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Introduction
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ÁAP242 supports all major design requirements 
as defined by the Aerospace standard SAE 
AS50881 rev. H, that says in clause 1. Scope:
'This specification covers all aspects in Electrical 
Wiring Interconnection Systems (EWIS) from the 
selection through installation of wiring and 
wiring devices and optical cabling and 
termination devices used in aerospace vehicles. 
[...]õ ò

ÁSee also next page a list of underlying standards 
for AS50881
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Introduction
ÁThis document is based on ISO/IS 10303-242:2025 (4th edition)

ÁThis document focuses on XML implementations based on the 
AP242 ed4 Domain Model (DO-Model) 
as defined in ISO/TS 10303-4442:2025

Note: Electrical wire harness can also be implemented using the 
MIM (Modular Integrated Model) of AP242 using STEP P21 file format

ÁAll provided files will be made available on https:// www.mbx-if.org/home/ ewis/

ÁThis tutorial is an extension of the:
Recommended Practices for 
STEP AP242 Edition 3 Domain Model XML
Product & Assembly Structure
Release 3.2; 2024-01-11

Please refer to that document for all general concepts

ÁThis document covers only the specific extensions of AP242 
for the purpose of electrical wire harness (EWH)

ÁThe EWH Domain Model covers also general electrical systems and so can be used to describe electrical 
installations for e.g. machines or buildings
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XML File Format, XML Schema

ÁEvery AP242 XML file has to call out the XML-Schema of AP242. For the 4th edition of AP242 this is 
defined as a DomainModel in the 5th edition of part ISO/TS 10303-4442

ÁThe òUnit of serializationó (Uos) element is the topmost element that encloses all needed schema 
definitions. 

ÁThis element is crucial for organizing and structuring the data within the XML file, ensuring that all 
related schema definitions are properly encapsulated and can be referenced correctly during the 
serialization and deserialization processes.

ÁAll the application objects (AO, entities) not being declared as contained in any other AO are defined as 
a subtype of cmn:BaseRootObjectand show up within the cmn:DataContainer

ÁExample:
<?xml version="1.0" encoding="UTF-8"?>
<n0:Uos
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xmlns:n0="https:// standards.iso.org/iso/ ts/10303/-4442/ed-5/tech/xml-schema/domain_model"
xsi:schemaLocation="https:// standards.iso.org/iso/ ts/10303/-4442/ed-5/tech/xml-schema/domain_modelDomainModel.xsd">
<Header>
<Name>HarnessExample.stpx</Name>
<TimeStamp>2025-03-10T15:09:25Z</TimeStamp>
<Organization>
<Name>ISO TC184/SC4 WG12 EWIS team</Name>

</Organization>
<Header/>
<DataContainerxsi:type="n0:AP242DataContainer">
<!ςDATA -->

</DataContainer>
</n0:Uos>
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Part, PartCategory & PartVersion (1 of 8)

ÁFor the purpose of Rec.Pracson òXML Product & Assembly Structureó the representation of a 
Part and a PartVersionmay just look like this:

ÁThis is not sufficient for an EWH converter as raw materials (cables, wires é) require 
different handling than other electrical relevant parts (connector, contact, terminal) and other 
nonelectrical components.

<Partuid=έǇτ0000000017D374A0">
<Id>
<Identifier
uid=έpid--0000000017D374A0τƛŘмέ
id=έŀǎмέ
idRoleRef=άέ
idContextRef=άƻτллллллмтуέ/>

</Id>
<Name>
<CharacterString>as1</CharacterString>

</Name>
Χ
<Versions>
<PartVersionuid="pv--0000000017D374A0τid1">
Χ
<Id id=έ!ΦмϦ/>
Χ
</PartVersion>
Χ
</Versions>
</Part>
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Part, PartCategory & PartVersion (2 of 8)

ÁThe traditional part categories òdetailó, òassemblyó, òraw_materialó are not sufficient for EWH

ÁNew categories on the nature of a part (cable, connector) and 
how it can be used in an assembly (discrete, raw_material_by_length) are added

See IEC Electropedia: 
http://www.electropedia.org/

EMI_connector_housing,

backshell,
busbar,

cable,

cable_ferrule,
cable_fixing_device,

cable_support_sleeve,
cavity_plug,

conduit,

connector,
connector_cavity,

connector_contact,
connector_housing,

connector_insert,

connector_kit,
contact_member,

corrugated_conduit,

device,

electrified_backshell,
end_cap,

fishnet,

fixing_device,
flat_cable,

grommet,
insulation_piercing_connector,

joint_ferrule,

label,
optical_fibre,

overbraid,
plug,

protective_covering,

seal,
shield,

shield_connector,

shielded_connector,
shrink_boot,

socket,

spacer,
splice,

strain_relief_accessory,
tape,

terminal_block,

terminal_lug,
wire,

wiring_harness
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Part, PartCategory & PartVersion (3 of 8)
Example: Electrical Wire Harness Part

ÁThe part has categories òwireó and òraw_material_by_lengthó.

So, a converter importing this file knows:

Á The part is a wire (in the meaning of Electropedia. IEC 60050-151)

ÁThe part can only be òusedó in some specified lengths

<Partuid=έψмлмлллϦ>
<Id id=έлплоп-22-фέ/>
<Name>
<CharacterString>WIRE, ELEC, COMP, SNGL CONDUCTOR, 150 DEG C</CharacterString>

</Name>
<PartTypes>
<PartCategoryEnum>wire</PartCategoryEnum>
<PartCategoryEnum>raw_material_by_length</PartCategoryEnum>

</PartTypes>
<Versions>
<PartVersionuid=έψмлмллмϦ>
<Id id=έ±ŜǊǎƛƻƴ мϦ/>
<Views>
</Views>

</PartVersion>
</Versions>

</Part>
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Part, PartCategory & PartVersion (4 of 8)
Recommended occurrence controlling types

These part category types defines which type of occurrence to use of any usage of the part:

- If discrete (means one piece) or assembly, we must use either a SingleOccurrence(for one piece) or use a 
QuantifiedOccurrence with a piece quantity (e.g. 10 pieces)

- If raw_material_by_length, we must use a QuantifiedOccurrence and a length quantity (e.g. 2.3 metre)

- If raw_material_by_area, we must use a QuantifiedOccurrence and an area quantity (e.g. 1.2 square-metre)

- If raw_material_by_volume, we must use a QuantifiedOccurrence and a volume quantity (e.g. 10 milli-litre)

The recommendation is to combine one of the occurrence controlling types with one of the EWH specific 
types cable

wire

fishnet

grommet

shield

protective_covering

raw_material_by_length

connector

backshell

cable_fixing_device

fixing_device

discrete

wiring_harness assembly

Typical combinations:

EWIS Interoperability Forum 12
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Part, PartCategory & PartVersion (5 of 8)
Recommended general part category types throughout STEP

Áassembly (is implicitly discrete as well)

Áboxed

Ácollection (is implicitly NOT discrete as you get several pieces)

Átool

EWIS Interoperability Forum 13
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Part, PartCategory & PartVersion (6 of 8)
Recommended specific EWH part category types

Á connector_insert : insulating element designed to support and position contacts in a connector housing 
[IEV ref 581-27-11]. 

Á connector_kit : collection of connector parts that are intended to be assembled together and that contain at 
least one connector housing and that may contain alternative parts that may or may not be used in the final 
assembly. 

Á contact_member : conductive element intended to make an electric contact [IEV ref 151-12-16].

Á corrugated_conduit : a conduit in which the profile is corrugated in the longitudinal section [IEV ref 442-02-
06]. 

NOTE 3 Both annular and helical corrugated conduits are permissible and a combination of both corrugated and 
plain conduit is possible. 

Á device: material element or assembly of such elements intended to perform a required function [IEV ref 
151-11-20]. 

NOTE 4 A device can form part of a larger device. 

Á electrified_backshell : backshell that is intended to be conductive. 

Á end_cap: device placed on the ends of a cable to prevent the ingress of moisture during storage, 
transportation and installation [IEV ref 461-20-07]. 

Á fishnet: material made from fibers woven or otherwise produced in a grid -like structure with fixed mesh 
size. 

Á fixing_device : system component specifically designed to secure other components to the wall, ceiling, 
floor or other structure [IEV ref 442-02-40]. 

Á flat_cable : multicore cable having cores or groups of cores arranged in parallel flat formation [IEV ref 461-
06-05]. 

Á grommet: part of a component or an accessory, used to support and protect the wires or cable at the point 
of entry; it may also prevent the ingress of moisture or contaminants [IEV ref 581-27-19]. 

Á joint_ferrule : through connector (of cables), metallic device for connecting two consecutive lengths of 
conductor [IEV ref 461-17-04]. 

Á label: part that is intended to attach written information to other parts. 

Á EMI_connector_housing : connector housing that shields against electromagnetic interference. 

Á backshell : connector accessory that is closing a connector from the back side and guide the wires and 
cables. 

Á busbar: low-impedance conductor to which several electric circuits can be connected at separate points. 

NOTE 1 In many cases, the busbar consists of a bar [IEC ref 60050-151].

Á cable: assembly of one or more conductors and/or optical fibres, with a protective covering and possibly 
filling, insulating and protective material [IEV ref 151-12-38]. 

Á cable_ferrule : accessory in the form of a short tube to provide cable support or termination for a cable 
screen [IEV ref 581-27-18]. 

Á cable_fixing_device : fixing device for a cable on a structure. 

Á cable_support_sleeve : flexible accessory or a part of a component placed around the cable to minimize 
flexing of the cable at the point of entry into the component [IEV ref 581 -27-23]. 

Á cavity_plug : plug for a connector cavity for the purpose of sealing. 

Á conduit: a part of a closed wiring system of generally circular cross section for insulated conductors and/or 
cables in electrical or communication installations, allowing them to be drawn in and/or replaced [IEV ref 
442-02-03]. 

Á connector: device providing connection and disconnection to a suitable mating component [IEV ref 151 -
12-19]. 

NOTE 2 A connector has one or more contact members.

Á connector_cavity : cavity in a connector, connector housing or insert intended to receive a connector 
contact or multi contact. 

Á connector_contact : contact member that is intended to be contained in a connector. 

Á connector_housing : part of a connector into which the connector insert and contacts are assembled [IEV 
ref 581-27-10]. 
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Part, PartCategory & PartVersion (7 of 8)
Recommended specific EWH part category types

Á splice: connecting device with barrel(s) accommodating conductor(s) with or without additional provision to 
accommodate and secure the insulation [IEV ref 581-24-19]. 

Á strain_relief_accessory : connector accessory to guide and provide strain relief to wires and cables. 

Á tape: sheeting or plastic film of limited width and in long continuous lengths [IEV ref 212 -15-03]. 

Á terminal_block : part of a component or an accessory, used to support and protect the wires or cable at the 
point of entry; it may also prevent the ingress of moisture or contaminants [IEV ref 581-26-26]. 

Á terminal_lug : metallic device to connect a cable conductor to other electrical equipment [IEV ref 461-17-
01]. 

Á wire: flexible cylindrical conductor, with or without an insulating covering, the length of which is large with 
respect to its cross-sectional dimensions [IEV ref 151-12-28]. 

NOTE 10 The cross-section of a wire may have any shape, but the term "wire" is not generally used for ribbons or 
tapes. 

Á wiring_harness : assembly with a harness topology, consisting of cables or wires to enable electrical or 
optical connectivity, grouped together in one or more harness segments, each between two harness nodes 
in which the cables or wires either switch to other harness nodes or in which the cables and wires ends in 
connectors, contact members or terminal lugs. 

Á optical_fibre : waveguide shaped as a filament, made of dielectric materials for guiding optical waves. 

Á overbraid : protective covering (sheath) that is also a braid. 

Á plug: connector attached to a cable [IEV ref 151-12-21]. 

Á protective_covering : sheat (North America jacket) : uniform and continuous tubular covering of metallic or 
non-metallic material, generally extruded [IEV ref 461-05-03]. 

NOTE 6 The term sheath is only used for metallic coverings in North America, whereas the term jacket is used for 
non-metallic coverings. 

Á seal: mechanical object that helps join other mechanical objects together by preventing leakage, containing 
pressure, or excluding contamination. 

Á shield: (of a cable) surrounding earthed metallic layer which serves to confine the electric field within the 
cable and/or to protect the cable from external electrical influence [IEV ref 461-03-04]. 

NOTE 7 Metallic sheaths, foils, braids, armours and earthed concentric conductors may also serve as shields. 

NOTE 8 In French, the term "blindage" may be used when the main purpose of the screen is the protection from 
external electrical influence. 

Á shield_connector : or screen connector, device used to make a connection to the screen or shield of a cable 
for the purpose of continuity or earthing [IEV ref 461 -17-12]. 

Á shielded_connector : connector designed to prevent the radiation of electromagnetic interference to and 
from the internal conductor(s) [IEV ref 581-26-19]. 

Á shrink_boot : boot that is designed to shrink to a predefined ratio to form a tight, seamless bond around 
wires and cables. 

Á socket: connector attached to an apparatus, or to a constructional element or alike [IEV ref 151-12-20]. 

NOTE 9 Contact members of a socket may be socket contacts, pin contacts or both.

Á spacer: a device which keeps the sub-conductors of a bundle in a given geometrical configuration [IEC ref 
60050-466]. 
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Part, PartCategory & PartVersion (8 of 8)

AP242 part category types that are not recommended to be use for EWH: 

Áapplication_control

Ácompletely_knocked_down

Ácontinuous

Ádetail (check with the CAxrecommended practises)

Áin_process

Áinseparable_assembly

Áprototype

Ásegulated

Ásafety

Áservice

EWIS Interoperability Forum 16
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PartView & ViewContext (1 of 5)

ÁNew ApplicationDomains for EWH
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PartView & ViewContext (2 of 5)
Example: Part/PartVersionwith a WiringHarnessAssemblyDesignView

Below is an example of Part/PartVersionwith a WiringHarnessAssemblyDesignView where the InitialContext has the application domain 
"electrical" with the life -cycle stage "designó and the AdditionalContext has the application domain "wiring_harness_segment_topology" 
for the life -cycle stage "designó. XML examples of these components are shown on the next page.

<Partuid="_311000"><!--Part_H1 -->
<Id id="Part_H1"/>
<Name>
<CharacterString>Electrical Harness example 1</CharacterString>

</Name>
<PartTypes>
<PartCategoryEnum>assembly</PartCategoryEnum>
<PartCategoryEnum>wiring_harness</PartCategoryEnum>

</PartTypes>
<Versions>
<PartVersionuid="_311001">
<Id id="/NULL"/>
<Views>
<PartViewxsi:type="n0:WiringHarnessAssemblyDesign"uid="_311002">
<InitialContextuidRef="_100102"/>          
<AdditionalContexts>
<ViewContextuidRef="_100101"/>
<ViewContextuidRef="_100104"/>
<ViewContextuidRef="_100105"/>

</AdditionalContexts>
Χ

</PartView>
<Views>

<PartVersion>
<Versions>

<Part>
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PartView & ViewContext (3 of 5)
Example: ViewContexts

InitialContext

AdditionalContexts

<ViewContextuid="_100102">
<ApplicationDomain>
<PredefinedApplicationDomainEnum>electrical</PredefinedApplicationDomainEnum>

</ApplicationDomain>
<LifeCycleStage>
<ProxyString>design</ProxyString>

</LifeCycleStage>
</ViewContext>

<ViewContextuid="_100104">
<ApplicationDomain>
<PredefinedApplicationDomainEnum>wiring_harness_segment_topology</PredefinedApplicationDomainEnum>

</ApplicationDomain>
<LifeCycleStage>
<ProxyString>design</ProxyString>

</LifeCycleStage>
</ViewContext>
<ViewContextuid="_100105">
<ApplicationDomain>
<PredefinedApplicationDomainEnum>wire_and_part_list_with_connectivity</PredefinedApplicationDomainEnum>

</ApplicationDomain>
<LifeCycleStage>
<ProxyString>design</ProxyString>

</LifeCycleStage>
</ViewContext>
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PartView & ViewContext (4 of 5)
Example: ApplicationDomain wiring_harness_segment_topology

Á Consists of harness segments and nodes in a topological defined arrangement

Á Consists of all the connectors and splices

Á Consists of special partial coatings, shields, fixture places ...

Á 2D or 3D geometry, wires, cables and connectivity information might not be or only partially provided.
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PartView & ViewContext (5 of 5)

EWIS Interoperability Forum

Example: ApplicationDomain wire_and_part_list_with_connectivity

Á Captures the connectivity information in a schematics diagram, which wires, and connector/device terminals are connected, but not 
the lines & symbols the diagram is made of.

Á No information which wires are bundled together into a harness segment

Á Example consisting of the Bill Of Material (BOM) and connectivity in the form of from/to with indicated wires/cables and spli ces

BOM From/to connections
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ProductClass and ProductConfiguration (1 of 2)

An Occurrencemight not only be defined by a PartView but can also be defined by a ProductConfiguration that is a member of 
a ProductConcept/ProductClass. This shall be used when a generic componentis used without having a particular Part-Number.

ProductConfiguration & ProductDesignAssociationmight also be used for end-products such as an EWH with a few variations by a 
PartView that contains a so called 150% assembly structure. HereConfiguredAssemblyEffectivityis used to define which 
assemblycomponents and PartShapeElementsare active for a particular ProductConfiguration.

ProductConcept/ProductClass and ProductConfiguration might also be used
for highly variant end-products that are defined by a conceptional product structure 
(Breakdown) where certain elements can be activated through associated Specification 
objects. This capability is currently not explicitly be supported for EWH.
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ProductClass and ProductConfiguration (2 of 2)
Example: SingleOccurrencedefined by a ProductConfiguration

A SingleOccurrenceòbattery1ó for a standard battery without knowing a particular part 
number.

<ProductConceptxsi:type="n0:ProductClass"uid="_124000">
<ClassifiedAs>

<ClassificationuidRef="_100505"/>
</ClassifiedAs>
<Id id="Battery-Std"/>

<Name>
<CharacterString>Standard Battery</CharacterString>

</Name>

<ProductConfigurationuid="_124001">
<Id id="Battery-Std"/>
<Name>

<CharacterString>Battery,12V,100Ah</CharacterString>
</Name>
<Occurrencexsi:type="n0:SingleOccurrence"uid="_224100">

<Id id="battery1"/>
Χ

</Occurrence>

Χ
</ProductConfiguration>

</ProductConcept>
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Occurrence, Assembly & WiringHarnessAssemblyDesign (1 of 7)

Occurrencesare the "components" of an Assembly/WringHarnessAssemblyDesignthat are included by 
a NextAssemblyOccurrenceUsagerelationship. Occurrencesare defined by either a PartView, a ProductConfiguration or indirectly by 
another Occurrence. Several Occurrencesmight share the same definition but will be distinguished by different IDs (reference 
designations).

An Occurrenceis either a SingleOccurrence, a QuantifiedOccurrence, or in a case of a hierarchical product structure might also be a 
SpecifiedOccurrence.
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Occurrence, Assembly & WiringHarnessAssemblyDesign (2 of 7)
Example: SingleOccurrence

Definition of a discrete part that is categorized as terminal lug 
with two occurrences, òlug3ó and òlug4ó

<Partuid="_103000"><!-- TERMINAL LUG CRIMP STYLE COPPER INSULATED RING TONGUE -->

<Id id="MS5036-153"/>

<Name>

<LocalizedStringlang="en-US">TERMINAL LUG CRIMP STYLE COPPER INSULATED RING TONGUE</LocalizedString>

<LocalizedStringlang="fr-FR">COSSE</LocalizedString>

</Name>

<PartTypes>

<PartCategoryEnum>discrete</PartCategoryEnum>

<PartCategoryEnum>terminal_lug</PartCategoryEnum>

</PartTypes>

<Versions>

<PartVersionuid="_103001">

<Id id=έ±ŜǊǎƛƻƴ мϦ/>

<Views>

<PartViewuid="_103002">

<DefiningGeometryuidRef="_103090"/>

<InitialContextuidRef="_100102"/>

<Occurrencexsi:type="n0:SingleOccurrence"uid="_203205">

<Id id="lug3"/>

</Occurrence>

<Occurrencexsi:type="n0:SingleOccurrence"uid="_203305">

<Id id="lug4"/>

</Occurrence>

</PartView>

</View>

</PartVersion>

</Version>

</Part>
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Occurrence, Assembly & WiringHarnessAssemblyDesign (3 of 7)
Example: QuantifiedOccurrence

A raw material part that is measured by length and categorized as òprotective coveringó

The QuantifiedOccurrenceòwrap1ó of this part has a value of ò1.75ó and the reference length unit is metre.

<Partuid="_121000"> <!-- Wrap -->
<Id id="SPW-500SP-BK"/>
<Name>
<CharacterString>1/2 inch Spiral Wrap - 100 foot spool - Black</CharacterString>

</Name>
<PartTypes>
<PartCategoryEnum>protective_covering</PartCategoryEnum>
<PartCategoryEnum>raw_material_by_length</PartCategoryEnum>

</PartTypes>
<Versions>
<PartVersionuid="_121001">
<Id id=έ±ŜǊǎƛƻƴ мϦ/>
<Views>

<PartViewuid="_121002">
<DefiningGeometryuidRef="_104890"/>
<InitialContextuidRef="_100102"/>
<Occurrencexsi:type="n0:QuantifiedOccurrence"uid="_221005">
<Id id="wrap1"/>
<Quantityxsi:type="n0:NumericalValue"uid="_221007">
<Unit uidRef="_100301"/>
<ValueComponent>1.75</ValueComponent>

</Quantity>
</Occurrence>

</PartView>
</View>

</PartVersion>
</Version>

</Part>
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Occurrence, Assembly & WiringHarnessAssemblyDesign (4 of 7)

An AssemblyDefinition is a type of PartView that contains Occurrences(single or quantified) through either:

NextAssemblyOccurrenceUsage (default)

PromissoryAssemblyOccurrenceUsage(special, e.g. ñPoke Homeò)

The focus for this tutorial is subtype WiringHarnessAssemblyDesign
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Occurrence, Assembly & WiringHarnessAssemblyDesign (5 of 7)
Example: Simple/Flat Assembly Structure

The QuantifiedOccurrenceòwrap1ó and the SingleOccurrencesòlug3ó and òlug4ó become members of 
the òPart_H1ó assembly that is a WiringHarnessAssemblDesign

<Partuid="_311000"> <!-- Wrap -->
<Id id=έtŀǊǘψIмϦ/>
Χ
<Versions>
<PartVersionuid="_311001">
Χ
<Views>
<PartViewxsi:type="n0:WiringHarnessAssemblyDesign"uid="_311002">
Χ
<ViewOccurrenceRelationshipuid="_315032"xsi:type="n0:NextAssemblyOccurrenceUsage">
<RelateduidRef="_221005"/> <!-- wrap1 -->
Χ

</ViewOccurrenceRelationship>
<ViewOccurrenceRelationshipuid="_315047"xsi:type="n0:NextAssemblyOccurrenceUsage">
<RelateduidRef="_203205"/> <!ςlug3 -->
Χ

</ViewOccurrenceRelationship>
<ViewOccurrenceRelationshipuid="_315048"xsi:type="n0:NextAssemblyOccurrenceUsage">
<RelateduidRef="_203305"/> <!ςlug4 -->
Χ

</ViewOccurrenceRelationship>
Χ
</PartView>

</View>
</PartVersion>

</Versions>
</Part>
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Occurrence, Assembly & WiringHarnessAssemblyDesign (6 of 7)

EWIS Interoperability Forum

PropertyValue with Definition (1 of 2)

Occurrences may be marked by a label using ôoccurrence marking propertyõ that is defined in PropertyDefinitionEnum :

Á occurrence marking property : Properties that is a visible impression or trace on an Occurrence.

Á EXAMPLE: An occurrence of a wire in an electrical wire harness may be marked with a text string on a printed label. 

Á NOTE: occurrence marking property may used to implement the requirement from IEC 62491 Industrial systems, installations and 
equipment and industrial products ðLabelling of cables and cores

<PropertyValueAssignmentuid="_202009">
<AssignedPropertyValues>
<PropertyValuexsi:type="n0:StringValue"uid="_202011">
<Definition>
<PropertyDefinitionString>occurrence marking property</PropertyDefinitionString>

</Definition>
<ValueComponent>
<CharacterString>CABLE 1</CharacterString>

</ValueComponent>
</PropertyValue>

</AssignedPropertyValues>
<ClassifiedAs>
<ClassificationuidRef="Cl__35"/>

</ClassifiedAs>
</PropertyValueAssignment>
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Occurrence, Assembly & WiringHarnessAssemblyDesign (7 of 7)

EWIS Interoperability Forum

PropertyValue with Definition (2 of 2)

Two values for PropertyDefinitionEnum:

Áminimum bending radius: Properties that represents the minimum allowed bend radius. 

Áoccurrence marking property: Properties that is a visible impression or trace on an Occurrence.

EXAMPLE: An occurrence of a wire in an electrical wire harness may be marked with a text string on a 
printed label. 

NOTE: occurrence marking property may used 

to implement the requirement from IEC 62491

Industrial systems, installations and equipment

and industrial products ðLabelling of cables

and cores
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ShapeElement (1 of 3)
A ShapeElementis the identification of an element of the shape of a ProductConfiguration, PartView, Occurrence, 
ShapeFeatureDefinitionor of another ShapeElementidentifying a sub-ShapeElementof the higher -level ShapeElement.

Depending of the target object ( ElementOf attribute) we distinguish between PartShapeElement, OccurrenceShapeElement
and ShapeFeatureDefinitionElement

A PartShapeElementis an element of either a PartView or of a ProductConfiguration

further subtypes are defined for contact and transport features, terminals, assembly joints and constraints and higher-level connectivity

some types of ShapeElementsmight be defined by other ShapeElementtypes or by a ShapeFeatureDefinition

ShapeFeatureDefinitionsand also ShapeElementsmight be related to each other to define simple and hierarchical complex fit relationships with each 
other
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ShapeElement (2 of 3)
PartShapeElementsfor WiringHarnessAssemblyDesign

A WiringHarnessAssemblyDesignis an electrical assembly with a topological representation defined by a 
EdgeBasedTopologicalRepresentationWithLengthConstraint

PartShapeElementsof type HarnessSegmentand HarnessNodeof an EWH are represented by subtypes of the topological elements 
Edgeand Vertex respectively

An OccurrenceShapeFeature(e.g. of a connector Occurrence) can be attached to a HarnessNode

The detailed arrangement of the wires, cables, coverings ... in a HarnessSegmentcan be defined by a 
CrossSectionalConstituentElementSelect

For other kinds of ShapeElementsee page 55
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ShapeElement (3 of 3)
Example: WiringHarnessAssemblyDesignwith Topology, HarnessSegmentand HarnessNode

<Partuid="_311000"><!--Part_H1 -->
<Id id="Part_H1"/>
Χ
<Versions>
<PartVersionuid="_311001">
<Id><Id/>
<Views>
<PartViewxsi:type="n0:WiringHarnessAssemblyDesign"uid="_311002">
Χ
<!--HarnessSegmentS2-2-->
<ShapeElementxsi:type="n0:HarnessSegment"uid="_314001">
Χ
<RepresentedGeometryuidRef="_321032"/>
<CrossSectionuidRef="_313007"/> <!-- heatshrink1 on braid1 ... -->

</ShapeElement>
Χ
<!--HarnessNodeN1-->
<ShapeElementxsi:type="n0:HarnessNode"uid="_314011">
<RepresentedGeometryuidRef="_321041"/> <!--VertexPointN1 -->

<AttachedFeatureuidRef="_203008"/> <!--lug1/Internal-->
<NodeType>extremity_node</NodeType>

</ShapeElement>
Χ
<TopologyuidRef="_321010"/> <!-- => EdgeBasedTopologicalRepresentationWithLengthConstraint-->
</PartView>

<Views>
<PartVersion>

<Versions>
<Part>

Note: further details on ShapeElementare provided later in this slide-set 
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Geometric & topological models (1 of 6)
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Geometric & topological models (2 of 6)

An EdgeBasedTopologicalRepresentationWithLengthConstraintrequires a context that is a GeometricCoordinateSpace.

GeometricCoordinateSpacerequires to specify a DimensionCount. As 2 (=2D) and 3 (=3D) are not suitable and the value must be greater 
0, we recommend to use the value 1. But it must be clear that this does NOT mean that this is a 1D geometric coordinate space. There 
are e.g. no CartesianPointswith a single coordinate value (x-axis).

An EdgeBasedTopologicalRepresentationWithLengthConstraintrequires exactly one ConnectedEdgeSet.

The ConnectedEdgeSetmight be ConnectedEdgeSubSetof another ConnectedEdgeSetof another 
EdgeBasedTopologicalRepresentationWithLengthConstraintof another WiringHarnessAssemblyDesign. This extended capability supports 
the split of big projects, but is out of scope of current tests.

The connected Edgesof a ConnectedEdgeSetmust all be of type EdgeBoundedCurveWithLengthor in the case of a ConnectedEdgeSubSet
might also be of type SubEdge.

An EdgeBoundedCurveWithLengthrefers to a BoundedCurveWithLengththat is a curve where only the length is known, but not any 
CartesianPointor Direction. The start- and end-point of the BoundedCurveWithLengthis identified by the VertexPointsthat are 
referenced as EdgeStartand EdgePoint. For an EdgeBoundedCurveWithLengththe VertexGeometrymust be just Point. Subtypes such as 
CartesianPointor PointOnCurveare not allowed.

Other than the single ConnectedEdgeSet, an EdgeBasedTopologicalRepresentationWithLengthConstraintmight have additional items of 
type Path or VertexPoint,

- these additional Paths and VertexPoints must all be in the domain of the ConnectedEdgeSet.

- Paths are used to define the flexible geometry of QuantifiedOccurrences with length such as wires, cables and protections

- additional VertexPoints are used to define the position of clamps and splices,
Note that additional VertexPoints that are needed to define SubEdges that are used by Paths (e.g. for protections) do not need to be added as they 
are founded already through the included Paths.

- additional VertexPoints must refer to PointOnCurve where the underlying curve is one of the BoundedCurveWithLength

- Paths may be composed of complete EdgeBoundedCurveWithLengths or a parts of them by using SubEdge
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Geometric & topological models (3 of 6)
Direction control of Edges and Paths

the VertexPoints of an EdgeBoundedCurveWithLengthcorresponds to the start/end of the underlying BoundedCurveWithLenghthat are given through its 
parametric definition

common VertexPoints of several EdgeBoundedCurveWithLengthconstrain the underlying BoundedCurveWithLengthto start/end at exactly the same Point

the SameSenseattribute is used to aligned the direction of an edge with the underlying curve

the Orientations attribute of a path is used to align the orientation of the EdgeListelements
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Geometric & topological models (4 of 6)
Example: ConnectedEdgeWithLengthSet
Representation

a GeometricCoordinateSpacewith DimensonCount 1 contains all 
RepresentationItemsand Representations

the EdgeBasedTopologicalRepresentationWithLengthConstraintreferences a 
ConnectedEdgeSet

... and that references an EdgeBoundedCurveWithLength

... that references a BoundedCurveWithLengththat has a length of 1.5 m

VertexPointsnot shown here

<RepresentationContextxsi:type="n0:GeometricCoordinateSpace"uid="_321000">

<Id id="H1.x Harness topology context"/>

<Units>

<Unit uidRef="_100301"/>

</Units>

<Representations>

<Representationxsi:type="n0:EdgeBasedTopologicalRepresentationWithLengthConstraint"uid="_321010">

<Id id="Topological representation of H1 harness"/>

<Items>

<RepresentationItemuidRef="_321020"/>

Χ

</Items>

</Representations>

<Items>

<RepresentationItemxsi:type="n0:ConnectedEdgeSubSet"uid="_321020">

<ConnectedEdges>

<EdgeuidRef="_321021"/>

Χ

</ConnectedEdges>

</RepresentationItem>

<RepresentationItemxsi:type="n0:EdgeBoundedCurveWithLength"uid="_321021">

<Name>

<CharacterString>S1</CharacterString>

</Name>

<EdgeEnduidRef="_321041"/> <!--VertexPointN1 -->

<EdgeStartuidRef="_321043"/> <!--VertexPointN3 -->

<EdgeGeometryuidRef="_341021"/>

<SameSense>true</SameSense>

</RepresentationItem>

<RepresentationItemxsi:type="n0:BoundedCurveWithLength"uid="_341021">

<CurveLength>1.5</CurveLength>

</RepresentationItem>

Χ

</Items>

<DimensionCount>1</DimensionCount>

</RepresentationContext>
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Geometric & topological models (5 of 6)
Example: Defining SubEdges

A SubEdgereferences a VertexPointwhose geometry is defined by a PointOnCurvethat is placed in 2m distance from the start of the 
underlying BoundedCurveWithLength

Limitation: There is no way to define the distance from the end

<RepresentationItemxsi:type="n0:SubEdge"uid="_321034">

<Name>

<CharacterString>S3-1</CharacterString>

</Name>

<EdgeEnduidRef="_321043"/>

<EdgeStartuidRef="_321051"/>

<ParentEdgeuidRef="_321023"/>

</RepresentationItem>

Χ

<RepresentationItemxsi:type="n0:VertexPoint"uid="_321051">

<Name>

<CharacterString>X1</CharacterString>

</Name>

<VertexGeometryuidRef="_341051"/>

</RepresentationItem>

<RepresentationItemxsi:type="n0:PointOnCurve"uid="_341051">

<BasicCurveuidRef="_341023"/>

<Parameter>0.8</Parameter>

</RepresentationItem>

Χ

<RepresentationItemxsi:type="n0:BoundedCurveWithLength"uid="_341023">

<CurveLength>2.0</CurveLength>

</RepresentationItem>
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Geometric & topological models (6 of 6)
Example: H1 Topology with Sub Topologies H1.a and H1.b

Main EdgeBoundedCurveWithLength& HarnessSegmentS1 ê S5

Main VertexPoints/Point& HarnessNodesN1 ê N6

Additional VertexPoints/PointOnCurveX1 ê X7

Additional SubEdges& HarnessSegmentsS2-1 ê S3-b
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Connectors & terminals (1 of 9)
Different kind of connectors and terminals to support

ÁTerminal lugs with a single crimp or screw contact for typically one wire

ÁAudio connector with 2 (mono) or 3 (stereo) contacts

ÁMonolytical connectors such as a DSUB9 for welding

ÁHighly configurable connectors with very many variations such as the ARINC 600
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Connectors & terminals (2 of 9)
Kinds of terminals 

Á In many cases a single contact for a connector or a terminal lug has:

-one òjoin terminaló to be connected permanently by e.g. a wire or cable,

-and one òinterface terminaló to be connected and disconnected at a next higher level

-Note: terminal busbars and splices have typically only òjoin contactsó

Á Terminals are joined with other stuff by crimping, welding, screwing, ...

Á Contacts are typically available as mating pairs (pin & socket)

Á Connectors are typically available as mating pairs (plug & receptable)
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Connectors & terminals (3 of 9)
Typical connector for aircrafts: ARINC 600

ÁA very modular and highly configurable family of connectors

Áavailable from several vendors

Plug

Receptable

Inserts A, B, C

Polarisation keys
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Shell Size 1

Shell
Size 2

Shell Size 3

Connectors & terminals (4 of 9)
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Connectors & terminals (5 of 9)
Configurable Inserts for Size 1, slot A or B

Contact type single, different sizes or:
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Connectors & terminals (6 of 9)
Connector contacts, filler and sealing plugs that go into the cavities of the inserts

Crimped contacts are for joining with wires 
/ cables. 

There are also contacs with ĂPC Tailñ for 
direct welding with a PCB.
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Connectors & terminals (7 of 9)
Coaxial, triaxial, quad and fiber contacts

Coax Quad

Fiber

It is up to the use case, customer, and tool supplier to which 
level of detail AP242 is used. As a minimum all electrical 

connections have to be clearly identified.
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Connectors & terminals (8 of 9)
A single ARINC 600 kit

ÁIt is the job of the harness manufacturer to assemble all this

ÁNote that crimped contacts have be joined to the wires/cables before inserting them in the 
cavities of the Inserts.
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Connectors & terminals (9 of 9)
For detailed Geometry, Dimensions and Tolerances: see AP242 PMI

Á The geometric shape (2D or 3D) with dimensions and tolerances is NOT the focus for EWH but can be done by other capabilities of 
AP242 (see CAx-IF). For display purposes it is sufficient to reference into externally provided geometry.

Á Focus for EWH is the identification of the features and the type of features

- Mechanical features, e.g. the slots A, B, C and which kind of inserts go into which slot, and which contact go into which cavity

- Electrical features/terminals and how all is electrical connected by wires & cables
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Features, Definitions & AssemblyShapeJoints (1 of 8)
ShapeElementin detail

For EWH, a ShapeElementis the identification of an element of the shape of a ProductConfiguration, PartView, Occurrence, 
ShapeFeatureDefinitionor of another ShapeElement(recursively)

Some subtypes of ShapeElementmight be defined by a ShapeFeatureDefinitionor another ShapeElement
Note: Definition and ParentRelationshipattributes are not shown in the diagram

For all feature subtypes the inherited property òProductDefinitionaló is true that meaning the features are reachable from the 
outside

There are further sub-subtypes of ShapeElementfor terminals (pins), joins, nets ...
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Features, Definitions & AssemblyShapeJoints (2 of 8)
ShapeElementin detail

Á An OccurrenceShapeElementmight be defined by:

- PartShapeElement(Note: it is most widely used)

- ShapeFeatureDefinition (Note: this is a special case)

- or another OccurrenceShapeElement(Note: recursively, for sub-ShapeElements)

- in special cases, an OccurrenceShapeElementis defined only for the Occurrence, without any definition.

Á The subtype OccurrenceShapeFeaturemight be defined by:

- PartFeature(Note: it is most widely used)

- ShapeFeatureDefinition (Note: this is a special case)

- or another OccurrenceShapeFeature(Note: recursively, for sub-ShapeElements)

Á Further subtypes of OccurrenceShapeFeatureredefines the Definition attribute further

Á See example usages on later
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Features, Definitions & AssemblyShapeJoints (3 of 8)
ShapeElementin detail

Definition of PartShapeElement
Á A PartShapeElementmight be defined by:

- ShapeFeatureDefinition (Note: this is most widely used)

- OccurrenceShapeElement(Note: this is used for reflection in a hierarchical assembly)

- PartShapeElementRelationship(TBD)

- ShapeFeatureDefinitionElementRelationship(TBD)

- or another PartShapeElement(Note: recursively, for sub-ShapeElements)

Á See example usages on later
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Features, Definitions & AssemblyShapeJoints (4 of 8)
ShapeElementin detail

Definition attribute of PartFeatureFitRelationship
Á A PartFeatureFitRelationshipmight be defined by:

- ShapeFeatureDefinitionFitRelationship(Note: this is most widely used)

- ShapeFeatureDefinitionElementRelationship(Note: this is a case needed for hierarchical fit relationship)

Parent of ShapeFeatureDefinitionElementRelationship
Á A ShapeFeatureDefinitionElementRelationshipmight belong to:

- ShapeFeatureDefinitionRelationship(Note: this is most widely used)

- another ShapeFeatureDefinitionElementRelationship(Note: this is a case needed for hierarchical relationship)

Á See example usages later

Definition attribute of ShapeFeatureDefinitionOccurrenceElement
Á A ShapeFeatureDefinitionOccurrenceElementis a type of ShapeFeatureDefinitionElementthat is an Occurrence of another ShapeFeatureDefinitionor 

ShapeFeatureDefinitionElement

Á A ShapeFeatureDefinitionOccurrenceElementRelationshipis a relationship between two ShapeFeatureDefinitionOccurrenceElementswith an optional 
definition attribute that is either a ShapeFeatureDefinitionRelationshipor a ShapeFeatureDefinitionElementRelationship.

Á See example usages later
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Features, Definitions & AssemblyShapeJoints (5 of 8)
ShapeElementin detail
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Features, Definitions & AssemblyShapeJoints (6 of 8)
AssemblyShapeJoint- Basic

An AssemblyShapeJointdefines a joint between two or more OccurrenceShapeFeaturewithin an AssemblyDefinition. 

An AssemblyShapeJointmay be used for joining mechanical, electrical, optical, or piping features

An OccurrenceShapeFeatureis typically defined by a PartFeature

Two or more OccurrenceShapeFeatureare joined together in an AssemblyShapeJointthrough AssemblyShapeJointItemRelationship

An optional JointTypeindicates on how an AssemblyShapeJointis realized
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Features, Definitions & AssemblyShapeJoints (7 of 8)

Features, Contacts and Joints

PartShapeElementand OccurrenceShapeElementrepresents specific ShapeElementsfor Part and Occurrence respectively

PartFeatureand OccurrenceShapeFeaturerepresents specific ShapeElementsthat are on the physical boundary of a Part and Occurrence respectively

PartContactFeatureand OccurrenceContactFeaturerepresents ShapeElementsthat are intended to be connected with other contact features

AssemblyShapeJointjoins two or more OccurrenceContactFeature(or OccurrenceShapeFeatue) by AssemblyShapeJointItemRelationships
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Features, Definitions & AssemblyShapeJoints (8 of 8)
Example: The two Inserts 1 and 2 that are joined into the Slots A and B of a Connector Housing

Á SingleOccurrencesof Parts are assembled together in a WiringHarnessAssemblyDesignby NextAssemblyOccurrenceUsage

Á The PartContactFeatures of a PartView are replicated as OccurrenceContactFeaturefor the SingleOccurrences

Á AssemblyShapeJointsfor a WiringHarnessAssemblyDesignjoin the OccurrenceContactFeaturesby AssemblyShapeJointItemRelationships
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Wire, Cables & TransportFeature (1 of 10)
Transport Features, Terminals & ConnectivityDef.

Á Electrical energy or information, light, matter is transported by special TransportFeaturesfor PartViewsand Occurrences. 

- In the electrical world this is also called a conductor (e.g. a wire, or a busbar)

- In the optical area, the TransportFeaturemight be a fiber

- In the pneumatic or hydraulic area, the TransportFeatureis for matter (e.g. a pipe or a hose)

Á A TransportFeatureis accessed by Terminals (Part/Occurrence). OccurrenceTerminalsare intended to be joined on an assembly level with other terminals by a special 
manufacturing method; e.g. by crimping or soldering

Á PartConnectivityDefinition is similar to AssemblyShapeJointto state on a higher level which Occurrence- and PartTerminalsare connected without providing details
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Wire, Cables & TransportFeature (2 of 10)
Example: simple connector

Á a Part that is a connector

Á ... with two PartTerminalsidentified as òsignaló and ògndó

Á... that are intended to be joint by crimping (òcrimp_terminaló) 
on the next higher assembly level (òjoin terminaló)

Á a SingleOccurrenceof the connector with the ID òphone1ó

Á ... with two OccurrenceTerminalsthat are defined by the 
PartTerminals

<Partuid="_117000">
Χ
<PartTypes>
<PartCategoryEnum>connector</PartCategoryEnum>

</PartTypes>
<Versions>
<PartVersionuid="_117001">
<Id id=έ±ŜǊǎƛƻƴ мϦ/>
<Views>
<PartViewuid="_117002">
<InitialContextuidRef="_100102"/>
<Occurrencexsi:type="n0:SingleOccurrence"uid="_217100">
<Id id="phone1"/>
<ShapeElementxsi:type="n0:OccurrenceTerminal"uid="_217102">
<DefinitionuidRef="_117004"/>

</ShapeElement>
<ShapeElementxsi:type="n0:OccurrenceTerminal"uid="_217104">
<DefinitionuidRef="_117009"/>

</ShapeElement>
</Occurrence>
<ShapeElementxsi:type="n0:PartTerminal"uid="_117004">
<Id id="Join signal"/>
<IntendedJointType>
<TerminalJointTypeEnum>crimp_terminal</TerminalJointTypeEnum>

</IntendedJointType>
<InterfaceOrJoinTerminal>join_terminal</InterfaceOrJoinTerminal>

</ShapeElement>
<ShapeElementxsi:type="n0:PartTerminal"uid="_117009">
<Id id="Join gnd"/>
<IntendedJointType>
<TerminalJointTypeEnum>crimp_terminal</TerminalJointTypeEnum>

</IntendedJointType>
<InterfaceOrJoinTerminal>join_terminal</InterfaceOrJoinTerminal>

</ShapeElement>
</PartView>

</Views>
</PartVersion>

</Versions>
</Part>
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Wire, Cables & TransportFeature (3 of 10)
Á A wire consists of a single conductor/ (maybe of several strands) and typically an isolation.

Á The isolation has to be somehow removed before the conductor/ TransportFeaturecan be accessed by a Wire/CableOccurrenceTerminal(details not covered so far in 
the standard).

Á A cable consists of several òwiresó(conductors), and so it is essential to identify the wire in the cable (e.g. by color).

- This is typically done by WirePartIdentification or for special cases by a WireOccurrenceIdentification

- Both identifications have a code property to the predefined PropertyDefinition named WireColourBasedIdentificationCode

- Typical usage: A WireOccurrenceIdentification refers to a WirePartIdentification as Definition.
A WireOccurrenceIdentification has no colour code, but inherit this from WirePartIdentification

Á CableOccurrenceTerminalsthat are located close together (e.g. same end) are grouped together by CableOccurrenceTerminalLocationGroup
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Wire, Cables & TransportFeature (4 of 10)
Often conductors (e.g. Wires, Cables, Busbars) are connected only at the ends but sometimes 
at any location
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Wire, Cables & TransportFeature (5 of 10)
Example: WireOccurrence(1 of 2)

Á a Part with the categories òwireó and òraw_material_by_lengthó

Á the WirePartIdentification identifies the single conductor in the wire

- its code is defined by the WireColourBasedIdentificationCodeas òwhiteó

Á The cross-sectional structure of the wire can be defined by 
CrossSectionalPartShapeElement. The predefined properties are:

- MinCrossSectionDiameter, MaxCrossSectionDiameter

- MinimumBendRadius

- Whether it is an inner or outer boundary ( OuterOrInnerBoundary)

Note 1: these properties got introduced for determining the values for the cross section of a harness 
segment

Note 2: See further details on harness cross sectional structure (onion model)

Á Further user defined properties can be added to CrossSectionalPartShapeElementfor:

- The CrossSectionShape(e.g. round, square, or flat)

- Whether the wire is solid (rigid) or stranded (flexible)

- The cross-sectional area (e.g. 1.5 mm2)

- The diameter of the conductor (e.g. AWG 22, for the US)
<PropertyDefinitionxsi:type="n0:WireColourBasedIdentificationCode"uid="_100201">

<Id id="white"/>

<PropertyType>

<ClassString>wire colour-based identification code</ClassString>

</PropertyType>

</PropertyDefinition>

<Partuid="_101000">

Χ

<PartTypes>

<PartCategoryEnum>wire</PartCategoryEnum>

<PartCategoryEnum>raw_material_by_length</PartCategoryEnum>

</PartTypes>

<Versions>

<PartVersionuid="_101001">

<Id id="/NULL"/>

<Views>

<PartViewxsi:type="n0:AssemblyDefinition"uid="_101002">

<DefiningGeometryuidRef="_104890"/>

<InitialContextuidRef="_100102"/>

Χ <!τSee next slide for the Occurrence-->

<ShapeElementxsi:type="n0:CrossSectionalPartShapeElement"uid="_101020">

<MinCrossSectionDiameteruid="_1010201"xsi:type="n0:NumericalValue">

<Unit uidRef="_100301"/>

<ValueComponent>0.001</ValueComponent>

</MinCrossSectionDiameter>

<MinimumBendRadiusuid="_1010202"xsi:type="n0:NumericalValue">

<Unit uidRef="_100301"/>

<ValueComponent>0.02</ValueComponent>

</MinimumBendRadius>

<OuterOrInnerBoundary>outer_boundary</OuterOrInnerBoundary>

</ShapeElement>

<ShapeElementxsi:type="n0:WirePartIdentification"uid="_101021">

<Id id="1"/>

<CodeuidRef="_100201"/>

</ShapeElement>

</PartView>

</Views>

</PartVersion>

</Versions>

</Part>
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Wire, Cables & TransportFeature (6 of 10)
Example: WireOccurrence(2 of 2)

Á a WireOccurrencehas a particular length, here 1.75m

Á the WireOccurrenceIdentification replicates the information from the 
PartOccurrenceIdentification

Á two WireOccurrenceTerminalsat the ends of the wire, òend aó and òend bó, are 
defined both referencing to the same WireOccurrenceIdentification

Á additional WireOccurrenceTerminalsin the middle of the wire can be defined 
as needed

Note: This structure is a bit exhausted but is chosen to be in symmetry with the 
structure of CableOccurrence

<Occurrencexsi:type="n0:WireOccurrence"uid="_201004">

<Id id="wire1"/>

<ShapeElementxsi:type="n0:WireOccurrenceTerminal"uid="_201006">

<Name>

<CharacterString>end a</CharacterString>

</Name>

<AssociatedTransportFeatureuidRef="_201008"/>

</ShapeElement>

<ShapeElementxsi:type="n0:WireOccurrenceTerminal"uid="_201007">

<Name>

<CharacterString>end b</CharacterString>

</Name>

<AssociatedTransportFeatureuidRef="_201008"/>

</ShapeElement>

<ShapeElementxsi:type="n0:WireOccurrenceIdentification"uid="_201008">

<DefinitionuidRef="_101021"/>

</ShapeElement>

<Quantityxsi:type="n0:NumericalValue"uid="_201010">

<Unit uidRef="_100301"/>

<ValueComponent>1.75</ValueComponent>

</Quantity>

</Occurrence>
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Wire, Cables & TransportFeature (7 of 10)
Groups of ShapeElements- Multi -Terminals

In most cases a PartShapeElementis an ElementOf a PartView, and an OccurrenceShapeElementis an ElementOfan Occurrence ê 
but not always

We saw that a CableOccurrenceTerminalis an ElementOf a CableOccurrenceTerminalLocationGroup

In general, all ShapeElementscan also be elements of another ShapeElement. This allows hierarchical grouping of ShapeElements.

This capability might also be useful to represent e.g. the connectivity of coax, triax, quad connectors, or e.g. Ethernet CAT-5 cable as 
there are standards on how to connect the detailed conductors. 
(TBD: provide an example for this case)
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Wire, Cables & TransportFeature (8 of 10)
Example: CableOccurrenceTerminals(1 of 2)

two properties of type 
òwire colour-based identification codeó 
with the values òwhiteó and òredó

a part with the categories òcableó and òraw_material_by_lengthó

the PartView has two conductors, indicated by 
WirePartIdentification that references the òwire colour-based 
identification codeó for òwhiteó and òredó

<PropertyDefinitionxsi:type="n0:WireColourBasedIdentificationCode"uid="_100201">

<Id id="white"/>

<PropertyType>

<ClassString>wire colour-based identification code</ClassString>

</PropertyType>

</PropertyDefinition>

<PropertyDefinitionxsi:type="n0:WireColourBasedIdentificationCode"uid="_100202">

<Id id="red"/>

<PropertyType>

<ClassString>wire colour-based identification code</ClassString>

</PropertyType>

</PropertyDefinition>

<Partuid="_104000">

Χ

<PartTypes>

<PartCategoryEnum>cable</PartCategoryEnum>

<PartCategoryEnum>raw_material_by_length</PartCategoryEnum>

</PartTypes>

<Versions>

<PartVersionuid="_104001">

<Id id=έ±ŜǊǎƛƻƴ мϦ/>

<Views>

<PartViewuid="_104002">

<DefiningGeometryuidRef="_104890"/>

<InitialContextuidRef="_100102"/>

Χ <!τSee next slide for the Occurrence-->

<ShapeElementxsi:type="n0:WirePartIdentification"uid="_104003">

<Id id="A"/>

<CodeuidRef="_100201"/>

</ShapeElement>

<ShapeElementxsi:type="n0:WirePartIdentification"uid="_104004">

<Id id="B"/>

<CodeuidRef="_100202"/>

</ShapeElement>

</PartView>

</Views>

</PartVersion>

</Versions>

</Part>
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Wire, Cables & TransportFeature (9 of 10)
Example: CableOccurrenceTerminals(2 of 2)

CableOccurrencehas:

a particular length (here, 4.25m)

two WireOccurrenceIdentification that reference 
corresponding PartOccurrcenceIdentification

two CableOccurrenceTerminalLocationGroup, 
one for each end: ñend aò and ñend bò

each CableOccurrenceTerminalLocationGroup
has two CableOccurrenceTerminals that 
corresponds to the two 
WireOccurrenceIdentifications

<Occurrencexsi:type="n0:CableOccurrence"uid="_204006">

<Id id="cable3"/>

<ShapeElementxsi:type="n0:CableOccurrenceTerminalLocationGroup"uid="_204010">

<Name>

<CharacterString>end a</CharacterString>

</Name>

<ShapeElementxsi:type="n0:CableOccurrenceTerminal"uid="_204013">

<AssociatedTransportFeatureuidRef="_204003"/>

</ShapeElement>

<ShapeElementxsi:type="n0:CableOccurrenceTerminal"uid="_204014">

<AssociatedTransportFeatureuidRef="_204004"/>

</ShapeElement>

</ShapeElement>

<ShapeElementxsi:type="n0:CableOccurrenceTerminalLocationGroup"uid="_204020">

<Name>

<CharacterString>end b</CharacterString>

</Name>

<ShapeElementxsi:type="n0:CableOccurrenceTerminal"uid="_204023">

<AssociatedTransportFeatureuidRef="_204003"/>

</ShapeElement>

<ShapeElementxsi:type="n0:CableOccurrenceTerminal"uid="_204024">

<AssociatedTransportFeatureuidRef="_204004"/>

</ShapeElement>

</ShapeElement>

<ShapeElementxsi:type="n0:CrossSectionalOccurrenceShapeElement"uid="_204007">

<DefinitionuidRef="_104020"/>

</ShapeElement>

<ShapeElementxsi:type="n0:WireOccurrenceIdentification"uid="_204003">

<DefinitionuidRef="_104003"/>

</ShapeElement>

<ShapeElementxsi:type="n0:WireOccurrenceIdentification"uid="_204004">

<DefinitionuidRef="_104004"/>

</ShapeElement>

<Quantityxsi:type="n0:NumericalValue"uid="_204008">

<Unit uidRef="_100301"/>

<ValueComponent>4.25</ValueComponent>

</Quantity>

</Occurrence>
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Wire, Cables & TransportFeature (10 of 10)
Example: AssemblyShapeJoint

This example shows how AssemblyShapeJointis used to connect 
a particular end of a wire in a cable with the terminal of a 
connector.

Á a Part that is an assembly, here WiringHarnessAssemblyDesign

Á NextAssemblyOccurrenceUsagesbrings the Occurrences 
òphone1ó and òcable3ó into the assembly

Á a single AssemblyShapeJointrealised by crimping 
(òcrimped_connectionó)

Á the joint is established by 
AssemblyShapeJointItemRelationshipbetween 

- Cable3 (wire A at end_b)

- Phone1 (terminal òsignaló)

<Partuid="_311000"><!-- Part_H1 -->
Χ
<PartTypes>
<PartCategoryEnum>assembly</PartCategoryEnum>
<PartCategoryEnum>wiring_harness</PartCategoryEnum>

</PartTypes>
<Versions>
<PartVersionuid="_311001">
Χ
<Views>
<PartViewxsi:type="n0:WiringHarnessAssemblyDesign"uid="_311002">
Χ
<!--2 AssemblyJointson Phone1 with cable3-->
<ShapeElementxsi:type="n0:AssemblyShapeJoint"uid="_311020">
<ShapeElementRelationshipxsi:type="n0:AssemblyShapeJointItemRelationship"uid="_311120">
<RelateduidRef="_204023"/> <!-- cable3#end b A -->
<RelationType><ClassString></ClassString></RelationType>

</ShapeElementRelationship>
<ShapeElementRelationshipxsi:type="n0:AssemblyShapeJointItemRelationship"uid="_311220">
<RelateduidRef="_217102"/> <!-- phone1#Join signal -->
<RelationType><ClassString></ClassString></RelationType>

</ShapeElementRelationship>
<JointType>crimped_connection</JointType>

</ShapeElement>

<ViewOccurrenceRelationshipuid="_315021"xsi:type="n0:NextAssemblyOccurrenceUsage">
<RelateduidRef="_204006"/> <!--CableOccurrencecable3 (speaker wire)-->
<RelationType>
<ClassString>next assembly occurrence</ClassString>

</RelationType>
</ViewOccurrenceRelationship>
<ViewOccurrenceRelationshipuid="_315043"xsi:type="n0:NextAssemblyOccurrenceUsage">
<RelateduidRef="_217100"/> <!-- phone1 -->
<RelationType>
<ClassString>next assembly occurrence</ClassString>

</RelationType>
</ViewOccurrenceRelationship>
Χ
</PartView>
</Views>

</PartVersion>
</Versions>

</Part>
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Shapes/ContactFeatureDefinition & -Elements (1 of 10)

Á a ShapeFeatureDefinitionallows for the identification of an independent feature with/without a defining GeometricModel

Á a ShapeFeatureDefinitioncan be used as the definition for a PartFeature. This allows to define the common shape of a feature once, and then use it for 
many different PartViews

Á a ContactFeatureDefinition is a kind of ShapeFeatureDefinitionthat is intended to be contacted by other corresponding ContactFeatureDefinitions. Mating 
pairs can be identified by ContactFeatureDefinitionFitRelationship

Á a ShapeFeatureDefinitionElementidentifies a part of a ShapeFeatureDefinition

Á with the subtype ShapeFeatureDefinitionOccurrenceElementit is possible to compose complex ShapeFeatureDefinitionsfrom simpler ones.

Á ... (more to follow)
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Shapes/ContactFeatureDefinition & -Elements (2 of 10)
Principle hierarchical usage on ContactFeatureDefinition level ðpart and -assembly level
The data model can be used to define connectivity on the template level, part library and assembly level

Á Level 1: ContactFeatureDefinition. This level might be broken down in several sub-levels.

- A lower level ContactFeatureDefinition and ðFitRelationship are used e.g. a terminal pin and a terminal socket fit together

- A higher level ContactFeatureDefinition and ðFitRelationship are used to see how a plug and a receptacle connector, each with two terminals, fit together by re-using the 
ContactFeatureDefinition and ðFitRelationship from the lower level together

- Higher level ShapeFeatureDefinitionOccurrenceElementare defined by either lower level ContactFeatureDefinitions (see example), or lower level 
ShapeFeatureDefinitionOccurrenceElements(not shown here).

- Higer level ShapeFeatureDefinitionOccurrenceElementsmight be related by  ShapeFeatureDefinitionOccurrenceElementRelationshipwith a ParentRelationship and a Definition 
by the lower level

- The hierarchy on ContactFeatureDefinition can span several levels, e.g. including inserts and contact cavities

Á Level 2: Part level (e.g. in a part library)

- It is sufficient to define the Terminals/ PartFeaturesand refers to the corresponding ContactFeatureDefinitions and ShapeFeatureDefinitionOccurrenceElements. Implementations 
can then derive which part fits with which other parts

- Each connector is represented by a higher-level Terminal/PartContactFeatureand lower-level Terminal/PartContactFeature

Á Level 3: Occurrence and assembly level

- It is sufficient to have an AssemblyShapeJointson the main Terminals/OccurrenceFeaturestogether with a definition from level 1. 

- In this example e.g. an AssemblyShapeJointis it sufficient to have a higher level OccurrenceTerminalsX and Y

- A receiving application can deduce that X.Terminal1 is connected with Y.TerminalAand X.Terminal2 is connected with Y.TerminalB. So, there is no need to repeat this information.

Á The above pattern greatly simplify the definition of parts and assemblies as the detailed connectivity is predefined in fit p atterns

- On the part/library level, only the underlying ContactFeatureDefinition are referenced

- On the Assembly/Occurrence level, only a single AssemblyShapeJointstatement for the main Terminals/Features is needed

- A receiving application can simply deduced the underlying connectivity details for each Terminal by following the explained h ierarchy. This typical usages are e.g. for power plug 
connections and Ethernet/RJ45 connections
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Shapes/ContactFeatureDefinition & -Elements (3 of 10)
Principle hierarchical usage on ContactFeatureDefinition level ðpart and -assembly level
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Shapes/ContactFeatureDefinition & -Elements (4 of 10)
Example on template level with Deutsch IMC Series connector

This example shows how to use a ðFitRelationship between ContactFeatureDefinitions for a size 20 cavity (of some plug) and the contact profile size 20 pin 
connector contact

Á an Organization to identify the company òDeutschó

Á two ContactFeatureDefinitions for size 20 cavity_profile and contact_profile

Á the ContactFeatureDefinitions are related by a ContactFeatureDefinitionFitRelationship, this means that the size 20 contact_profile fits into the size 20 
cavity_profile
Note: fit relationship can be applied in either direction
Note: the fit relationship establishes a mechanical fit

Á this information is not essential for exchange of a EWH design, but is useful in a library so that CAD systems can make the right selection
Note: fit relationships can be used for validation of a design

<Organizationuid="_100"> <!τDeutsch company -->
<Id id="http:// www.deutsch.net"/>

</Organization>

<ShapeFeatureDefinitionxsi:type="n0:ContactFeatureDefinition"uid="_101">
<Id><Identifier uid=Ϧψнлмέ id=έLa/ {ŜǊƛŜǎ {ƛȊŜ нл ŎŀǾƛǘȅέ idContextRef=έψмллέ></Id> Χ
<ShapeFeatureType>cavity_profile</ShapeFeatureType>

</ShapeFeatureDefinition>
<ShapeFeatureDefinitionxsi:type="n0:ContactFeatureDefinition"uid="_102">
<Id><Identifier uid=Ϧψнлмέ id=έLa/ {ŜǊƛŜǎ {ƛȊŜ нл Ǉƛƴέ idContextRef=έψмллέ></Id> Χ
<ShapeFeatureType>contact_profile</ShapeFeatureType>
<ShapeFeatureDefinitionRelationshipxsi:type="n0:ContactFeatureDefinitionFitRelationship"uid="_103">
<RelateduidRef="_101"/>

</ShapeFeatureDefinitionRelationship>
</ShapeFeatureDefinition>
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Shapes/ContactFeatureDefinition & -Elements (5 of 10)
Example on the part level with Deutsch IMC Series connector

This example on a part level shows how a fit relationship 
can be used to figure out that connector contact fits into 
either of the cavities of a connector

a Part that is a connectorwith two PartContactFeature
ò1ó and ò2ó that are defined by a 
ContactFeatureDefinition that is a cavity_profile

a Part that is a connector_contactwith a 
PartContactFeatureòoó that is defined by a 
ContactFeatureDefinition that is a contact_profile

<Partuid="_200"> <!τDeutsch connector -->
<Id><Identifier uid=Ϧψнлмέ id=έLaмс-нллн·έ idContextRef=έψмллέ></Id>
<PartTypes>
<PartCategoryEnum>connector</PartCategoryEnum>

</PartTypes>
<Versions>
<PartVersionuid="_202">
<Id id=έ±ŜǊǎƛƻƴ мϦ/>
<Views>
<PartViewuid="_202">
<InitialContextuidRef="_100102"/>
<ShapeElementxsi:type="n0:PartContactFeature"uid="_203">
<Id id=έ1"/>
<DefinitionuidRef="_101"/>

</ShapeElement>
<ShapeElementxsi:type="n0:PartContactFeature"uid="_204">
<Id id=έ2"/>
<DefinitionuidRef="_101"/>

</ShapeElement>
</PartView>

</Views>
</PartVersion>

</Versions>
</Part>
<Partuid="_300"> <!τDeutsch connector-contact -->
<Id><Identifier uid=Ϧψнлмέ id=έсусл-201-нлнтуέ idContextRef=έψмллέ></Id>
<PartTypes>
<PartCategoryEnum>connector_contact</PartCategoryEnum>

</PartTypes>
<Versions>
<PartVersionuid="_302">
<Id id=έ±ŜǊǎƛƻƴ мϦ/>
<Views>
<PartViewuid="_303">
<InitialContextuidRef="_100102"/>
<ShapeElementxsi:type="n0:PartContactFeature"uid="_304">
<Id id=έo"/>
<DefinitionuidRef="_102"/>

</ShapeElement>
</PartView>

</Views>
</PartVersion>

</Versions>
</Part>
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Shapes/ContactFeatureDefinition & -Elements (6 of 10)
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EPXB example from Radiall (EN 4644)
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Shapes/ContactFeatureDefinition & -Elements (7 of 10)
Relationship between ARINC 600 receptable and plug

<Partuid="_125000">

<!--ARINC 600 shell size 1 rack plug -->

<Id id="SB6 4 1 M"/>

<Name>

<CharacterString>ARINC 600 shell size 1 rack plug</CharacterString>

</Name>

<PartTypes>

<PartCategoryEnum>discrete</PartCategoryEnum>

<PartCategoryEnum>connector_housing</PartCategoryEnum>

</PartTypes>

<Versions>

<PartVersionuid="_125001">

<Id/>

<Views>

<PartViewuid="_125002">

<InitialContextuidRef="_100102"/>

<Occurrencexsi:type="n0:SingleOccurrence"uid="_225100">

<Id id="arinc1 housing"/>

Χ
</Occurrence>

<ShapeElementxsi:type="n0:PartContactFeature"uid="_125010">

Χ
<!-- A-slot-->
Χ
<!-- B-slot-->
Χ
<!-- C-slot-->

<ShapeElementxsi:type="n0:PartContactFeature"uid="_125013">

<PartDefinitionuidRef="_60C030"/>

</ShapeElement>

<PartDefinitionuidRef="_60C000"/>

</ShapeElement>

</PartView>

</Views>

</PartVersion>

</Versions>

</Part>

<ShapeElementxsi:type="n0:ShapeFeatureDefinitionOccurrenceElement"uid="_60C030">

<Name>

<CharacterString>C-slot</CharacterString>

</Name>

<DefinitionuidRef="_604000"/>

</ShapeElement>

<ShapeFeatureDefinitionxsi:type="n0:ContactFeatureDefinition"uid="_604000">

<Name>

<CharacterString>arinc600 rack plug C slot profile</CharacterString>

</Name>

<ShapeFeatureType>slot_profile</ShapeFeatureType>

<ShapeFeatureDefinitionRelationshipxsi:type="n0:ContactFeatureDefinitionFitRelationship"uid="_604010">

<RelateduidRef="_603000"/>

</ShapeFeatureDefinitionRelationship>

</ShapeFeatureDefinition>
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Shapes/ContactFeatureDefinition & -Elements (8 of 10)
Relationship between ARINC 600 receptable and plug

<Partuid="_112000">

<!-- ARINC 600 shell 1 C 5W2 insert -->

<Id id="8660-5W2"/>

<Name>

<CharacterString>ARINC 600 shell size 1 C 5W2 insert</CharacterString>

</Name>

<PartTypes>

<PartCategoryEnum>discrete</PartCategoryEnum>

<PartCategoryEnum>connector_insert</PartCategoryEnum>

</PartTypes>

<Versions>

<PartVersionuid="_112001">

<Id id="Version 1"/>

<Views>

<PartViewuid="_112002">

<InitialContextuidRef="_100102"/>

<Occurrencexsi:type="n0:SingleOccurrence"uid="_212010">

<Id id="C-insert"/>

Χ
</Occurrence>
Χ
<!-- size #5-->
<!-- size 16-->
<!ςC-insert profile-->

<ShapeElementxsi:type="n0:PartContactFeature"uid="_112090">

<Id id="Insert profile"/>

<PartDefinitionuidRef="_60B090"/>

</ShapeElement>
</PartView>

</Views>
</PartVersion>

</Versions>
</Part>

<ShapeElementxsi:type="n0:ShapeFeatureDefinitionOccurrenceElement"uid="_60B090">

<Name>

<CharacterString>C-insert profile</CharacterString>

</Name>

<DefinitionuidRef="_603000"/>

</ShapeElement>

<ShapeFeatureDefinitionxsi:type="n0:ContactFeatureDefinition"uid="_603000">

<Name>

<CharacterString>arinc600 rack plug C insert profile</CharacterString>

</Name>

<ShapeFeatureType>insert_profile</ShapeFeatureType>

</ShapeFeatureDefinition>
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Shapes/ContactFeatureDefinition & -Elements (9 of 10)
Cavity C with contact type 5W2 for ARINC 600

<ShapeFeatureDefinitionxsi:type="n0:ContactFeatureDefinition"uid="_60B000">
<Name>
<CharacterString>arinc600 rack plug C 5W2 insert profile</CharacterString>

</Name>
<ShapeElementxsi:type="n0:ShapeFeatureDefinitionOccurrenceElement"uid="_60B010">
<Name>
<CharacterString>1</CharacterString> <!-- size #5 -->

</Name>
<DefinitionuidRef="_608000"/>

</ShapeElement>
<ShapeElementxsi:type="n0:ShapeFeatureDefinitionOccurrenceElement"uid="_60B020">
<Name>
<CharacterString>5</CharacterString> <!-- size #5 -->

</Name>
<DefinitionuidRef="_608000"/>

</ShapeElement>
<ShapeElementxsi:type="n0:ShapeFeatureDefinitionOccurrenceElement"uid="_60B030">
<Name>
<CharacterString>2</CharacterString> <!-- size #16 -->

</Name>
<DefinitionuidRef="_606000"/>

</ShapeElement>
<ShapeElementxsi:type="n0:ShapeFeatureDefinitionOccurrenceElement"uid="_60B040">
<Name>
<CharacterString>4</CharacterString> <!-- size #16 -->

</Name>
<DefinitionuidRef="_606000"/>

</ShapeElement>
<ShapeElementxsi:type="n0:ShapeFeatureDefinitionOccurrenceElement"uid="_60B050">
<Name>
<CharacterString>3</CharacterString> <!-- size #12 -->

</Name>
<DefinitionuidRef="_60A000"/>

</ShapeElement>
<ShapeElementxsi:type="n0:ShapeFeatureDefinitionOccurrenceElement"uid="_60B090">
<Name>
<CharacterString>C-insert profile</CharacterString>

</Name>
<DefinitionuidRef="_603000"/>

</ShapeElement>
</ShapeFeatureDefinition>
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Shapes/ContactFeatureDefinition & -Elements (10 of 10)
Example with the plug #5 of 5W2 insert

<ShapeFeatureDefinitionxsi:type="n0:ContactFeatureDefinition"uid="_60B000">
<Name>
<CharacterString>arinc600 rack plug C 5W2 insert profile</CharacterString>

</Name>
<ShapeElementxsi:type="n0:ShapeFeatureDefinitionOccurrenceElement"uid="_60B010">
<Name>
<CharacterString>1</CharacterString><!-- size #5 -->

</Name>
<DefinitionuidRef="_608000"/>

</ShapeElement>
Χ

</ShapeFeatureDefinition>

<ShapeFeatureDefinitionxsi:type="n0:ContactFeatureDefinition"uid="_608000">

<Name>

<CharacterString>arinc600 rack plug #5 cavity</CharacterString>

</Name>

<ShapeFeatureType>cavity_profile</ShapeFeatureType>

<ShapeFeatureDefinitionRelationshipxsi:type="n0:ContactFeatureDefinitionFitRelationship"uid="_608010">

<RelateduidRef="_607100"/>

</ShapeFeatureDefinitionRelationship>

</ShapeFeatureDefinition>

<ShapeFeatureDefinitionxsi:type="n0:ContactFeatureDefinition"uid="_607100">

<Name>

<CharacterString>arinc600 rack plug #5 contact mounting</CharacterString>

</Name>

<ShapeFeatureType>cavity_plug_or_contact_profile</ShapeFeatureType>

</ShapeFeatureDefinition>
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CrossSectionof Wire, Cable & HarnessSegment (1 of 6)

EWIS Interoperability Forum

Á The cross section of a harness segment, cables, wires or any protective coverage is perpendicular to the centre line of that object.

Á The cross-sectional data model follows the so-called óonion modeló with concentric layers and typically several cores.

Á A CrossSectionalPartShapeElementrepresents the cross section of a length extruded part such as a wire, a cable or a protective 
coverage. It has properties for the minimum and maximum cross-section diameter (MinimumBendRadius) and weather the cross 
section represents the Outer or one of potentially several Inner shapes (OuterOrInnerBoundary).

Á A CrossSectionalGroupShapeElementconsists of the combination of one or several items.

Source: Rentschler, Manuel & Adam, Frank & Chainho, Paulo & Krügel, Kilian & Vicente, Pedro. (2020). Parametric 
study of dynamic inter-array cable systems for floating offshore wind turbines. Marine Systems & Ocean Technology. 

15. 10.1007/s40868-020-00071-7. 
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CrossSectionof Wire, Cable & HarnessSegment (2 of 6)

EWIS Interoperability Forum

Constraints and recommendations:

If a CrossSectionalPartShapeElement is an elementOf another one, then the flag OuterOrInnerBoundary

shall be opposite of the one indicated by elementOf .

1. A top level CrossSectionalPartShapeElement shall always be an outershape element

2. A CrossSectionalGroupShapeElement shall not have OuterOrInnerBoundary be set, as it is implicitly 
always outer

3. The "cover" of a CrossSectionalGroupShapeElementWithTubularCover shall always be an inner 
boundary

4. The resulting shape of an CrossSectionalGroupShapeElementWithTubularCover is implicitly given 
by the outer shape of the "cover"

5. The items of a CrossSectionalGroupShapeElement shall be 
either CrossSectionalOccurrenceShapeElement or subtypes of CrossSectionalPartShapeElement .

6. The specific type CrossSectionalPartShapeElement is not allowed as an item for a 
CrossSectionalGroupShapeElement
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CrossSectionof Wire, Cable & HarnessSegment (3 of 6)
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Implementation example as Part21, using the DomainModel :

#10=PartView(...)
#12=CrossSectionalPartShapeElement(... #10, ... OuterOrInnerBoundary=TRUE )
#13=CrossSectionalPartShapeElement(... #12, ... OuterOrInnerBoundary=FALSE )
#14=CrossSectionalPartShapeElement(... #12, ... OuterOrInnerBoundary=FALSE )

#20=QuantifiedOccurrence( #10, length=3m );
#22=CrossSectionalOccurrenceShapeElement(...#20, #12)
#23=CrossSectionalOccurrenceShapeElement(...#22, #13)
#24=CrossSectionalOccurrenceShapeElement(...#22, #14)

#30=PartView(...): Flat structure, used so far, also for a single part
#32=CrossSectionalPartShapeElement(... #30, ... OuterOrInnerBoundary=TRUE )
#33=CrossSectionalPartShapeElement(... #32, ... OuterOrInnerBoundary=FALSE )

#40=QuantifiedOccurrence( #10, length=3m );
#42=CrossSectionalOccurrenceShapeElement(...#40, #11)
#43=CrossSectionalOccurrenceShapeElement(...#42, #12)

===
#100=WiringHarnessAssemblyDesign(...)
#101=NextAssemblyOccurrenceUsage( #100, #20)
#102=NextAssemblyOccurrenceUsage( #100, #40)
...

#111=HarnessSegment(... #100, CrossSection=#112 );
#112=CrossSectionalGroupShapeElementWithTubularCover( ... #100,
Items=(#22), Cover=#43) ## onion model

In this example we have two PartViewsand a WiringHarnessAssemblyDesign:

Á PartView#10 consists of a single outer boundary in which two inner 
boundaries are nested, #20 being an occurrence of #10

Á The OccurrenceShapeElements(#2x) are defined by the corresponding 
PartShapeElements(#1x) 

Á The Part #30 has a single outer boundary in which a single inner boundary is 
nested, #40 being an occurrence of #30

Á The OccurrenceShapeElements(#4x) are defined by the corresponding 
PartShapeElements(#3x) 

Á The WiringHarnessAssemblyDesign(#100) is an assembly of the occurences
#20 and #40

Á The HarnessSegment#111 of #100 has a defined cross section given by #112

Á The CrossSectionalGroupShapeElementWithTubularCover#112 nest within the 
inner boundary #43 the outer boundary defined by #22 (here only one, there 
might be several)

Á The outer boundary of #112 can be derived from #42 by following #43
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CrossSectionof Wire, Cable & HarnessSegment (4 of 6)
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ÁThis example consists of 4 CrossSectionalPartShapeElementfor the same part

- One CrossSectionalPartShapeElementfor the Outer oval shape (the MaxCrossSectionDiameteris essential to know the 
minimum size of a hole that this object should fit through). This typically has a minimum bend radius.

- Two circular Inner CrossSectionalPartShapeElement(the MinCrossSectionDiameterdefines how big the object can be placed in 
them)

- One CrossSectionalGroupShapeElementthat combined the three CrossSectionalPartShapeElementabove. The 
CrossSectionalGroupShapeElementis also a CrossSectionalPartShapeElement.

MinimumBendRadius = 1m

MinCrossSectionDiameter = 5mm

2 InnerBoundary

OuterBoundary

MaxCrossSectionDiameter= 20mm
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CrossSectionof Wire, Cable & HarnessSegment (5 of 6)
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Á Here an example with an outer 
CrossSectionalPartShapeElement with properties:

- MaxCrossSectionDiameter : 20 mm 

- MinimumBendRadius : 1000 mm

Á Two inner CrossSectionalPartShapeElements are 
contained within the outer 
CrossSectionalPartShapeElements with both 
having the property:

- MinCrossSectionDiameter : 5mm

Á The CrossSectionalOccurenceShapeElements are 
defined by corresponding 
CrossSectionalPartShapeElements

<ShapeElementxsi:type="n0:CrossSectionalOccurrenceShapeElement" uid="_202007">
<DefinitionuidRef="_102020"/> <!-- see below -->
<!---> optional <-->
<ShapeElementxsi:type="n0:CrossSectionalOccurrenceShapeElement" uid="_202007_inner1">
<DefinitionuidRef="_101020_inner1"/> <!-- see below -->

</ShapeElement>
<ShapeElementxsi:type="n0:CrossSectionalOccurrenceShapeElement" uid="_202007_inner2">
<DefinitionuidRef="_101020_inner2"/> <!-- see below -->

</ShapeElement>
</ShapeElement>

<ShapeElementxsi:type="n0:CrossSectionalPartShapeElement" uid="_101020">
<OuterOrInnerBoundary>outer_boundary</OuterOrInnerBoundary>
<MaxCrossSectionDiameterxsi:type="n0:NumericalValue"uid="_xxx1">
<Unit uidRef="_100301"/>
<ValueComponent>20</ValueComponent>

</MaxCrossSectionDiameter>
<MinimumBendRadiusxsi:type="n0:NumericalValue"uid="_xxx1.1">
<Unit uidRef="_100301"/>
<ValueComponent>1000</ValueComponent><!-- for 1m -->

</MinimumBendRadius>
<ShapeElementxsi:type="n0:CrossSectionalPartShapeElement" uid="_101020_inner1">
<OuterOrInnerBoundary>inner_boundary</OuterOrInnerBoundary>
<MinCrossSectionDiameterxsi:type="n0:NumericalValue"uid="_xxx3">
<Unit uidRef="_100301"/>
<ValueComponent>5</ValueComponent>

</MinCrossSectionDiameter>
</ShapeElement>
<ShapeElementxsi:type="n0:CrossSectionalPartShapeElement" uid="_101020_inner2">

<OuterOrInnerBoundary>inner_boundary</OuterOrInnerBoundary>
<MinCrossSectionDiameterxsi:type="n0:NumericalValue"uid="_xxx5">

<Unit uidRef="_100301"/>
<ValueComponent>5</ValueComponent>

</MinCrossSectionDiameter>
</ShapeElement>

</ShapeElement>
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CrossSectionof Wire, Cable & HarnessSegment (6 of 6)
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This example shows the Hierarchical usage of 
CrossSectionalGroupShapeElements .

Á A CrossSectionalAlternativePartShapeElement

(_313001) defines that the 
CrossSectionalOccurrenceShapeElements (_201109 
and _201209) are used alternatively for this group

Á A TwistedCrossSectionalGroupShapeElement

(_313002) contains a 
CrossSectionalPartShapeElement (_313001, see above) 
and another CrossSectionalOccurrenceShapeElement

(_204007) and twist these clockwise with a period of 0.05m

Á A CrossSectionalGroupShapeElementWithLacing is 

<!--wire2 or wire3 (S2&S3)-->
<ShapeElementxsi:type="n0:CrossSectionalAlternativePartShapeElement" uid="_313001">
<OuterOrInnerBoundary>outer_boundary</OuterOrInnerBoundary>
<Items>
<CrossSectionalOccurrenceShapeElementuidRef="_201109"/> <!--wire2/outer-->
<CrossSectionalOccurrenceShapeElementuidRef="_201209"/> <!--wire3/outer-->

</Items>
</ShapeElement>
<!--twist (wire2 or wire3) with cable3 (S2&S3)-->
<ShapeElementxsi:type="n0:TwistedCrossSectionalGroupShapeElement" uid="_313002">
<OuterOrInnerBoundary>outer_boundary</OuterOrInnerBoundary>
<Items>
<CrossSectionalPartShapeElementuidRef="_313001"/> <!--wire2 or wire3 -->
<CrossSectionalOccurrenceShapeElementuidRef="_204007"/> <!--cable3/outer -->

</Items>
<TwistDirection>clockwise</TwistDirection>
<TwistPeriodxsi:type="n0:NumericalValue"uid="_313003">
<Definition>
<PropertyDefinitionString>Non sense</PropertyDefinitionString>

</Definition>
<Unit uidRef="_100301"/>
<ValueComponent>0.05</ValueComponent>

</TwistPeriod>
</ShapeElement>
<!--Lacing of cable1, cable2 & wire3 (S5)-->
<ShapeElementxsi:type="n0:CrossSectionalGroupShapeElementWithLacing" uid="_313008">
<OuterOrInnerBoundary>outer_boundary</OuterOrInnerBoundary>
<Items>
<CrossSectionalOccurrenceShapeElementuidRef="_202007"/><!--cable1/outer-->
<CrossSectionalOccurrenceShapeElementuidRef="_202107"/><!--cable2/outer-->

</Items>
</ShapeElement>
<!τTubular cover -->
<ShapeElementxsi:type="n0:CrossSectionalGroupShapeElementWithTubularCover" uid="_313007">
<OuterOrInnerBoundary>outer_boundary</OuterOrInnerBoundary>
<Items>
<CrossSectionalPartShapeElementuidRef="_ 313002"/> <!ςtwisting result -->
<CrossSectionalPartShapeElementuidRef="_ 313008"/> <!ςlacing result -->

</Items>
<CoveruidRef="_222006"/><!--heatshrink1/inner-->

</ShapeElement>
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ÁThe next 5 slides present the associations of geometric/topological models between:

-piece parts and raw material, given by 2D/3D geometry models

-electrical wire harness (EWH) assembly, given by topological representations

-installation model of the EWH, given by either 2D model (e.g. formboard) or 3D model (as 
installed)

Geometry/Topology Associations (1 of 7)
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Geometry/Topology Associations (2 of 7)
Use of the Geometry/Topology Associations for assembly cases

Á NextAssemblyOccurrenceUsageis a subtype of AssemblyOccurrenceRelationship, 
that is essential to define any assembly

Á Its attribute Placementcan refer to several kinds of RepresentationRelationshipor 
in simple cases directly to CartesianTransformation

Á For the purpose of the CAx-IF most often CartesianTransformationor 
GeometricRepresentationRelationshipWithPlacementTransformationis 
used/recommended

Á For the purpose of EWH the relationship GeometryToTopologyModelAssociation
and TopologyToGeometryModelAssociation are need additionally

- GeometryToTopologyModelAssociation relates the 2D/3D models of assembly 
components to the EWH topology model

- TopologyToGeometryModelAssociation relates the topological model of a 
WiringHarnessAssemblyDesignto a GeometricModel

- This geometric model might e.g. represent a formboard (2D), or a 3D model as-
designed. 

- This geometric model might be an additional model for the wiring harness assembly 
design or the geometric model of a higher -level assembly (e.g. of the whole vehicle)
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Geometry/Topology Associations (3 of 7)
Details of GeometryToTopologyModelAssociation & TopologyToGeometryModelAssociation

The GeometryToTopologyModelAssociation maps from an 
(External)GeometricModel to an 
EdgeBasedTopologicalRepresentationWithLengthConstraint

The TopologyToGeometryModelAssociation maps from an 
EdgeBasedTopologicalRepresentationWithLengthConstraintto an 
(External)GeometricModel

The (External)GeometricModels might be 2D or 3D

The GeometryToTopologyModelAssociation is typically a single item 
association
Note: only in special cases of cables and wires that donõt have a round 
cross-section, two items might be needed in this association

The TopologyToGeometryModelAssociation is typically a multi-item 
association; 
Note: the list of Origin elements must match to the list of Target 
elements
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Geometry/Topology Associations (4 of 7)
Problem on how to handle geometry of flexible parts

Á The instance diagram shows the structure for an assembly 
consisting of a SingleOccurrenceof a connector and a 
CableOccurrenceof a cable

Á The geometric model of the connector is placed into the 
geometric model of the assembly using a 
GeometricRepresentationRelationshipWithPlacementTransfor
mation

ÁWhat to do with the geometric model of the cable? 
The cable is typically flexible while the connector is rigid. So, 
the flexible cable does not have a geometric model that could 
be directly placed into the geometric model of an assembly.

Á But the cable might have a 2D geometric cross section 
model that is either round or either a specific shape
(e.g. a speaker cable with a cross section like an ó8ó)

Á An assembly that is an WiringHarnessAssemblyDesign
(WHAD)
has a topology attribute that refers to 
EdgeBasedTopologicalRepresentationWithLenghtConstraint
(EBTRepWLC) that is able to overcome the indicated problem 
(???). See next slides.
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Geometry/Topology Associations (5 of 7)
Associations of geometric Models to the topological Harness Model

Á In red colour we can see two instances of 
GeometryToTopologyModelAssociation (G2TMAsso)

Á Both G2TMAsso relate the GeometricModel (Related) of the parts to the 
EBTRepWLC(Relating) of the WHAD

Á For rigid occurrences (on the right), a single AxisPlacementof the 
GeometricModel (of the whole part) is used as Origin and associated to 
a Target VertexPoint of the EBTRepWLC

Á For flexible occurrences (on the left), a single AxisPlacementof the 
GeometricModel (2D cross-section model) is used as Origin and 
associated either to a Path or an EdgeBoundedCurveWithLenght
(EdgeBCWL).
The interpretation is that this 2D cross section model is constant and 
swept along the whole Path/Edge.
Note: the orientation of the cross -section might be controlled by a 
second AxisPlacementfor Origin and a second Path/Edge for the Target

EWIS Interoperability Forum 97



© EWIS Interoperability Forum 2025 | All rights reserved

Geometry/Topology Associations (6 of 7)
A Wiring Harness with all Transformations and Associations

In green colour:

Á TopologyToGeometryModelAssociation (T2GMAsso) 
associates an EBTRepWLC(Related) of a WHAD to a 
GeometricModel (Relating) of a WHAD (of a higher-level 
assembly where WHAD is used as a component)

Á There are several Origins and several Targets. 

- Origin[1] associates to Target[1], here VertexPoint is associated to 
CartesianPoint

- Origin[2] associates to Target[2], here EdgeBCWLis associated to Curve

- Etc, ê
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Geometry/Topology Associations (7 of 7)
A Wiring Harness with all Transformations and Associations
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Complex Connectors / Assembly Hierarchy (1 of 6)

ÁProblem:

- complex connectors may consist of many components such as a housing, a backshell, many contacts, inserts, strain relief, seals 
and more

- often these components are available as a connector kit and the harness manufacturer has to assemble them

- some CAx systems may represent an assembled connector as a part by its own. But physically these connector assemblies do 
not exist; they make no sense!

- the connector components are only assembled together during the assembly process of the whole EWH (not before!). 
E.g. a contact is first crimped together with a wire before inserting it into a cavity of the connector housing or insert.

- During the assembly process AssemblyShapeJoints are used in two different ways:

- electrical joints between the contact terminals and the wire/cable terminals.
Knowledge of these terminals is essential for the use of EWH

- mechanical joints between mating features. 
e.g. between the outer feature of a connector contact and

the inner feature of a cavity into which the connector contact is inserted

- mechanical contact features are essential for the full description of an EWH-assembly, 
but CAx-systems may not have this information

- However mechanical CAD systems used to provide assembly information with transformation. Together with the 3D model a 
CAM system may calculate the mechanical contact zones between the assembly components (not numerical stable, error 
prone)
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Complex Connectors / Assembly Hierarchy (2 of 6)

Á AP242 provides the following alternative solutions so that the needed 
AssemblyShapeJointscan refer to the right occurrence features / terminals:

Á 1) Hierarchical assembly with SpecifiedOccurrences

- use of dummy sub-assembly parts

- occurrences of lower level assemblies are reflected to higher assembly levels by SpecifiedOccurrence

- terminals of lower level occurrences are reflected as terminals of SpecifiedOccurrences

- AssemblyShapeJointsare joining the terminals of SpecifiedOccurrenceswith others

- mechanical features can be skipped; only terminals are essential

Á 2) Hierarchical assembly with reflecting lower level terminals to a higher level (New)

- use of dummy sub-assembly parts

- no need for SpecifiedOccurrence

- terminals of lower level occurrences are reflected as terminals of the next higher assembly part 
(can be used recursively)

- AssemblyShapeJointsare joining the terminals of sub -assembly occurrences with others

- mechanical features can be skipped; only terminals are essential

Á 3) Flat assembly

- no need for dummy sub-assembly parts

- no need for SpecifiedOccurrence

- mechanical features are essential to know which contact is in which cavity or which insert is in which slot

- AssemblyShapeJointsare joining the terminal and features of the occurrences

Á Flat assembly is most close to the reality and would be the basis for a later Process Plan extension
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Complex Connectors / Assembly Hierarchy (3 of 6)
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1. TestCase: EWH-Connectivity1
A very simple flat assembly, here the connector contain directly the electrical terminals

2. TestCase: EWH-Connectivity2

1. A more realistic assembly where the connector has cavities into which ConnectorContacts are to be inserted (mechanical AssemblyShapeJoint).
But before doing so (process information), the ConnectorContacts have first to be crimped or solded to the wires/cables.
For tis test case a FLAT ASSEMBLY structure is used, so ConnectorHousing and ConnectorContacts are directly assembled together on the EWH 
assembly.
This solution is most exact and represents what is really done !!!
Problem: typical CAD systems don't have this mechanical information

2. HierachicalAssembly with Specified Occurrence
Problem: Ghost assembly of parts that we can't buy, a lot of dummy data to generate (we loose business view)

3. HierachicalAssembly with Reflection (with avoids Specified Occurrence)
Problem: still ghost assembly parts needed, but less data to generate (and we still loose business view)

4. Have the ability of AssemblyGroupComponent (proposal for ED 5 ...)
Most appropriate as we avoid ghost assemblies

5. There is a bigger business discrepanceof designing an EWH and manufacturing it
For the DESIGN of of an EWH and how it fits into the higher level system (aircract, vehicle, ...)
a breakdown structure as defined in ISO/IEC 81346 is more appropriate

For the manufacturing of an EWH a real detailed ASSEMBLY STRUCTURE contain all needed mechanical part are needed
BOM (Bill of Material) needs to be complete for all things needed to buy before manufacturing can start

Possible Solutions to avoid the mechanical AssemblyShapeJointthat E-CAD systems typically don't provide:
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Á to alternative 1): Hierarchical assembly with SpecifiedOccurrences
see also: HarnessExample_Hierarchical.xml

Specified Occurrence

Complex Connectors / Assembly Hierarchy (4 of 6)

h1.1/arinc1

h1.1/arinc1/C-Assy

arinc1/C-Assy/power3/jt h1.1/arinc1/C-Assy/power3/jt

Containment ==>>

arinc1

C-Assy

power3

h1.1

ARINC 600 set

5W2 assy

#16 Rack plug 
power contact

jt=Join terminal

Aircraft99x

NAOU

Part_H1

NAOU

NAOU

NAOU

arinc1/C-Assy*

C-Assy/power3*

power3/jt

arinc1/C-Assy/power3*

C-Assy/power3/jt

h1.1/arinc1/C-Assy/power3

AssemblyShapeJoint

h2.1/wire4/end-a

OccurrenceTerminalPartTerminal

Part/Version/View

Occurrence
For this particular 

AssemblyShapeJoint, the three 
SpecifiedOccurencesare 

mandatory and three are optional*

Definition

UpperUsage
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Complex Connectors / Assembly Hierarchy (5 of 6)
ÁThis alternative 2) is avoiding the use of SpecifiedOccurence.

ÁThis is done by reflecting lower-level OccurenceTerminalsto PartTerminalsof an AssemblyDefinition. This is done 
by using the PartDefinition attribute.

arinc1/C-Assy
/power3/jt

h1.1/arinc1/C-Assy
/power3/jt

arinc1

C-Assy

power3

h1.1

ARINC 600 set

5W2 assy

#16 Rack plug 
power contact

jt

Aircraft99x

NAOU

Part_H1

NAOU

NAOU

NAOU

power3/jt

C-Assy/power3/jt

AssemblyShapeJoint

h2.1/wire4/end-a

OccurrenceTerminalPartTerminal

Part/Version/View

Occurrence

Specified Occurrence

power3/jt

C-Assy/
power3/jt

arinc1/C-Assy/
power3/jt

See example: HarnessExample_HierarchicalReflect.stpx

PartDefinition

PartDefinition

PartDefinition
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Complex Connectors / Assembly Hierarchy (6 of 6)

Áto alternative 3): Flat assembly
see also: HarnessExample_Flat.xml
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External Models and Element References (1 of 5)

ExternalGeometricModel & External(Element)References

Á use ExternalGeometricModel.ExternalItemif there are several 
Models/Representations in the external files

Á use ExternalGeometricModel.Itemsto refer ExternalRepresentationItems

Á for DigitalFile use FileLocationsattribute (ed2); donõt use Locations attribute 
(ed1)

Á for external p21 files use ExternalEntityInstanceto make clear what is the 
meaning of the Id

Á if available use for the ExternalEntityInstance.Idthe external anchor name 
instead of the instance ID (e.g. #1234)

Á NextInstanceForwardand NextInstanceInverseallow to follow a path of 
instance in a p21 file (for later tests)
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External Models and Element References (2 of 5)

ExternalGeometricModel & External(Element)References
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External Models and Element References (3 of 5)

Example: Terminal Lug with external Geometry (1/3)

ÁPartTerminalsare associated to 
AdvancedFacesof the GeometricModel
(ABRep) of a Part

File:  c-51864-1-af-3d.stp
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<Partuid="_103000"><!-- TERMINAL LUG CRIMP STYLE COPPER INSULATED RING TONGUE -->

<Id id="MS5036-153"/>

<Name>

<LocalizedStringuid="" lang="en-US">TERMINAL LUG CRIMP STYLE COPPER INSULATED RING       TONGUE</LocalizedString>

<LocalizedStringuid="" lang="fr-FR">COSSE</LocalizedString>

</Name>

<PartTypes>

<PartCategoryEnum>discrete</PartCategoryEnum>

<PartCategoryEnum>terminal_lug</PartCategoryEnum>

</PartTypes>

<Versions>

<PartVersionuid="_103001">

<Id id="Version 1"/>

<Views>

<PartViewuid="_103002">

<DefiningGeometryuidRef="_103090"/>

<InitialContextuidRef="_100102"/>

Χ

<ShapeElementxsi:type="n0:PartTerminal"uid="_103003">

<Id id="External"/>

<RepresentedGeometryuidRef="_103092"/>

<IntendedJointType>

<TerminalJointTypeEnum>screw_terminal</TerminalJointTypeEnum>

</IntendedJointType>

<InterfaceOrJoinTerminal>interface_terminal</InterfaceOrJoinTerminal>

</ShapeElement>

<ShapeElementxsi:type="n0:PartTerminal"uid="_103004">

<Id id="Internal"/>

<RepresentedGeometryuidRef="_103094"/>

<IntendedJointType>

<TerminalJointTypeEnum>crimp_terminal</TerminalJointTypeEnum>

</IntendedJointType>

<InterfaceOrJoinTerminal>join_terminal</InterfaceOrJoinTerminal>

</ShapeElement>

Χ

</PartView>

</Views>

</PartVersion>

</Versions>

</Part>

External Models and Element 

References (4 of 5)
Example: Terminal Lug with external Geometry 

(2/3)

ÁA part with an external geometric model 
and 2 features/terminals

ÁThe represented geometry of the 
PartTerminalsare within the 
DefiningGeometryof the Part
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External Models and Element References (5 of 5)

Example: Terminal Lug with external Geometry (3/3)

<!--Geometry for terminal lug-->
<RepresentationContextxsi:type="n0:GeometricCoordinateSpace"uid="_103091">
<Id id="/NULL"/>
<Representations>
<Representationxsi:type="n0:ExternalAdvancedBrepShapeRepresentation"uid="_103090">
<Id id="c-51864-1-af-3d.stp"/>
<Items>
<RepresentationItemuidRef="_103092"/>
<RepresentationItemuidRef="_103094"/>
<RepresentationItemuidRef="_103096"/>

</Items>
<ExternalFileuidRef="_103080"/>
<ExternalItemxsi:type="n0:ExternalEntityInstance"uid="_103097">
<Id id="#1023"/>

</ExternalItem>
</Representation>

</Representations>
<Items>
<RepresentationItemxsi:type="n0:ExternalRepresentationItem"uid="_103092">
<Externalxsi:type="n0:ExternalEntityInstance"uid="_103093">
<Id id="#521"/>

</External>
</RepresentationItem>
<RepresentationItemxsi:type="n0:ExternalRepresentationItem"uid="_103094">
<Externalxsi:type="n0:ExternalEntityInstance"uid="_103095">
<Id id="#940"/>

</External>
</RepresentationItem>
<RepresentationItemxsi:type="n0:AxisPlacement"uid="_103096">

<Position>0.0 0.0 0.0</Position>
</RepresentationItem>

</Items>
<DimensionCount>3</DimensionCount>

</RepresentationContext>

<!τ terminal lug geometric representation ->

<Filexsi:type="n0:DigitalFile"uid="_103080">

<FileFormatuidRef="_100300"/>

<FileLocations>

<FileLocationIdentificationuid="_103081">

<SourceId>c-51864-1-af-3d.stp</SourceId>

<SourceType>file</SourceType>

</FileLocationIdentification>

</FileLocations>

</File>

An ExternalGeometricModel (here subtype for an ABREP) that references into items of a p21 file.
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Example of a p21 ed3 file with Anchors

Á Use of anchors in a p21 file requires implementation level 4
see FILE_DESCRIPTION below

Á Recommendations:

- use anchors only for entity instances

- continue to use "syntactical conformance class" 1 for "internal mapping"

- for the anchor names use the name given in the source system
(in CATIA v5 called òpublication, in NX called òportó)
Ideally a source system would use UUIDs to achieve global unique and 
persistent anchor names

- centre line curves for harness segments best contained in a 
GEOMETRICALLY_BOUNDED_WIREFRAME_SHAPE_REPRESENTATION

ISO-10303-21;

HEADER;

FILE_DESCRIPTION(...,'4;1' );

FILE_NAME('star1.p21' , ... );

FILE_SCHEMA(('CONFIG_CONTROL_DESIGN'));

ENDSEC;

ANCHOR;

<placement1> = #1011;

<placement2> = #1012;

<curve1> = #1021;

<2871d0c8-9f87-4349-aab0-7832e53fa25a> = #1022;         <== example of a UUID

ENDSEC;

DATA;

...

#1000=(GEOMETRIC_REPRESENTATION_CONTEXT(3)...)

#1001=GEOMETRICALLY_BOUNDED_WIREFRAME_SHAPE_REPRESENTATION('',(#1011,#1012,#1020),#1000);

#1011=AXIS2_PLACEMENT_3D(...) ;

#1012=AXIS2_PLACEMENT_3D(...) ;

#1020=GEOMETRIC_CURVE_SET('',(#1021,#1022, ...)) ;

#1021=B_SPLINE_CURVE_WITH_KNOTS(...) ;

#1022=B_SPLINE_CURVE_WITH_KNOTS(...) ;

...

ENDSEC;

END-ISO-10303-21;

EWIS Interoperability Forum 113



© EWIS Interoperability Forum 2025 | All rights reserved

Table of Content

EWIS Interoperability Forum

ÁIntroduction

ÁBasic XML structure

ÁPart, PartCategory & PartVersion

ÁPartView & ViewContext

ÁProductClass& ProductConfiguration

ÁOccurrence, Assembly & 
WiringHarnessAssemblyDesign

ÁShapeElement

ÁGeometric & topological models

ÁConnectors & terminals

ÁFeatures, Definitions & AssemblyShapeJoints

ÁWire, Cables & TransportFeature

ÁShapes/ContactFeatureDefinition & -Elements

ÁCrossSectionof Wire, Cable & HarnessSegment

ÁGeometry/Topology Associations

ÁComplex Connectors / Assembly Hierarchy

ÁExternal Models and Element References

ÁComposedGeometricModel

114



© EWIS Interoperability Forum 2025 | All rights reserved

ComposedGeometricModel (1/6)

Á The files HarnessExample_Hierarchical.xmland HarnessExample_HierarchicalReflect.xmlreference into the STEP p21 file H1_abrep.stp

Á The p21 file contains a main assembly part with the name Harness with an assembly component for the dummy part Product5-Multi -branchable2

Á Here we show how it is possible to reference into centre lines for the harness segments using a ComposedGeometricModel for the 
WiringHarnessAssemblyDesign
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ComposedGeometricModel (2/6)

The WiringHarnessAssemblyDesign is:
referring the ComposedGeometricModel

as DefiningGeometry
refetring the EdgeBasedTopologicalRepresentationWithLengthConstraint

as Topology
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ComposedGeometricModel (3/6)

Á The DefiningGeometry of a WiringHarnessAssemblyDesignmight be a ComposedGeometricModel that composes the simplified geometry of the harness segments and the geometry of 
the connectors.

Á The geometric models of connectors are typically defined in their own GeometricCoordinateSpaceand brought into the ComposedGeometricModel by a 
GeometricRepresentationRelationshipWithPlacementTransformation.

Á The ExternalGeometricModel of the harness segments are typically defined in the same GeometricCoordinateSpaceand thus brought into the ComposedGeometricModel by a 
GeometricRepresentationRelationshipWithSameCoordinateSpace.

Á The Target of the placement transformations for the connectors has to fit with the geometry of the harness segments and is th erefore defined in the ExternalGeometricModel of the 
harness segment or of another higher one.
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