/step/parts/part049/is/

P

pre is difficulty accessing these sites contact ISO Central Secretariat or, contact the ISO T
BC4 Secretariat directly at: sc4sec@cme.nist.gov.

NOTE - The information provided in computer-interpretable form at the above URLs is informative. The
hformation that is contained in the body of this part of ISO 10303 i§ normative.
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Annex D

(informative)

EXPRESS-G figures

ISO 10303-49:1998(E)

Figures D.1 through D.3 correspond to the EXPRESS listing given in annex C. The figures use the

EJ
IS

KPRESS-G graphical notation for the EXPRESS language. EXPRESS-G is defined in annex.I
O 10303-11.

D of
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‘ effectivity_schemaD
‘ efﬂfecﬁvrity ;

effective_process_
l or_process_ ‘ process_property ™\
process_or relationship , 'Process_ ol schema.product
process—relationship _, OT_process \definition—process 4
P ety JUETETES Rt
| / process_property 3
, o re:at.ed_h. name? O schema.property™. }
. action_schema.> re;atonsnip | context_dependent ‘ process
actipnfrglationship ! relating_ | action_relationship (L T
% relationship ? ‘relationship 05—
0 related (L “with_condition
/  action_schema.\ i )
(acﬁon_method-)Om context_dependent_ applicable
] - : O—— . _
relationship_/~relating_ actlolnFmet:.od_ relationships
(l A relationship relationsnip S[1:7]
name
concurrent_ serial_ relationship_condition
action_method] | action_method
condition_ m
l description name
sequence_
sequential | Position =gt et otenaN |
method :(count_measure) |
| e N N -
{ action_schemar)
N _action_methed- /
é number_of_
action_method_ | _elements Cneasure_schemaD
to_select_from A count_measure
action_method_with_ documents S[1:?]  {fdocument_schemay
associated_documents w document !
action_method_with_

= , usage constraints SI1-?1 =/<§ocument schemay
assocrated _documents _ = — document_usage
constrained r constraint /

Figure D.1 - method_definition schema - EXPRESS-G diagram 1 of 1
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product_property_
definition_schema.

shape_definition

roperty_or_ |
action—relationship r [ e—— I_I—P perty_

+ o |
| INSEMAAAEA AL 7 [ 7action_schemay\; '{ ProduCt_property_ \T— | Smape_sefect,
] L[ action_method || definition_schema. me
T T property_definition
[\ Letationship /| | N J
replacement_

relationship | | property_or_shape
action_schema. 1 d infi
_____ _Ol_action__method | process_ |description
H characterized_ | | —— ———— propgrty_ -—O
u action_definitiory —CJ— e association | name
_T definition process
name “g
d 0,—t,'—‘action_
escription
o0— property property_process | )INV properties S[1:?]

related_action_T relating_action_

property property product Aidentiﬁcation
description |action_property_ definition_| ijenfification
O— relationship process
6name INV product_L—
ohame i definitions S[1:?] process
action_resource__
descriptionlrequirement_relationship O———7 [ process_ | NaM&,
; product_ | description
related_action_ relating_action_ association p
resource_requirement| |resource *reéquirement -
. defined_product
operation @ — M~~~ e e
action_~ Jo— | product_property |
resource_~'| name . definition_schema.
requiremeéent p—————m characterized_ |
description product_definition /|
Lkind ! [
. o _{[aa;caza_—l
o resource_ equirement_ior_ resource_definition
requirement action_resource_ —_—— —_ |
o—— _
description
P o) type “Lresources S[1:7?] resource
Y « W name
.related_ relatn.ng_ I ‘ o— resource.
requirement_ requirement_!{ action_schema. b description property
type type | action_resource | O—
resource_ | 2 _ _ _ relating_ related_

i e resource_propert resource pr
requirement_type_ | action_schema. | il e_property
relationship Il action_resource_ name

resource_property

i relationshi - - <
namel | description MJ relationship ——0

o o description

Figure D.2 - process_property schema - EXPRESS-G diagram 1 of 1
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