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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 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.
Internatlonal organlzatlons governmental and non- governmental in Ilalson W|th ISO also take part in

Th
Sp

An
inf

rnational Standard 1SO 10303-44 was prepared by Techhical Committee ISO/TDdi]
omation systems and integrati@ubcommittee SC 4ndustrial data

is second edition of ISO 10303-44 constitutes a technical revision of the firs
0 10303-44:1994), which is provisionally retaihed to support continued use and mairn
blementations based on the first edition, and\to satisfy the normative references of ot
D 10303. This edition incorporates the corréttions published in ISO 10303-44:1994/Cor.

is International Standard is organized.as a series of parts, each published separately.
D 10303 fall into one of the following-series: description methods, integrated resources,
prpreted constructs, application ) protocols, abstract test suites, implementation mg¢
hformance testing. The series.are described in ISO 10303-1.

complete list of parts of ISO 10303 is available from the Internet:
<http://www.nist.gov/sc4/editing/stepltitles/>.

is part of ISO-10803 is a member of the integrated resources series. The integrate
pcify a singlesconceptual product data model.

nexes A.and B form a normative part of this part of ISO 10303. Annexes C, D and
prmation 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.

Major subdivisions of this part of ISO 10303 are:
—| theproduct_structure_schema

—| theproduct_concept_schema

—| theconfiguration_management_schema
Theproduct_structure_schema

—| defines a product in terms of its composition as a set of constituents or consumed progucts. These
products are defined and related at a specific life cycle“stage or discipline view. A prodjct may be
aspembled from the constituents or produced by consuming other products, or both;
—| defines mechanisms for expressing the compaosition relationship.

The product_concept_schemadentifies the preduct concept as a set of specifications for & product
derived from analysis of customer needs for the product. It represents the idea of a product based on

cuptomer needs and not as it might be-designed or built.

The configuration_management_schemadentifies those products participating in the configurption of
anpther product that is under<the direct control of an organization.

The relationships of the-schemas in this part of ISO 10303 to other schemas that define the integrated
regsources of this International Standard are illustrated in Figure 1 using the EXPRESS{G notation.
EXPRESS-G is defified in annex D of ISO 10303-11. dplication_context_schemaeffectivity -

schema andproduct_definition_schemaare specified in ISO 10303-41. The scheiflastrategl in

Figure 1 are components of the integrated resources of this International Standard.

Industriaj-automation is concerned with the management of information including the following:

nroduect ctriiotiira:
Stroctor S,

— product configuration;
— product change.

Product structure is focused on the aspect of product design that defines a product in terms of a nested
decomposition of its constituents. The product structure schema of this part of ISO 10303 and the product

© ISO 2000 - All rights reserved Vi
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application_context_schema product_concept_schema

Q 0

product_definition_schema configuration_management _
— - O------ schema
O ;
! 1
! 1
! O
product_structure_schema effectivity “schema

Figure 1 - Relationship of-:schemas within the integrated resources

definition schema of ISO 10303-41 together define the representation of the information that manages the
details of product structure. Examples of the use of the information represented are the gengration of bill-
of{material reports or-the representation of variational bill-of-material structures with conditional part

uspges.

Prpduct configuration is concerned with the description of the composition of specific products. The
plgnning includes specification of the actual constituents of a product that are to be included|in a planned
or [actualsunit. The configuration management schema and the product structure schema |represent the
information that manages the configuration of a product. The concept of effectivity is used tojmanage the
copfiguration of a product.

Change management is involved with the changes over time in a product as new versions of a product are
developed. This part of ISO 10303 is concerned with changes that affect the organization of constituents
into interrelated structures. The configuration management schema represents information on the structural
form of the definition of a product as the product changes and is enhanced during the product life cycle.
Representation of information on other aspects of change management is defined in the product definition
schema and the action schema of ISO 10303-41.

viii © ISO 2000 - All rights reserved
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In this International Standard the same English language words may be used to refer to an object in the real
world or concept, and as the name of an EXPRESS data type that represents this object or concept. The
following typographical convention is used to distinguish between these. If a word or phrase occurs in the

same typeface as narrative text, the referent is the object or concept. If the word or phrase occurs in a bold
typeface, the referent is the EXPRESS data type.

The name of an EXPRESS data type may be used to refer to the data type itself, or to an instance of the
data type. The distinction between these uses is normally clear from the context. If there is a likelihood of
amhiguify, either the phraqp "pnfi'ry data fypp" ar "iananr‘p(q) of" is included in the text

Th
pre

Te
de

Th

is edition of this part of ISO 10303 incorporates modifications that are upwardly compatit
bvious edition. Modifications to EXPRESS specifications are upwardly compatible-if:

the modifications do not result in changes to instances that are encoded according to IS
such instances conform to both the unmodified and modified EXPRESS: specifications;
access to the data content of data structures;

the modifications do not invalidate mappings to the previous edition of this part that are
the mapping table of an ISO 10303 application protocal:

chnical modifications to ISO 10303-4994 are categorized as follows: changes to the E
Clarations, new EXPRESS declarations, and changes to definitions.

e following EXPRESS declarations have béen modified:
alternate_product_relationship;
assembly_component_usage_‘substityte
configuration_design
configuration_effectivity;
configuration{item;
make_ffOm_usage_option

product_concept

le with the

O 10303-21,

the modifications do not result in changes to software that conforms to ISO 10303-22 with respect to

specified in

XPRESS

Th

product_definition_usage
guantified_assembly_component_usage
specified_higher_usage_occurrence

e following EXPRESS declarations have been added:

© ISO 2000 - All rights reserved
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— assembly_component_usage_substitute_with_ranking
— concept_feature_operator

— concept_feature_relationship

— concept_feature_relationship_with_condition

— _conditional concent feature
=

—| configurable_item

—1| configuration_design_item

—1| configuration_item_relationship;

—| product_concept_feature

—1| product_concept_feature_associatign

—1| product_concept_relationship;

—1| product_definition_occurrence_relationship
The definitions of the following EXPRESS data.types have been modified:
—| alternate_product_relationship;

—| assembly_component_usage

—| assembly_component_usage_substityte
—1| configuration_design

—| configuration_effectivity;

—1| configuratien_item;

—| make_from_usage_option

—Lmaka fraom 1isaca aontion _aroun
FHake—H-eH— ge—opHoh o4

— next_assembly_usage_occurrence
— product_concept

— product_definition_usage

X © ISO 2000 - All rights reserved
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— promissory_usage_occurrence

— specified_higher_usage_occurrence
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In

dustrial automation systems and integration —

Product data representation andexchange —
Part 44
Integrated generic resource: Poduct structure configuration

Th
p

=

Th

EX
of
as
thg

Scope
is part of ISO 10303 specifies the resource constructs to manage the stryeture and conf
pduct during its life cycle.
e following are within the scope of this part of ISO 10303:
the relationships among the components and assemblies of products;
the relationships among products and their components as made by modification of othg
AMPLE 1 The machining of a product from another product is an example of a ratdific
the description of a product as defined by customer needs;

the dependencies among specifications)of a product in order to represent possible prod
to present to a customer;

the management of the strueture for configuration of assemblies and components as
manufacture;

the decomposition ofa product to support different product life cycle activities;

pach component used in each assembly, and a second bill-of-material that decomposes a produd
emblies inte,the individual components. See annex E for more examples of different product str
t are supported.

multiple versions of a single product that are equivalent with respect to form, fit, and fun

guration of a

br products;

Ict variations

planned for

AMPLE 2 An orgaization maintains one bill-of-material structure for a product that enumerates the quantity

t with multiple
cture reports

ction.

Th

e following are outside the scope of this part of ISO 10303:

the relationships among different product definitions for the same product;

NOTE 1 The relationships among different product definitions for the same product are supported by the
product_definition_schemaof ISO 10303-41.

©

ISO 2000 - All rights reserved
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EXAMPLE 3 Therelationship of a product definiti on for acomponent in apreliminary design to acorresponding
product definition for the same component in a cetailed design is anexampke of this type of relationship.

administrative activities of the product life cycle including approvals, security classficatio
contractual arrangamerts, and supgier organizations,

ns,

the changeprocess for aproduct, including thereason for changeand what aspect of a product has

changed,;

Nd
asy
tha

defined are out of scope, as well as the fact that acomponent has a maerial property.

NG

Th
prd
of
en
ing
Mg

IS
ca

IS
ex

the deisions made, and their reasons, during the product life cycle;
thephysical connetions amongcomponeris of aproduct;
thepropertiesthat a product constituentmay have;

TE 2 A mechanism is defined in the product_property_definition_schanain 1ISQ, 10303-41d support
pciation of properties with components. The actud assciations areincluded in yarious application protod
t ae parts of this International Standard. For example, the details of what a rhagrial property is and how

multiple versions of asingle product that are notform, fit, and function equivalent.

TE 3 The concept of versions of a product is defined in the product_definiti on_schema in 1ISO 10303-

Normative references

efollowing normative dacumerts contaif provisions whth, through refererce inthis text, constit]

hese puHications do nat apply. However, parties o agreaments based onthis part of ISO 10303
ouragedto investigate thepossghili ty of applying themost recent ediions ofthe namative dacume
icatedbelow. For undated refererces, thelatest ediion of the namative daumentreferredto appli
pmbers of ISO and |EC maintain registers of currertly valid International Standards.

D/IEC 8824-11995, Information ednology — Abstract Syntax Notation One (ASN.1): Sp
ion of bast motation.

D 10303-11994,Industrial automationgstems aml integration — Product data representation
change—Part 1: Overviev and fundamental principles.

exchange —Part 11 Description methods The ERESS language reference manual.

the
tols
tis

ute

visions of thispart of ISO 10303 .For,dated references, subsguent amendments 1o, or revisions of, any

are
ns
eS.

b Cifi-

and

formmand

ISO 10303-41—Y, Industrial automation ystems and inggration — Product data representation
and exchange —Part 41: Integrated generic resourc&undamentals of product description and
support.

1 To be published.

2
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3 Terms, definitions, and abbreviations

3.1 Terms defined in ISO 10303-1

For the purposes of this part of ISO 10303, the following terms and definitions given tOE3-1
apply.

—| assembly;

—| component;

—| product.

Fo
ap

an
Fo

3.3.

bil
a(

.2 Terms defined in ISO 10303-41

I the purposes of this part of ISO 10303, the following terms afnd definitions given irOERJ
ply.

agreement of common understanding;
annotated EXPRESS schema;

type of product.

.B Other terms and definitions

I the purposes of this part of ISO/10303, the following terms and definitions apply:

A

cestor node

y node that can be réached from a given node, by successive traversals of links in the rev
Ir a given node, its\ancestor nodes include all parent nodes, all parent nodes of these par

2
-of-material'(BOM) data structure
jraph of-data elements that depict a bill-of-material structure.

NC

41

brse direction.
ent nodes, etc.

TE)See annex E for examples of bill-of-material data structures.

3.3.3

bill

-of-material (BOM) structure

a description of the structure of a product in terms of its nested constituents.

NOTE See annex E for examples of bill-of-material structures.

© ISO 2000 - All rights reserved
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3.34
child node
the node to which a link is pointing.

3.3.5
configuration item
a subdivision of a product, either a component or an assembly.

3.3.6

de
an
de

3.3
dir]
a g

3.3
eff

scendent node
y node that can be reached from a given node, by successive traversals of links. Fora g
scendent nodes include all children nodes, all children nodes of these children nodes; etc.

v
ected acyclic graph (DAG)
ollection of nodes and links such that no node is an ancestor (or descéndant) of itself.

.8

eCtivity

haracteristic that indicates whether a product is allowed, approved, or permitted to be ug
pduct.

.9

M, fit, and function

ollection of characteristics that include the shape of a product, the way it interfaces with otf
d the purpose that the product serves.

.10
f node

a mode that has no children.

3.3.

lin

3.3
lot

11

a Ini-directional relationship from one node to another node within a directed acyclic graph.

12

balch

a (

EX

ollectierof distinct products that are treated as a single unit.

iven node, its

ed in another

er products,

AMPLE Three thousand bundles of yarn are divided into different groups. Each group is sub

merged in a

separate barrel of red dye. The group is treated as a lot and assigned a lot number. The lot number is identified
so that conditions causing slight changes in the colour are differentiable among bundles belonging to different lots.
A customer may wish to purchase bundles of the same lot to ensure consistency of the colour.

3.3.13
node

an

element of a directed acyclic graph, connected to other such elements by links.

© ISO 2000 - All rights reserved
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3.3.14
parent node
the node from which a link is initiated.

3.3.15
parts list data structure
a graph of instances that depicts a parts list structure.

N

TE See annex E for examples of parts list data structures

3.3
pal
ad
NG
3.3

pre
the

3.3
a
3.3
tre|

alf
at

3.

Fo

.16
ts list structure
escription of the structure of a product in terms of a hierarchy of all distinct usages of its ¢

TE See annex E for cases of parts list structures.
A7
DMISSOry use

intention to use a constituent in an assembly.

.18

roxt node

ode that has no parents.

19
e

most one parent.

4 Abbreviations

I the purposes of this part of ISO 10303, the following abbreviations apply.
BOM bill-of-material
CM  configusation management

DAG _directed acyclic graph

| Product structure

onstituents.

estricted type of directed acyclic graph in which there is only one root node, and in which each node has

The following EXPRESS declaration begins pineduct_structure_schemaand identifies the necessary
external references.

EXPRESS specification

)

© ISO 2000 - All rights reserved
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SC

HEMA product_structure_schema;

REFERENCE FROM product_definition_schema
(product,

product_definition,
product_definition_relationship,
acyclic_product_definition_relationship);

REFERENCE FROM measure_schema

(measure_with_unit);

DDA O YA

(*

NC

NC

Nd
oth

Th

Th
Sp
pr

Th
up
pr

L Introduction

. 29
NN C T T NOIVESOPPOTT_ICSOUTCC—SCrema

(identifier, label, text);

TE 1The schemas referenced above are specified in the following part D383
product_definition_schema ISO 10303-41
measure_schema ISO 10303-41
support_resource_schema ISO 10303-41L

TE 2 See annex D for a graphical presentation of this schema-.using the EXPRESS-G notation

TE 3 A listing of the complete EXPRESS schema specified in this part of ISO 10303, without ¢
er explanatory text, is available from the Internet - see @nhex C.

e subject of thproduct_structure_schemais‘the relationship between the definitions of:
products that are assembled to make other products;
products that are changed to make other products.

ese relationships are défined as specializations of a general relationshigpeodang definitiond
ecified in thgroduct. definition_schemain ISO 10303-41. In addition, any product that is u

e productstructure defines the different methods by which a product can be represented g
of constituents. Product structure relationships are established among the constituents t
pduct.CProduct structure is an aspect of product definition.

bmments or

as
sed in a

pduct structure may-have alternative products specified for that use. Collectively these relationships are
referred to as a preduct structure.

s being made
nat make up a

The relationships between product definitions are represented in this part of ISO 10303 using a subtype
of theproduct_definition_relationship entity as defined in thoduct_definition_schemain ISO 10303-

41. The subtypes oproduct_definition_relationship defined in this schema establish additional
constraints and meanings to the supertype in ISO 10303-41.
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product_definition

relating_product_definition related_product_definition
" name
| L . .
O——— product_definition_relationship| < — °
description

product_definition_usage

1

(0) (0]

make_from_usage_option assembly _component_usage

—

quantified_assembly_
component_usage

(@) (@] (0]
specified_higher_ || next_assembly promissory_
usage_occurrence | |usage_occurrence || usage_occurrence

Figure 2 - Relationship of product structure entities to ISO 10303-41
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NOTE Figure 2 shows a partial view of fi@duct_definition_schemain ISO 10303-41 and depicts the subtype
structure of entities defined in this schema. Attributes of the entities defined in this schema apdboiiitte-
definition entity are not shown. See Figure D.1 for a complete diagram showing all attributes and entities of this
schema.

The product structure concept applies to multiple definitions of the structure of a single product version.
The different definitions correspond to requirements of different organizations for defining the structure
of a product during the life cycle of the product's development.

EXAMPLE An orgarnization may define a bill-of-material structure for both a design engineering releas

ac

Th
rel
pr
4,

Th

NC

N
ref

4

.BcProduct structure entity definitions

ivity, as well as for a manufacturing engineering activity.
is schema supports the concept of making a product from another product. This cencept ¢

ationship between a product and the results of a process applied to that produet which pr
pduct.

P Fundamental concepts and assumptions

e following concepts and assumptions apply.

Product structures are modelled by directed acyclic graphs (DAG). In these models, noc
product definitions, and the links represent composed-of relationships. In this sche
correspond t@roduct_definition entities and the links-correspondassembly _component_u
entities.

TE 1 For a detailed discussion of graph theory; See citation [1] in the bibliography.

Many forms of product structure can.pe represented using this schema. Two product |
special utility are bill-of-material and-parts list structures.

resent product structures arésincluded in annex E.

A parts list structure~is-a specific form of a bill-of-material that can be represented by a
bill-of-material strlctures may require a more general DAG.

For a generahproduct structure, in order to identify the usage of any constituent within a
product, it’is necessary to identify the path between the assembled product and the cor
specified/ higher_usage_occurrencentity provides this capability.

e life cycle

leals with the
pduces a new

es represent
bma, nodes
sage

structures of

TE 2 Examples and diagrams_of the manner in which the entities of this part of ISO 10303 may be used to

tree. Other

N assembled
stituent. The

4.3.1 alternate product_relationship

The alternate product relationship is an association between two products whereby one product, the
alternate product, may be used in place of another product, the base product.
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If one product is an alternate for another product it is understood that there is no interest to keep track of
which product, the base or any alternates specified, is used as a particular instance of the base product

wit

hin a product structure.

NOTE An organization may track design changes for a base part, and establish effectivity conditions for the use
of that base part in various assemblies to be manufactured. The use of an alternate product implies that an
organization does not specify any particular version of the alternate product or establish effectivities relating to

it.

An

pr
st

EX
he
res
wh
be

Th
alt

EX

alternate_product_relationship for which the base product is an assembly specifies that
pduct structure of the alternate product may be used in place of the base product.an
ucture.

hd. These head shapes are properties of the respective products. The two bolts'aré considered
pect to form, fit, and function: they both have sufficiently close physical shape;they take up thg
en used, and they both serve to fasten two things together. Thus, one of these two bolts could bg
an alternate part for the other bolt.

e relationship established by takernate_product_relationship need not be symmetric. If Bj
ernate product for A, Ais not implied to be an alternate product for B.

PRESS specification

Atfribute definitions

TITY alternate_product_relationship;

hme : label;

pfinition : OPTIONAL text;
ternate : product;

hse : product;

QSIS : text;

IQUE

R1: alternate, base;

HERE

R1: alternate :<>: base;
D_ENTITY;

na

de
no

me thelabel by which thealternate_product_relationship is known.

finition~thetext that characterizes th#ernate_product_relationship. The value of the attributg
| bespecified.

the entire
i its product

AMPLE 1 Two bolts of the same size are products. One bolt has a square head and.the other has a hexagonal

equivalent with
b same space
e considered to

is an

e need

alternate: a product that may be used in place of the base product.

base a product for which another product may be used as an alternate.

basis a text description to specify the rationale and criteria used to consider the alternate product in place
of the base product.

©
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EXAMPLE 2 In thealternate_product_relationshipfor the two bolts defined in example 1, the value of the basis
attribute, could be "head shape", while the value of the definition attribute could be "alternate for use as fastener
in engine assembly".

Fo

rmal propositions

UR1: The combination of the alternate product and the base product shall be unique.

WR1: The instance for the alternate product shall not be the same as the instance of the base product.

4.

Th
e
be

>

Nd
0

=

Nd
us
us

Nd
oc

NG
en
the

n

EX

3.2 assembly component_usage

e assembly component usage relates a constituent to its assemialgsdibly _component_u
ity is a subtype of thgroduct_definition_usageentity that should be used to establish a rels
fweermproduct_definitions within one of the following three product structures:

bill-of-material (BOM) structure;

TE 1 Ina BOM structur@roduct_definition entities represent nodes atekt_assembly usage occur
uantified_assembly component_usagentities represent links.

parts list structure;

TE 2 In a parts list structure,pgoduct_definition entity“fepresents the root node. Text_assemk
ge_occurrenceentities represent nodes at each intermediate level of the structusperifeed_high
ge_occurrenceentities represent links to higherzlevels of the structure.

promissory use structure.

Currenceentities represent links between the nodes.

TE 4 In order to allow for extensions to this entity in other parts of ISO 10303, the SUPERTYPE ¢
ity is only partially explicit-Af the subtypes defined in this part of ISO 10303 were a complete cat
SUPERTYPE clause’ef this entity could properly read:

UPERTYPE OF (guantified_assembly _component_usage ANDOR

DNEOF (next{assembly usage_occurrence,
specified_higher_usage_occurrence,
promissory_usage_occurrence))

sage
tionship

ence

TE 3 In a promissory use structupepduct_definition entities represent nodes, gordmissory usage -

lause of this
bgorization,

PRESS specification

*

ENTITY assembly_component_usage

S

UPERTYPE OF (ONEOF (next_assembly usage_occurrence,
specified_higher_usage_occurrence,
promissory_usage_occurrence))

SUBTYPE OF (product_definition_usage);
reference_designator : OPTIONAL identifier;
END_ENTITY;
(*
10 © ISO 2000 - All rights reserved
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Attribute definitions

SELF\product_definition_relationship.relating_product_definition: an assembly for which the related_-
product_definition is its constituent.

SELF\product_definition_relationship.related_product_definition: a constituent for which the relating_-
product_definition is its parent assembly.

retlerence_designatora distinctive code that serves to identify the usage of the related_product_definition
as|a component in the relating_product_definition in a diagram, list, chart, or on a_ physi¢al piece of
eguipment. The value of the attribute need not be specified.
NQTE 5 The reference_designator attribute can be made mandatory, or constrained to be unique,|or both, in an
anpotated EXPRESS schema that uses or specializes this entity.
4.8.3 assembly component _usage_substitute
Theassembly_component_usage_substitupecifies that one constituent can be used as a substitute for
anpther within the context of a given assembly.
NQTE 1 The assembly context is specified by the fact thatdsstimbly component_usageeferred to bl the
bage and substitute attributes reference thegeaodact_definition’in their inherited relating_product_definition
attfibute.
The instance of the substitute constituent doés not require the same spatial relationship| or the same
qupntity. A substitute constituent does not require equivalent form, fit, and function of the cornstituent for
whjich it is a substitute.
This entity defines one-way substitution only. Within a given context, if A is specified as a supstitute for
B, [B is not implied to be a substitute for A.
NQTE 2 Theassembly component_usage_substitubmtity may be used to eliminate the re-identificatipn of all
higher-level assemblies when a new version of a lower-level constituent is created.
EXPRESS specification
)
ENTITY assembly_component_usage_substitute;

ngme - label;

definition : OPTIONAL text;

base : assembly_component_usage;

stbsStidte —assembly—cempenent—usage:
UNIQUE

URL1: base,substitute;
WHERE

WRZ1: base.relating_product_definition :=:

substitute.relating_product_definition;

WR2: base :<>: substitute;
END_ENTITY;
¢
© ISO 2000 - All rights reserved 11
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Attribute definitions

name thelabel by which theassembly _component_usage_substituig known.

definition: thetext that characterizes thessembly _component_usage_substitutd he value of the

att

ribute need not be specified.

base anassembly_component_usader which the substitute may be used.

su

Fo

hstitute: anassembly _component_usagbat may be used for the base.

rmal propositions

UR

w
to

Th
su
for

EX

.8.4 assembly _component_usage_substitute with_ranking

1: The combination of the base and substitute attributes shall be unique.

R1: The relating_product_definition attribute of both the base and the Substitute attribute
fhe same assemligyoduct_definition.

R2: The base and substitute attributes shall not be the same instance.

e assembly_component_usage_substitute_with_rankings an assembly_component_usg
pstitute that specifies a relative preference valugdor the usage of a particular constituent ag
another among all substitutes within the context of a given assembly.

PRESS specification

*

EN
S
rg
rg

EN

(*

Atfribute definitions

TITY assembly _component_usage_substitute_with_ranking
UBTYPE OF (assembly_compenent_usage_substitute);
nking : INTEGER,;

nking_rationale : text;

D_ENTITY;

ranpking : aninteger that ranks the preference for use of the subasgémbly component_usagem
assembly” component_usage_substitute_with_rankirigstances with the same value for the base

all

attribute This value is an integer that only has meaning when comparing it with correspondir
asgémbly _component_usage_substitute_with_rankiegharing the same bassembly _compone

5 shall refer

ge_ -
5 a substitute

bng

g values for
nt_-

usage It is a relative ranking value, not an absolute ranking. A lower value indicates a higher preference
for the substitutassembly_component_usagand a higher value indicates a lower preference.

ranking_rationale: text that describes the rationale used for the ranking.

EXAMPLE Examples of rankingationale are cost and long lead time.

12
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4.3.5 make from_usage_option

The make_from_usage_options aproduct_definition_usagein which one product is the result of

ap

plying a process to another product.

EXAMPLE 1 Machining, pating, and bending are processes used to make another product.

NOTE 1 In situations in which a product is made from another product using a sequence of processes, the

inte

NQG
the

NG
rel
rel

Prd

=

EX
sh
the

prd
de

EX

ormediate productswill be related using tieke from usage optiorentity
e —_— R = | 7

TE 2 A product to be modified may be an assembly. Generallgstganbly component_usagdiffers fi
make_from_usage_optiornn that the constituents of an assembly are used in the assembly.without

TE 3 A product_definition may be the relating_product_definition of mamgake from usage of
htionships, and@roduct_definition may be the related_product_definition of manake-from_usage o
htionships. Further, there may be multipkke _from_usage_optiorinstances referencing the same re
duct_definition and related_product_definition paipmfduct_definitions.

AMPLE 2 Consider the case of a shaft that can be machined from €ither a casting or a forging.

hft, the forging, and the casting, are represented by separate instanagsadf definition. Two instanc
make_from_usage_optiorentity exist, one between the relating yproduct_definition shaft and the
duct_definition forging, the other between the relating_product_definition shaft and the relate
inition casting.

PRESS specification

)
EN
S
rg
rg
q
WHh
W

EN
(*

TITY make_from_usage_option

UBTYPE OF (product_definition_usage);

nking : INTEGER,;

nking_rationale : text;

Lantity : measure_with_unit;

HERE

R1: (NOT (NUMBER' IN TYREOF(quantity.value_component)))
OR (quantity.value_component > 0);

D_ENTITY;

Atlribute definitions

SE
the

SH

LF\product>definition_relationship.relating_product_definition: aproduct_definition made f
related.product_definition product.

LE\product_definition_relationship.related_product_definition: aproduct_definition from wh

th

om
any change.

tion
tion
ating_-

All three, the
es of
related -
_product_-

rom

ch

| P <l USEEPN PV S H 2l
rciatniy__ pJrouuct  _UTlrmmornT o Trauc.

ranking : an integer that ranks the preference for use of the related_product_definition ammig all
from_usage_optioninstances that have the same value for the inherited relating_product_definition
attribute. This value is an integer that only has meaning when comparing it with corresponding values for
make_from_usage_optios sharing the same relating_product_definition. It is a relative ranking value,
not an absolute ranking. A lower value indicates a higher preference for the related_product_definition, and
a higher value indicates a lower preference.

© ISO 2000 - All rights reserved
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ranking_rationale: text that describes the rationale used for the ranking.
EXAMPLE 3 Examples of rankingationale are cost and long lead time.

guantity : the amount of the relating_product_definition that can be made from the related_product_-
definition.

Formal propositions

WR1: If the quantity of the constituent is expressed numerically, its value shall be greater thjan zero.

4.3.6 make from_usage_ option_group

A make_from_usage_option_groups a collection omake_from_usage_optionnstances that defines
one possible combination @roduct_definitions that can be made from anether singleduct_-
definition.

NQTE 1 Themake from_usage_ option_groups used to indicate that several different products maylbe made
from a single product.

Tqgrepresent the single product constraint within a singlee_from”_usage_option_groupthe related_-
product_definition of all of the instances of theke_from_usage_optioa shall be the same.

=

EXAMPLE 1 Suppose a bar stock, representegrbgluct, definition D, can be cut twice so as to creatq three
prqduct_definitions, X, Y, and Z. Thanake from_usage_ option_grouprepresenting this situation would
aggregate thremake from_usage optios as showmin Table 1:

Table 1 - Example 1 make from_usage_option_group

id relating_product_- | related_product_- | quantity
definition definition

1 X D 1

2 Y D 1

3 Z D 1

NQTE 2 Itis.possible to use a product to make more than one combination of other products.

EXAMPLE 2 The same bar stopkoduct_definition D can be cut to produce twooduct_definitions X andlone
product_definition 1. In this case the corresponadingke_irom_usage_option_groupvould aggregate two
make_from_usage_optios as shown in Table 2:

14 © ISO 2000 - All rights reserved
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EXPRESS specification

ISO 10303-44:2000 (E)

Table 2 - Example 2 make from_usage_option_group

id relating_product_- | related_product_- quantity
definition definition

2 X D 2

1 T D 1

*

ENTITY make_from_usage_option_group;

nmembers : SET [2:?] OF make_from_usage_option;
WHERE

WR1: SIZEOF (QUERY (example <* members |

END_ENTITY;

(*

Atfribute definitions

example.related_product_definition
:=: members[1].related_product_definition)) = SIZEOF(members);

mambers a collection of at least twmake_from_usage_optioninstances whose relating_pro
definition instances may be made from the same-related_product_definition.

Formal propositions

w

related_product_definition attribute.

Thenext_assembly_usage_occurreneeanassembly _component_usagdbat specifies the relatio
befween a child constituent and its immediate parent assembly in a product structure.

NC

in
us

for[the constituent. Property information is not provided by any of the entities of this part of ISO 1

us

.B.7 next_assembly‘.usage occurrence

R1: All instances of members shall xefer to the same instarmedadict_definition in their respe

In assenibly. Each specific use of the same constituent may be represented by anotheextistissemk
ge_accurrencenstance for the purpose of assigning property information such as a position and

duct_-

Ctive

nship

TE 1 An instance afext_assembly usage occurrengepresents an individual occurrence of a comstituent

ly -
orientation
D303 but by
L. The

ng-the appropriate capabilities defined in 18@803-42[2], ISO 10303-43 [3], and ISO 10303-4

representation of a constituent occurrence in an assembly may be linked to mechanisms in ISO 10303-42 [2] and
ISO 10303-43 [3] by means opeoperty_definition entity defined in thproduct_property definition_schema

in

ISO 10303-41.

EXAMPLE The po#tion and orientation of a constituent with respect to its assembly would be computed using

at

ransformation defined in theepresentation_scheman ISO 10303-43 [3].

NOTE 2 An application algorithm can produce an indented parts list for a product by sequentially tracing through
a structure ohext_assembly usage_occurrendastances. A similar algorithm can be used to calculate the

©
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position and orientation of each occurrence of every constituent relative to its higher-level assemblies within a
BOM when used in conjunction with the property information constructs defined 1SO 10303-41, ISO 10303-42
[2], and I1SO 10303-43 [3].

NOTE 3 The number of constituents used in the assembly may be specified by composing a complex instance of
next_assembly usage_ occurren@ndquantified_assembly component_usagsee 4.3.11).

EXPRESS specification

*

ENTITY next_assembly usage occurrence
UBTYPE OF (assembly _component_usage);
END_ENTITY;

(*

wn

Atlribute definitions

SHLF\product_definition_relationship.relating_product_definition : an assembly for which the related_ -
product_definition is its immediate constituent.

=

SHLF\product_definition_relationship.related_product_definition;a censtituent for which the reldting_-
product_definition is its immediate parent assembly.

=

4.8.8 product_definition_occurrence_relationship

Theproduct_definition_occurrence_relationshipis, an association betweempaduct_definition and

anjassembly_component_usaga which theproduct_definition referenced by the occurrence agtribute
is @ specific instance of the constituprbduct ~definition referenced by the related_product_definition
attribute of the occurrence_usage in the assonbtjuct_definition referenced by the relating_proguct_-
definition attribute.

NQTE The identification of the specific instance of the constituent in the assembly can be defing¢d using the
reference_designator attribute of-#esembly _component_usagentity.

EXAMPLE - A product structure for a car is defined in whickitgrinstances gbproduct_definition are defjned
forthe chassis and thedvheel. Fassembly component_usagastances are then createdépresent thg four
wheeels of the chassis-in which the reference_designator has values of ‘left front’, ‘right front’, ‘left near’, ‘right
rear’. To represeft specific information about the right rear wheebdaict_definition of the wheel is crgated

to hich the information can be associated. To specify thagtritisict definition is representing the whegl that

is implied hy the instance assembly _component_usageith the reference_designator attribute value pf ‘right
rear’, theproduct_definition_occurence_relationshipis created to associate theduct_definition with [the
assembly _component_usage

*

ENTITY product_definition_occurrence_relationship;
name : label,
description  : OPTIONAL text;
occurrence : product_definition;
occurrence_usage : assembly _component_usage;
WHERE
WRZ1: occurrence_usage.relating_product_definition :<>:
occurrence;
WR2: occurrence_usage.related_product_definition :<>:
occurrence;

16 © ISO 2000 - All rights reserved
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WR3: occurrence.formation :=:
occurrence_usage.related_product_definition.formation;
END_ENTITY;

(*

Attribute definitions

name thelabel by which theproduct_definition_occurrence_relationshipis known.

de e of

the description need not be specified.

ocfurrence theproduct_definition that represents a specific instance of the product.

octurrence_usagetheassembly _component_usagdat represents a specific use.of the constituent in
anjassembly.

Formal propositions

WR1: The product_definition referenced by the occurrence  attribute shall not be the [assembly
product_definition in theassembly _component_usageferencedby the occurrence_usage atfribute.

WR2: The product_definition referenced by the occurrence attribute shall not be the constituent
product_definition in theassembly _component_usageferenced by the occurrence_usage atfribute.

WR3: The product_definition referenced by the eccurrence attribute andgtbduct_definition that
represents the constituent of Hesembly_component_usagshall be definitions of the sampeduct_-
definition_formation.

4.8.9 product_definition_usage

Theproduct_definition_usageis-aproduct_definition_relationship that specifies a directed assqaciation
befween twroduct_definitions in which the related_product_definition is used in the contgxt of the
hat the

the life cycle

han the
component and
production.

) [ A 3 Sup[ [ | ( . vdriver may
be identified as a resource to be used for the maintenance life cycle stage of a given product. In such a case, the
support resource relationship between the screwdriver and the product for which it is identified to be used for
maintenance activities may be specified.

EXPRESS specification

© ISO 2000 - All rights reserved 17
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*

ENTITY product_definition_usage
SUPERTYPE OF (ONEOF (make_from_usage_option,

assembly _component_usage))

SUBTYPE OF (product_definition_relationship);
UNIQUE

U

R1: SELF\product_definition_relationship.id,
SELF\product_definition_relationship.relating_product_definition,
SELF\product_definition_relationship.related_product_definition;

WHERE
WR1: acyclic_product_definition_relationship

(O -

EN
(*

[SELF\’product_definition_relationship.related_product_definition],
'PRODUCT_STRUCTURE_SCHEMA.PRODUCT_DEFINITION_USAGEY);
D_ENTITY;

Atfribute definitions

SH
to

LF\product_definition_relationship.id: an identifier for a usage ofg@oduct._definition. It is u
distinguish between two instancespobduct_definition_usageif the-pair of product_definiti

attributes are the same.

EX
for
toi
att

Fo

AMPLE 3 If four identical bolts are usedattach two plates, theremay be a need to identify one sp,
some purpose. It needs to be torqued to a greater degree than’the rest. The inherited id attriby
dentify this specific bolt's requirement, even though all fourdsotiuct_definition_usages will have the s
ibute pair oproduct_definitions.

rmal propositions

UR
a

—

w

pre
as

NC

1: The combination of the inherited id,-relating_product_definition, and related_product

tributes shall be unique.

R1: Eachproduct_definition_usageshall not relate the same relating_product_definition ing
pduct_definition to the related. product_definition or any of its descendants formed by thei
the relating_product_definition in a graptpadduct_definition_usages.

TE This rule uses the functianyclic_product_definition_relationship defined in thgproduct_definitio

schhemain ISO 10303-41-

4.3.10 promiSsory _usage_occurrence

Thepromissory_usage_occurrencé anassembly_component_usage which the related_prod
definition is in the assembly tree of the relating_product_definition regardless of the number of
leviels‘between them.

sed

ecific bolt
te then is used
ame

| definition

tance of
reference

.]_

uct_-
ntermediate

NOTE A promissory_usage_occurrencés used when the product structure is not completely defined. In such
a situation, it is still possible to relate an assembly to a constituent to capture the intent that the constituent will

be

used in that assembly.

EXPRESS specification

)

18
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ENTITY promissory_usage_occurrence
SUBTYPE OF (assembly_component_usage);
END_ENTITY;

(*
4.3.11 quantified_assembly component_usage
The quantified_assembly_component_usags anassembly _component_usagthat establishes the

relationship between an assembly and one of its constituents if there is a need to specify the quantity of the
Chiidconstittent used-mrtheassembty:

NQTE Generally, for production planning or material planning purposes, several occurrences afa constituent are
lumped together, and a quantity is specified to account for the several occurrences. A typical exar:ﬁple would be
thg specifying of an occurrence of a rivet used for joining aeroplane structures and dengting the number of such
rivets used on the entire aeroplane. If each of the occurrences of the rivets useds 1o be speonidikd - the

assembly usage_occurrencentity may be used. As many instances ofrttrd_assembly usage_occurfence

as|the number of occurrences of the rivets will exist in this case.

EXPRESS specification

ENTITY quantified_assembly component_usage

SUBTYPE OF (assembly_component_usage);

gbantity : measure_with_unit;

WHERE

WR1: (NOT (NUMBER' IN TYPEOF(quantity.value_component)))
OR (quantity.value_component > 0);

END_ENTITY;

Atfribute definitions

SHLF\product_definition_relationship.relating_product_definition: an assembly for which the refated_-
product_definition is its constituent, and the quantity of the constituent is specified.

=

SHLR\product_definition_relationship.related_product_definition: a constituent for which the relating_-
product_definition is its(parent assembly, and the quantity of the constituent is specified.

=

qupntity : a measutré-that defines how many or how much of the constituent is used in the agsembly.

Formal propositions

WR1.df\the quantity of the constituent is expressed numerically, its value shall be greater than zero.

4.3.12 specified_higher_usage occurrence

Thespecified_higher_usage_occurrenags anassembly_component_usagbat specifies the relationship
between a constituent and an assembly if the assembly is not the immediate parent for the constituent.

The relationship between the constituent and the assemblyspiettiied _higher_usage_occurrende

be specified is captured by the relationship of the inherited attributes relating_product_definition and
related_product_definition.
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The two attributes (upper_usage and next_usage) within the primary instance of trspeaifigd_-
higher_usage_occurrenceshall respectively specify aamssembly_component_usagand thenext_-
assembly_usage_occurrendbat together will provide the definition of the path from the constituent to
the assembly for which thepecified_higher_usage_occurrence being specified. To ensure that the
next_assembly_usage_occurrenesd thessembly _component_usagdegether constitute the entire path
desired for thespecified_higher_usage_occurrencet is required that the instance of the related_-
product_definition attribute of tressembly_component_usagentity be the same as the instance of the
relatlng product deflnltlon attribute of theext assembly usage occurrencentlty The related -

If
us
oC

Sp
en
oc
be

NC

comstituent within an assembly for which certain properties are to be associated or when the portion i

tha

Nd
en

EX

he assembly_component_usagesferenced by the attribute upper_usage-is’matxé_assemh
hge_occurrencet shall be aspecified_higher_usage_occurrenceT his specified_higher_usa
currence shall have its attributes upper_usage and next_usage defined as described in
payagraph to specify further the path of the pringgpacified_higher_usage_occurrencd his recur

ecification shall continue until the attribute upper_usage referenessembly_component_u
ity that is anext_assembly_usage_occurrencat this point, the primargpecified_higher_usa
currenceis fully specified both in terms of its constituents/assembly relationship and the
fween them.

TE 1 Thespecified_higher_usage_occurrende used.to define portions of parts lists that contain g
n one assembly structure.

TE 2 Annex E contains examples of thig,entity and figures that depict the relationships between it
ities of this schema.

PRESS specification

*

EN
S
u
n

TITY specified_higher~usage_occurrence
UBTYPE OF (assembly”component_usage);

UN
U
Wi
W
W

V\R.3: SEL F\product_definition_relationship.related_product_definition

bper_usage : assembly _component_usage;
bxt_usage : next-assembly usage occurrence;
IQUE

R1: upper_usage, next_usage;

HERE

R1: SELE"<>: upper_usage;

R2., SELF\product_definition_relationship.relating_product_definition
=:'upper_usage.relating_product_definition;

stance
The
same

ing

ly -

pe_-

the previous
Sive

sage

pDe_-

entire path

| specific
5 used in more

and the other

:=: next_usage.related_product_definition;

WRA4: (upper_usage.related_product_definition :=:

next_usage.relating_product_definition) OR

(SIZEOF (QUERY (pdr <* USEDIN

(upper_usage.related_product_definition,
'PRODUCT_DEFINITION_SCHEMA.PRODUCT_DEFINITION_RELATIONSHIP.' +
'RELATED_PRODUCT_DEFINITION) |

pdr.relating_product_definition :=:

next_usage.relating_product_definition)) = 1

WR5: SIZEOF ([PRODUCT_STRUCTU RE_SCH EMA.NEXT_ASSEMBLY_USAGE_OCCURRENCE/,

20
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'PRODUCT_STRUCTURE_SCHEMA.SPECIFIED_HIGHER_USAGE_OCCURRENCE']
* TYPEOF(upper_usage)) = 1;
D_ENTITY;

ribute definitions

SELF\product_definition_relationship.relating_product_definition: the inherited attribute for the
assembly product definition of tispecified _higher_usage_occurrence

SH

copstituent product definition of tlepecified_higher_usage_occurrence

upper_usageanassembly _component_usagdbhat is the same instance of the attributerelating_p
definition as thisspecified_higher_usage_occurrencand the same instance ofcthe attribute r
product_definition as the relating_product_definition ofiire_assembly _usage. occurrenceferer

by
ne
pr
de
the
Nd

Fo

LR\product_definition_relationship.related_product_definition: the inherited attribute-\fo

the attribute next_usage.
Kt _usage a next_assembly usage_occurrendbat is the same instance of the attribute r

[inition referenced by the attribute relating_product_definition as the product definition ref
attribute related_product_definition of the attribute upper_usage.

TE 3 See Figure E.7 for diagrams illustrating instances ‘of these two attributes.

rmal propositions

UR

W
up

w
ocC
as

w
oc
the

w

21: The combination of the upper_usage-and next_usage attributes shall be unique.

R1: The instance o$pecified_higher’ usage_occurrencshall not be the same as the inst
per_usage.

R2: The relating_product definition attribute (i.e., assembly) of gpecified_higher_usa
currenceshall reference the same instangarotiuct_definition as the relating_product_definitio
sembly) for the upper-usage.

R3: The related product_definition attribute (i.e., constituent) of sihecified_higher_usa
currenceshalkreference the same instancprotiuct_definition as the related_product_definit
next_usage.

R4 The related_product_definition (i.e., constituent) for the upper_usage shall reference,

to,

r the

roduct_-
elated -
ced

clated -

pduct_definition as thispecified_higher_usage_occurrencand the same instance of the product

erenced by

ance of

je_-
n(i.e.,

ge_-
on for

br be related

next_usage.

for the

WR5: The type of the upper_usage attribute shall be eitagt assembly usage_occurrencer
specified_higher_usage_occurrence

*

END_SCHEMA,; -- product_structure

(*
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5

Product concept

The following EXPRESS declaration begins pineduct_concept_schemand identifies the necessary
external references.

EXP

DL C +Es 42
NLOY SYTLUITNILAliuvIt

*

S
R

R
(*

NC

NC

Nd
oth

5.

Th
a |
idg
pr
be
co

EX
en
au

HEMA product_concept_schema;

EFERENCE FROM support_resource_schema
text, label, identifier);

EFERENCE FROM application_context_schema
product_concept_context);

TE 1 The schemas referenced above are specified in the following(part td386:
support_resource_schema ISO 10303-41
application_context_schema 1ISO/10303-41

TE 2 See annex D for a graphical presentation of this schema using the EXPRESS-G notation

TE 3 A listing of the complete EXPRESS schema specified in this part of ISO 10303, without ¢
er explanatory text, is available from the Internet - see annex C.

1 Introduction

e subject of thproduct_coneept_schemas the idea of a product as defined by customer ng
product concept. A produet’' concept may exist before a product has been defined. A pro
ntifies a collection of-independent product features or capabilities. A product concept ma
pduct features identified specifically for it. Conditions among those features for a particular
specified to manage dependencies and define the valid product variations for a partio
ncept.

jine; the other is a high power engine. Air conditioning may also be identified as a product featurg
omobile. A condition could be specified that if the air conditioning is present, the high powe

ne

bmments or

peds, i.e.,
duct concept
ly also have
roduct may
ular product

AMPLE“An’ automobile may have two types of engines identified as product features. One is & low power

for the same
r engine is

Cessary

5.2 Fundamental concepts and assumptions

Th

e following concepts and assumptions apply.

— A product concept identifies a deliverable product defined by a producer to satisfy a customer. A

22

product concept is often used to identify a selection of product features or capabilities.
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A product concept may have several configuration items identified for it.

A product concept may exist without a product or product version.

— A product concept may have product features identified for it defined by a producer to satisfy a

customer viewpoint.

— A set of rules for required interdependent combinations of a product feature may be specified.

N
ref

5.

5.

A

product_concept_features.

EX
NQG
an
bet

Nd
en

EX

TE Examples and diagrams of the manner in which the entities of this part of ISO 10303 ma
resent the combinations of product features are included in annex E.

B Product concept entity definitions

3.1 concept_feature operator

concept_feature_operatordefines an operation that is used to constrain the relationship bg

AMPLE "AND", "NOT", and "OR" areconcept_feature operatofiames.
TE 1 The meaning of the operation and the list of allowed values for the name attribute can be sp4
hotated EXPRESS schema that uses or specializes thisentity or in an agreement of common
ween the partners sharing this information.

TE 2 Annex E contains examples of this entity.and figures that depict the relationships between it
ities of this schema.

PRESS specification

*

EN
n
d

EN

(*

Atfribute definitions

TITY concept_feature_operater;
hme . label;

bscription : OPTIONAL text;
D_ENTITY;

na

NC

me thelabel by which theconcept_feature_operatoris known.

TE 3 The name designates the operation.

y be used to

tween two

cified in each
understanding

and the other

description: thetext that characterizes tkencept_feature_operator The value of the attribute need not

be

specified.

5.3.2 concept_feature_relationship

A concept_feature_relationshipis an association between tmduct_concept_features.

© ISO 2000 - All rights reserved
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NOTE The meaning of the association can be specified in each annotated EXPRESS schema that uses or
specializes this entity or in an agreement of common understanding between the partners sharing this information.

EXPRESS specification

*

ENTITY concept_feature_relationship;

name - label;

description : OPTIONAL text;

relating_product_concept_feature : product_concept_feature;
rglated_product_concepi_teature : product_concept_feature,
END_ENTITY;

Atlribute definitions

name thelabel by which theproduct_concept_feature_relationshipis known.

depcription: thetext that characterizes th@oduct_concept_feature_relationship The value of the
attribute need not be specified.

relpting_product_concept_feature one of thgoroduct_concept_features that is a part of the assogiation.

related_product_concept_featurethe otheproduct_concept featurethat is a part of the assodation.
If gne element of the relationship is dependent upon theother, this attribute shall be the degendent one.

5.B.3 concept_feature_relationship_with_condition

A |concept_feature_relationship_with_caondition is a concept_feature_relationship in which a
conditional operator characterizes the relationship between the related_product_concept_feature and the
relating_product_concept_feature.

NQTE 1 When specified as the condition faoaditional_concept_feature aconcept_feature_relatimship_-
W'l'r_condition defines a constraint for the use opmduct_concept_feature Complex conditions can be
comstructed for product_concept_featureby using theoncept_feature_relatimship_with_conditionto relate
conditional_concept_featurs to each other.

NQTE 2 Annex E eontains examples of this entity and figures that depict the relationships between itfand the other
entities of this sChema.

EXPRESS:Specification

)

ENHF-concept—feature—relationship—with—conditien
SUBTYPE OF (concept_feature_relationship);
conditional_operator : concept_feature_operator;

END_ENTITY;

(*

Attribute definitions
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conditional_operator: the concept_feature_operatorused in the relationship between the relating_-
product_concept_feature and the related_product_concept_feature.

EXAMPLE A condtion of negation is specified by usingaencept_feature operatowith a name of "NOT" and

aproduct_concept_feature_relatimship_with_conditionin which the related_concept_feature and therelating_-
concept_feature reference the same instanpeodfict_concept_feature

5.3.4 conditional _concept_feature

A ¢onditional_concept_features aproduct_concept_featurethat is the combination of twwrodugpt_-
copcept_features constrained by an operator.

NQTE 1 Complex combinations pfoduct_concept_features may be constructed usingnditional_concept -
fedtures as operands ofancept_feature_relatimship_with_condition.

NQTE 2 Annex E contains examples of this entity and figures that depict the relationships between itfand the other
entities of this schema.

EXPRESS specification

*

ENTITY conditional_concept_feature

SUBTYPE OF (product_concept_feature);

condition : concept_feature_relationship_with_condition;
END_ENTITY;

(*

Atlribute definitions

condition: the concept_feature_relationship_with_conditionthat establishes the condition for the
conditional_concept_feature

5.8.5 product_concept

A product_conceptis atype of product as specified in 3.3.4 of ISO 10303-41 that is defined by a
producer to satisfy péotential or actual customer requirements.

=

NQTE 1 Aproduct_eonceptwill often correspond to the highest level item(s) manufactured by an organization

for[a customer it may be characterized by a set of product features identified by the customers or|derived from
customers“needs. The definition of product concepts is often driven by market and customer reqyirements and
forpcasting.

4 a a q g L-
conceptinstances. If another organization manufactures engines for cars, the engines will be represented as
product_conceps in that organization.

EXPRESS specification

*

ENTITY product_concept;
id : identifier;
name : label;
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description : OPTIONAL text;

m

arket_context : product_concept_context;

UNIQUE

U
EN

(*
Att

R1:id;
D_ENTITY;

ribute definitions

id:

theidentifier that distinguishes thgroduct_concept

EX

nal

de
sp

Nd
co

mg

NC

compatible with product_concept as specified in ISO 10303:1994, the name of the market_conte

un
Nd

us
thi

Fo

AMPLE 2 The id could be a sales model number.

me thelabel by which theproduct_conceptis known.

scription: the text that characterizes throduct_concept The value of the-attribute need
ecified.

hcept

rket_context the frame of reference in which thepduct_conceptis defined.

TE 3 The frame of reference for theduct_conceptis nat.restricted to a market context. To be u
Changed.
TE 4 The value of the market_context attribute¢an be constrained in each annotated EXPRES

bS or specializes this entity data type or in apn.agreement of common understanding between the p
5 information.

rmal propositions

UR

5.

1: The value of the id attribute shall be unique.

3.6 product_concept feature

A

the products ef‘one or mopeoduct_conceps.

EXAMPLE"Luxury equipment" is a characteristic that distinguishes between a standard, low-price ¢

cl

roduct_concept featureidentifies a characteristic intended to be used to distinguish variatid

S can

not be

TE 2 This attribute can be used to convey the purpose, functionality, andSelected featurgsddughe

pwardly
t attribute is

S schema that
artners sharing

ns among

ar and a top-

NOTE The categorization pfoduct_concept_features is accomplished through the mechanisms defined in ISO
10303-41 for collecting product data into groups. The name of the group indicates the category of the collected
items.

EXPRESS specification

*

ENTITY product_concept_feature;
id : identifier;

26
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name . label;
description : OPTIONAL text;

EN
(*

D_ENTITY;

Attribute definitions

id:

name-thelabel h\]/ which fhgprnrh 1ct_caoncent featureis known

theidentifier that distinguishes thgroduct_concept_feature

depcription: thetext that characterizes tipeoduct_concept_feature The value of the attribttehe

be

5.8.7 product_concept_feature_association
Theproduct_concept_feature_associationelates groduct_concept_feafureto aproduct_concs

copfiguration_item.

NC

specializes this entity or in an agreement of common understanding between the partners sharing th

EX

specified.

product_concept_feature as it is related to groduct_concept may-define the content

TE The meaning of the association can be specified in eaChateth& XPRESS schema that

PRESS specification

Atfribute definitions

TITY product_concept_feature_association;
hme : label;

bscription : OPTIONAL text;

bncept  : product_concept;

ature : product_concept_feature;
D_ENTITY;

nal

de

attribute need-not be specified.

(610

e thelabel by which-theproduct_concept_feature_associatiors known.

scription: thetext that characterizes thgroduct_concept_feature_associatianThe value o}

ncept:theproduct_conceptthat is being associated.

ed not

b pt
of a

lises or
s information.

the

fe; trra- thoanradiint aaneanant faatirathat 1c haina nconnintnd

e TN PToUUC T CUTTC T P TCTtUTr ot 1o~ Oy Ao S U TIatT Oy

5.3.8 product_concept_relationship

A product_concept_relationshipis an association between twmduct_conceps.

NOTE The meaning of the association can be specified in eachtaa@thdEXPRESS schema that uses or
specializes this entity or in an agreement of common understanding between the partners sharing this information.

© ISO 2000 - All rights reserved
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EXPRESS specification

*

ENTITY product_concept_relationship;
name - label;
description : OPTIONAL text;
relating_product_concept : product_concept;
related_product_concept : product_concept;
END_ENTITY;

(*

Atllribute definitions

nal

de
no|

rel

rel
the

*
EN
(*

Th
ne

EX

me thelabel by which theproduct_concept_relationshipis known.

scription: thetext that characterizes tpeoduct_concept_relationship The valueef-the attributg
| be specified.

Ating_product_concept one of theproduct_conceps that is a part of-the association.

ated_product_concept the otheproduct_conceptthat is a part of'the association. If one elg
relationship is dependent upon the other, this attribute shall be the dependent one.

D_SCHEMA, -- product_concept_schema

Configuration management

e following EXPRESS declaration hegins toafiguration_management_schemand identifieg
cessary references.

PRESS specification

*

S
R

R

HEMA configuration_management_schema;

EFERENCE FRGM product_definition_schema
product_definition,
product_definition_formation,

product. definition_effectivity);

EFERENCE FROM product_structure_schema
product_definition_usage);

e need

ment of

5 the

R

EFERENCE FROM product_concept_schema

(product_concept,

R

product_concept_feature_association);

EFERENCE FROM basic_attribute_schema

(get_description_value,

R

get_name_value);

EFERENCE FROM support_resource_schema

(text, label, identifier, bag_to_set);

28
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6.l Introduction

The subject of theonfiguration_management_schemés the identification of items, the compos

wh

to pustomers of the organization that does the configuration management. If the item being
product, the schema facilitates the establishment of the association of appropriate versions
to theconfiguration_item.

Th
a

(%2}

Th
co

Th

TE 1 The schemas referenced above are specified in the following partsid¥368
product_definition_schema ISO 10303-41

product_property representation_schema ISO 10303-41
product_structure_schema clause 4 of this part of ISO 10303
product_concept_schema clause 5 of this part of ISO 10303
basic_attribute_schema ISO 10303-41
support_resource_schema ISO 10303-41

TE 2 See annex D for a graphical presentation of this schema using the EXRRESS-G notation

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

ich is to be managed. The item to be managed is specifieasguration_item. It is usually vig

is schema also provides the capabilityto record the associations established to enable the
sociations.

e functionality of configuration management is achieved using the ematdguration_itg
hfiguration_design andgonfiguration_effectivity.

e configuration mairagement schema of this part of ISO 10303 covers the followingjtiespa

the identification of theonfiguration_items and the respectipeoduct_conceps of which they 1
a constituent.

the \identification of aproduct_definition or product_definition_formation that realizes
configuration_item.

(E)

TE 3 A listing of the complete EXPRESS schema specified in this partof1SO 10303, without comments or

tion of

ible
managed is a
bf the product

[racking of the

m,

O

orm

the

Th

the association of the appropriate versions of a product to lmalafiguration_item. This association

is referred to asonfiguration_effectivity.

ree of the ways to appbonfiguration_effectivity are:

— serial_numbered_effectivity where theconfiguration_effectivity is based on serial numbered
instances of manufactured products;

©

ISO 2000 - All rights reserved
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— dated_effectivity, where theonfiguration_effectivity is based on dates when instances of the product
are manufactured;

— lot_effectivity, where theconfiguration_effectivity is based on instances of lots of products
manufactured.

NOTE The definitions oferial_numbered_effectivity, dated_effectivity, andlot_effectivity are given in the
effectivity_schemain ISO 10303-41.

6.2 Fundamental concepts and assumptions
The following concepts and assumptions apply.

—| Configuration management may be applied to products and parts of preducts to be [designed or
manufactured;

—| An organization determines which products are to be under its gonfiguration managenjent control.
These products become the configuration items of the organization. These are usually] higher-level
functional elements that act as the focal points for managing the effectivity of lower-level constituents;

—| A product concept may identify a customer view of a product based on a static set of cpnfiguration
items or may be configurable based on customer selected options that are defined for it

6.8 Configuration management type definition: configuration_design_itgm

The configuration_design_itemtype represents-the design that is a candidate for use in marjufacturing
actual units associated witlrcanfiguration .item.

EXPRESS specification

*

TY|PE configuration_design_itém'= SELECT
(product_definition,
broduct_definition_formation);
END_TYPE;

(*
6.4 Configuration management entity definitions

6.4.1 seonfigurable_item

A configurabte—ttemisaconfiguration—itentthatischaracterizecby-asepofduct concept—features

that have been identified for use ip@duct_concept Product_conceps specified by theroduct_-
concept_feature_associationshall be the same as or related to the one referenced by the inherited item_-
concept attribute.

EXAMPLE A customer order for a car specifies the model of car ordered and &g fasatures of the car, such

as colour "red", trim "leather grey", "sun roof", and "aluminium rims". The car that is ordered can be represented
by aconfigurable_item. The model of car can be represented bytbduct conceptthat plays the role item_-
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concept for the ordered car. Each of the features of the ordered car can be represemteduioy @oncept_-
feature.

EXPRESS specification

*

ENTITY configurable_item

SUBTYPE OF (configuration_item);

item_concept_feature : SET[1:?] OF product_concept_feature_association;
END_ENTITY;

(*

Atlribute definitions

ite
co

6.
Th
ite
prq
ele

NC

hfigurable_item

/.2 configuration_design

e configuration_designrelates a configuration item and a product design intended to implg
m. Thus, aconfiguration_design entity represents the association afaafiguration_item wit
pduct_definition or product_definition_formation to specify.that the corresponding desig
ment of a solution for a giveonfiguration_item.

TE 1 Organizations may establish this association.before any actual units are planned and bef

of the design have been established.

EX

PRESS specification

*

W

EN
(*

TITY configuration_design;
bnfiguration : configuration_item;

bsign : configuration_design “item;

RIVE

hme : label := get_name) value (SELF);

pScription  : text := get_description_value (SELF);

IQUE

R1: configuration, désign;

HERE

R1: SIZEOF (USEDIN (SELF, 'BASIC_ATTRIBUTE_SCHEMA.' +

‘NAME_ATTRIBUTE.NAMED_ITEMY)) <= 1,
R2: SIZEOR(USEDIN (SELF, 'BASIC_ATTRIBUTE_SCHEMA.' +
'DESCRIPTION_ATTRIBUTE.DESCRIBED_ITEM)) <= 1;
D_ENTITY;

m_concept_feature the product_concept_feature_associationinstances associated with the

bment that
h a
n is an

bre any details

Attribute definitions

configuration: aconfiguration_item that specifies that th@roduct_definition or product_definition_-
formation is a candidate to be treated as a single unit in the configuration management process.

design aproduct_definition or product_definition_formation representing a design that is a candidate

to

be treated as a single unit in the configuration management process.
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name thelabel by which theconfiguration_designis known.

NOTE 2 This attribute is an upwardly compatible additiondofiguration_designas specified in 1ISO 10303-
44:1994.

description: thetext that characterizes tlvenfiguration_design The value of the attribute need not be
specified.

NOTE 3 This attribute is an upwardly compatible additiondofiguration designas specified in ISO 10303-
4411994.

Formal propositions

URZ1: The combination of the configuration attribute and the design attribute shall'be unique}
WR1: Eachconfiguration_designshall be the named_item in at most oame_ attribute.

NQTE 4 Thename_attribute data type is defined in thmsic_attribute_schemtan 1SO 10303-41.
WR2: Eachconfiguration_designshall be the described_item infat most description_attribute
NQTE 5 Thedescription_attribute data type is defined in thmsic “attribute_schemain 1SO 10303-41.

NQTE 6 A template for constraining the population of the entity data types definedhastbeattribute_schgé¢ma
is dlescribed in annex E of ISO 10303-41.

6.4.3 configuration_effectivity

A configuration_effectivity is the identification of a valid use of a particyi@oduct_definition in fthe

context of its participation, as the related_product_definitiorpinduct_definition_usageas an element
of p solution for a giveronfiguration_item. The solution for @onfiguration_item is specified by the
copfiguration_designgiven in-the configuration attribute.

EXAMPLE A fuel injection pump in a 200 HP engine is effective for aagerdate range in a particular|truck.
This information is captured prior to any production plans existing for the 200 HP engicerifiguration_-
effectivity entity.

NQTE Theproduct_definition_effectivity data type is a subtype of tefectivity data type. Other subtypes of
effectivity are/defined in theffectivity_schemain 1SO 10303-41. An instance of thistiép may also be an
ingtance-ef-either serial_numbered_effectivity adated_effectivity, or alot_effectivity.

A sreduct_definition_usagel , 4 -
effectivity orlot_effectivity, the product that provides the context for the serial number or the lot number
is specified by theonfiguration_design

EXPRESS specification

*

ENTITY configuration_effectivity
SUBTYPE OF (product_definition_effectivity);

32 © ISO 2000 - All rights reserved


https://standardsiso.com/api/?name=9bf68612d6f9a8dd163a8ff14c14686a

ISO 10303-44:2000 (E)

configuration : configuration_design;
UNIQUE

U

R1: configuration,
usage,
id;

WHERE
WR1: 'PRODUCT_STRUCTURE_SCHEMA.PRODUCT_DEFINITION_USAGE' IN

TYPEOF (SELF\product_definition_effectivity.usage);

END_ENTITY;

(*

Atlribute definitions

(610

Fo

hfiguration: a configuration_designfor which theconfiguration_effectivity applies.

rmal propositions

UR
un

w

Inf

21: The combination of the configuration attribute, the usage attribute, and the id attriby
que.

R1: The usage shall bepgoduct_definition_usage

prmal propositions

IP
sh

Nd
po

Nd
or

NG
de

#.4 configuration_item

hll be the same instanceprbduct_definition as théZone referenced by the design attribu
hfiguration_design or it shall be related to that instance in a treassembly _component_u
tances.

configuration_item is the identification of an idea of a product or any of the discrete por
pduct, that is designated for eonfiguration management and treated as a single unit in the
lnagement process.

TE 1 Aconfiguration. item may be a variation of product_concept an entirgoroduct_concept or s
tion thereof.

TE 2 Aconfiguration_item can be established prior to the existence of a correspopiidgct_definit
product_defifition_formation .

inition_formation is established usinga@nfiguration_design

TE 3\Fhe association betweeranfiguration_item and a correspondingroduct_definition or produgt_-

te shall be

| - The relating_product_definition of tipeoduct_definition_usagereferenced by the usage aftribute

e of the
sage

fions of a
configuration

pme

EXPRESS specification

*

ENTITY configuration_item;

id . identifier;

name . label;

description : OPTIONAL text;
item_concept . product_concept;
purpose : OPTIONAL label;

© ISO 2000 - All rights reserved
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EN
(*

Att

D_ENTITY;

ribute definitions

id:

theidentifier that distinguishes theonfiguration_item.

name thelabel by which theconfiguration_item is known.

de
sp

Nd
ite

pu
no|

NG
sp

EX

.5 configuration_item_relationship

Scription: thetext that characterizes tlednfiguration_item. The value of the attribute need
ecified.

TE 4 The description may identify the specification and function afah&guration_item.

m_concept aproduct_conceptassociated with theonfiguration_item.

| be specified.

configuration_item_relationship is an association between taonfiguration_items.

TE The meaning of the association can be specified in eachateth& XPRESS schema that
bcializes this entity or in an agreement of common understanding between the partners sharing th

PRESS specification

Atfribute definitions

TITY configuration_item_relationship;

hme - label;

bscription - OPTIONAL 'text;
lating_configuration_item : configuration_item;
lated_configuration_item _‘configuration_item;
D_ENTITY;

na

de
ne

me thelabelby which theconfiguration_item_relationship is known.

Scription: thetext that characterizes tloenfiguration_item_relationship. The value of the attr
ed-not be specified.

not be

[pose a descriptive label providing a reason to create the item_concept. The value of the aftribute need

lises or
s information.

ibute

relating_configuration_item: one of theconfiguration_items that is a part of the association.

related_configuration_itent the otherconfiguration_item that is a part of the association. If one element
of the relationship is dependent upon the other, this attribute shall be the dependent one.

*

END_SCHEMA,; -- configuration_management_schema

(*

34
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Annex A
(normative)

Short namesof entities

Talde A.1 provides the short names of entities specified in this part of ISO 10303. Rquirements on the
use oftheshart namesare found inthe mplementation methodsincluded inlSO 10303.

NQTE The EXPRESSentity names are available from Internet:
<http://www.mel.nist.gov/div826kubject/apde/snr/>.
Table A.1 - Short namesof entities
Entity names Short names

glternate product_relationship ALPRRL
assembly component usage ASCMUS
assenbly camponent usage sibstitute ACUS
assenbly camponent usage sibstitute with ranking ACUSWR
goncept feature operator CNFTOP
goncept feature relationship CNFTRL
goncept feature relationship with caendition CFRWC
gonditional concept feature CNCNFT
gonfigurable item CNFO
gonfiguration design CNFDSG
gonfiguration_effedivity CNFEFF
gonfiguration_item CNFITM
gonfigur ation “item relationship CNITRL
makeifrom usage @tion MFUO
make from usage g@tion group MFUOG
next assembly usage ocadrrence NAUO
product concept PRDCNC
product concept feature PRONFT
product concept feature association PCFA
product_cancept_rektionship PRONRL
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Table A.1 - Short namesof entities (concluded)

Entity names Short names |
product definition ocaurrence rehtionship PRDFOR
product_definition_usage PRDFUS
promissory usage ocdarrence PRUSOC
quantified assenbly camponent usage QACU
gpecified higher usage ocairrence SHUQ
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Annex B
(normative)

I nformati on object registration

B.1 Document identificati on

T relaf | relaactifs ' £ H 4 ' P PP ey +la doientaclat £
|JI UVIUTTUI Ul'icr'l IUIHUUUD TUTTLITTCALiuImTurarr mnurtricaciort LJJJC\.,L nmrat L+JCI ID_yDl.U 'L, tIT LIJJU\.,L ITUCTLI |er
{ iso standard 10303 jart(44) version(3) }

is gsggred to this part of ISO 10303.The meaning of this value is defined in ISO/IEC 88241, andl is
degaibed in ISO 10303-1.

B2 Shema identification

BJ2.1 product_structure_sdiema identificati on

Tq provide for unambiguous idertification of the product_str ugture_schema in an open informat|on
system, the dyject idertifier

{ iso standard 10303 art(44) version(3) object(1) product-stucture-schema(l) }

is assgnedtotheproduct_str ucture_schema schema (seeclause 4). The meaning of thisvalueis defiped
in |[SO/IEC 8824-1andis desaibedin ISO 10303-1.

BJ2.2 product_concept_stema identification

Tgprovidefor unambiguousidentificationof theproduct_concept_schemain an gpen irformation systém,
the doject idertifier

{ iso standard. 10303 p@rt(44) version(2) object(1) product-cmncept-sdema(2) }

is ¢ssgnedto theproduct_cancept_schema schema (seeclause 5). The meaning ofthis value is defiped
in |[SO/IEC 8824-1andis desaibed in ISO 10303-1.

B.J2.3 «@nfiguration_managemeit_schema identification

{ iso standard 10303 jart(44) version(3) object(1)
configuration-managemert-schama(3) }

is assgnedto theconfigur ation_management_schema schema (seeclause 6). The meaning ofthis value
is defined in ISO/IEC 8824-1andis desaibed in ISO 10303-1.
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Annex C

(informative)

Computer-interpretable listing

Thisannexrefererces a Igting oftheEXPRESS ertity namesand correspondingshart namesas specified
inthis mrt of ISO 10303. lialso references alisting of each EXPRESS shema specmed In this part of

Ift
Se

Nd
inf

arpretable form and can be found at thefollowmg URLs

Cretariat directly at: scAsec@cme.nist.gov.

Short names: <http://www.mel.nist.gov/div826/sulpect/apde/snr/>
EXPRESS <http://www.mel.nist.gov/step/parts/part044e2/is/>

hereis difficulty accesang these sites contact 1SO Central Secretariat or cortactihe ISOTC 184/$C4

TE The information provided in computr-interpretable form at he aeve URLsis informative. The
brmation that is contained in the body of this part of ISO 10303 § normative.
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Annex D
(informative)

EXPRESS-G diagrams

Figures D.1 to D.3 correspondto the EXPRESS listing given in clauses 4to 6. The diagrams use the

EXPRESS-G graphical natation for theEXPRESS language. EXPRESS-G isddfined inannexD of 1SO
10303-11
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Figure D.1 - product_structure _sdema
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Figure D.2 - product_concept_sdiema
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42
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Annex E
(informative)

Examples

1 Product structure

(E)

products areasmbledfrom otherasmbhes and componens A prodJct structurereport prowdesda hils

NC

In

usp of this part of ISO 10303 ¢ generate these reports is outlined. The focus of the examplesis on
oduct_structure_schema.

=

p
E.

In fthis section, a hypothetical mechanical assembly product.called the "part 44 example product'
degcribed, both in diagrams and in wads. This assembly formsthebasis for explaining differenttype
duct structurereports, e.g., BOM and parts list, in the pext section. This product is modelled using the
vayious entities defined earlier in this part of ISO 10303:See Figure E.2 for the 3D drawing of the "

rd

44

The

co
of
int
of

ut what subassemblies and componerts are used.

TE Seedefinitions in clause 3.

1.1 Example of a medanical assembly poduct

example product”, and Figure E.2 for a diagrammatic represertation of the proaduct structure.

stituents: alarge metal plate forming the-bas for attaching two identical L-bracket asemblies. E
hetwo L -bracket assemblies isboltedto the base using threenuts and bolts and using threeholes dril
ptheplate. TheL-bracketsthemsdveshaveaholedrill ed in themto support arod asembly thatconsi
A threadedrod and ruts attachedat each erd of therod. The ruts used onthethreadedrod and inthe

as
COl

E,

Pr
co
ori

brEknet aseEmbly are of thesame size. This product design has a structure consisting of anumbe

ponerts.

1.2 Examplesof product structure reports

of

detail include:
degee ofdecomposition;
a) single-levd: a single assembly and its immediate constituent sub-assemblies or components;

b) multi-level: one or more assemblies in which at least one subassembly is further decomposed;

© 1SO 2000 - All rights reserved

his annex, examplesof three dif erenttypesof product structure reports are previded.In addition, the
the

is

50f

art

"part 44 example product” represents.a_simple mechanical assembly consisting of three mgjor
&h

e
sts
L-
of

bli es, some of which-also contain asgmblies,i.e., sub-asanblies, aswel asanumber of individual

pduct structure reports can decompose an assembly to many levels of details. The levels of detail ¢an
erthe’degee ofdecomposition, the quantities ofsubassemblies and componeris used, theposition and
pritation of thesubasseemblies and componerts, andtheproducts usedto make aherproducts. The leyels
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GJ'.A./O 9
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Figure E.1 - Part 44 ample product
—1| type of decomposition;
a) extended dBnition: the products usedtpo.make one omore componerts are idertified;

b) exploded dénition: for a given leyel ofdecomposition, each kind of subassembly and comporjent
is described; multiple usesof the same kind ofsubassembly or componentare notdescribed;

c) flattened: onasembly described interms of its componeris; no subassmblies are described,;

d) numeric: for a given level of dmmposition, each subaseembly and componentis described gnly
once with its quartity or amount;

e) exploded«@currerce: for a given level ofdecomposition, eve'y subassembly and componertis
described;even if it is identical with anather subassembly or component;

f)dabelled acurrerce: an exploded @currerce decomposition in which each subassembly and
component is label ed; Tn

g) positioned: @ch constituentis associated wih its position and aientation relative to thecoordinate
system of itsimmediate asembly;

h) exploded hybrid: for a given level of d=mposition, each subassembly and componentis described,;
subassemblies orcomponeris may be describedby an exploded déinition oran exploded @currerce.
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— styleof decomposition: each level of decomposition may be indented with respect tothepreviouslevel.

Examplesof typical reports havingamixture ofthe characteristics erumerated aboveare nowpreserted
usng the "part 44 example product”.

E.1.2.1 Example: A numeric, multi-level, indented product structure report

Each assembly, subasseembly, andcomponentis placed on anew line. A numeric value,indicating thecount

Or Alrioul It \Jf thc L.uihstituci't, |||ay bc |JI mrt Thc II‘D‘t;IIU Uf thc :CVC:D;D ;I Idl\ﬁcd b_y ;I Idci‘lﬁl
Canstituents at he same level have the same indentation. This report shows that the "part 44 exam
duct” has two L-bracket assembly units andthat each unit contains threenut-bolt assemblies. T he

rd

asgembly cortains two ruts and arod.

Part 44 example product

Rod assembly

L-bracket

L-bracket

Nut Rod

Abbreviations

Nut Bolt Nut Bolt LBA L-bracket

assembly
NBA Nut-bolt
assembly

FigureE.2 - Part 44 eample product: graphical product structure

Part 44 meplp Product

n

plé
rod

Plate
L-bracket asembly (2)
L-bracket
Nut-bolt assambly (3)
Nut
Bolt
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Rod asembly
Rod
Nut (2)

E.1.2.2 Eample: A labelled occurrence, nulti-level, indented product
structure report

In thisreport, the structure is decomposed to the lowest level of the product structure. A label is assgned

to
su
be

as:

Part 44 Example Product
Plate-1: Plate
L-bracket-asembly-1: L-bracket asembly
L-bracket-1-1: L-bracket
Nut-bolt-assembly-1-1: Nut-bolt assmbly
Nut-1-1: Nut
Bolt-1-1: Bolt
Nut-bolt-assembly-1-2: Nut-bolt assembly
Nut-1-2 Nut
Bolt-1-2: Bolt
Nut-bolt-assembly-1-3: Nut-bolt assembly
Nut-1-3 Nut
Bolt-1-3: Bolt
L-bracket-asembly-2: L-bracket asgmbly
L-bracket-2-1: L-bracket
Nut-bolt-assembly-2-1: Nut-bolt assembly
Nut-2-1: Nut
Bolt-2-1: Bolt
Nut-bolt-assembly-2-2: Nut-bolt assembly
Nut-2-2 Nut
Bolt-2¢2; Bolt
Nut-bolt-assembly-2-3: Nut-bolt assembly
Nut-2-3 Nut
Bolt-2-3: Bolt
Rod-asseembly-1: Rod assembly
Rod-1: Rod
Nut-Rod-1: Nut

Dl Lo PH N PRIY'S

€ch subassmbly and componer, down o the Iowet levd, e.g., Nui-1I-1. With this form, |all
passemblies and componerts can be refererceduniquely within thecomplete product structure and'¢an
dstinguished from one anather. One can retrieve Nut-2-1 (the first nut on the secondL-bradgket
embly) and dif erertiate it from Nut-rod-2 (thesecond rut on therod assmbly).

Dol
INUTN\UUrL. TNYUt

E.1.2.3 Eample: A numeric, multi-level, extended defnition, indented
product structure report

This report includes the number of each constituent. This report is an extended definition because it
referercesthe product from which some of the componeris are made; e.g., thesheetmetal usedto make
theplate.

46
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Part 44 Example Product
Plate
Sheetmdal
L-bracket asembly (2)
L-bracket
Sheetmeal
Nut-bolt assambly (3)
Nut
Balt
Rod asembly
Rod
Bar stock
Nut (2)

EJ1.3 BQM, parts list, and hybrid data structures

In prderfor a compliant appli cation to geneate the irformation namally expested inthe \arious product
strpcture reports in the last section, it will need the information to be represented in data structures|for
physical storage. This example introduces three d@ta structures that‘/may be used to represent this
infprmation. Theyarethe BOM data structure, theparts li st data structure, and the hybrid data structpre
that aredefined in E.1.3.1, E.1.3.2, and E.1.3.3.

EJ1.3.1 BOMdata structures

The BOM data structure is used to represent therassenbly aspects of product structure. The BOM

stricture specifies onlythe different products used in an assembly, and thus provides a Ist of prodycts
nefessary to createtheassenbly. Each of these products, asidertifiedin thestructure,is atypical product
angl iscalled adefinition. Only ore definition is included for each kind of product that participates in the
strpcture. Although there are eight nuts specified inthe "part 44 example proaduct” above,theBOM data
strjcture represerting this structure would have only one nut to representthat kind of proauct in the "Rart
44lexample product'. (SeeFigure-E.3)

The BOM data stucturedoes supjort the representation of multiple relationships ketween two spedfic
definitions. To indcatethat there are three nut-bolt asembliesin the "part 44 exampleproduct”, the data
strpcture holdsonly 6neinstance ofthe rut-bolt assembly, but threeassociationsconneeting it to theparent
asgmbly.

A ramification of this BOM data structure isthat the componerts of each assembly are indstinguishable
within any-assembly that includes t. Thus, athough the L-bracket assambly contains three nut-Rolt
asgemblies, each in turn containing a nut and abolt, there isno way to distinguish any of the individual

N + stlas +la 1 | Lok ol + 4l | P Y H 4+l Ll
OU TIUSWILIITTIT UK L"UITAdCATL Ao Xl 1T'IJI TAU LUnouyrtuairKcaar uos CIITuic asxiiionry.
bol

E.1.3.2 Parts list data stuctures

The parts list data structure individuali zes the relationship between lower-level parts of the product
structure and higter-level assemblies in which they are contained.
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Part 44 example product

L-bracket assembly Rod assembly

Nut-bolt assembly

3

L-bracket Rod

Nut Bolt

Figure E.3 - BOM data structure for part44 example product

This dhta structure uses multiple occurrences of the same definition, or typical product, within the data
strctureat asingletime. Therepresentation of the usageof-aparticular definition iscall ed an accurrerice.
An occurrerce need natpecify its ddinition counterpart. If there aretwo L-bracketassemblieswithin the
"part 44 example product”, thepartslist data structure wauld includetwo differentL -bracketoccurrerpes
which thenpermits the unique iderification of the respective componeris of the L-bracket assemblies
within the cortext of the overall "part 44 example product”. Each L-bracket assembly occurrenceis bajsed
on|atypical L-bracket assembly definition that would contain all of the irformation that characterizesit.
Ths parts list data structure can be seenin Figure E.4, where the L-bracket assenbliesand the nut-holt
asgemblies are individually represented. Each of these individually represented parts and assemblies pre
ocgurrercesof a ddinition of those parts orassmblies. An explicit relationship to thedefinition could be
spécified.

decomposition of its associated déinition.

E.1.4 Represetation of product structure data structuresusing ISO 10303-44
entities

TheBOM, partslist, and hybrid data structuresare mapped irto acombination of product_definiti on and
product_definition_relationship (or subtypes) ertities. For pure BOM structures, only thequantified_-
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