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AGENDA

Block 1
Motivation hinter dem VEC i (00:12:47)
KBL & VEC — Unterschiede ? i (00:26:30)

VEC - Scope & Uberblick i (00:27:34)
Grundlagen der Spezifikation & (00:37:54)
Fragen zu Block 1 & (00:08:50)

Block 2
Kernkonzepte i (0:50:54)
Teil 1 & (0:23:51)
Teil 2 & (0:27:02)
Werte-System i (0:15:55)
Deep-Dive: Sicherungstrager i (0:30:13)
Neuerungen Version 1.2 & (0:17:23)
Fragen zu Block 2 & (0:02:50)
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Ein Videomitschnitt des 4-stiindigen Webinars ist auf
dem prostep ivip Youtube Chanel verdoffentlicht.

Mit https://www.youtube.com/watch?v=Eddm3-17ju0
geht es zum kompletten Video.

Die Links aus den Agendapunkten fihren direkt zu den
jeweiligen Abschnitten.


https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=433&end=1200&autoplay=1
https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=1200&end=2790&autoplay=1
https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=2801&end=4455&autoplay=1
https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=4455&end=6729&autoplay=1
https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=6815&end=7345&autoplay=1
https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=7433&end=10487&autoplay=1
https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=7433&end=8864&autoplay=1
https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=8865&end=10487&autoplay=1
https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=10500&end=11455&autoplay=1
https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=11508&end=13321&autoplay=1
https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=13347&end=14390&autoplay=1
https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=14450&end=14620&autoplay=1
https://www.youtube.com/watch?v=Eddm3-I7ju0
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Motivation hinter dem VEC . -
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https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=433&end=1200&autoplay=1

Herausforderungen in Bordnetzentwicklung [——

_ Globalization B
Time to Market . Reusability
. Weight Reduction  Industry 4.0
High Change Rates

Multisupplier-Management Taolk
Distributed Development Standard-Tooling

2D

Functional Safety : .
Virtual Enterprise E‘ﬂgfg%%lgﬁgﬁme

Building I3I0‘3'§~5[)Cost Pressure
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Vorbild: Der DMU in der geometrischen Entwicklung |T.p

= Bauteil-Entwicklung in 2D
» Absicherung tber physische
Prototypen

41 Verteilte Entwicklung

4l  Komplexitat

4l Qualitétsvorgaben

Iy Vorgaben Entwicklungszeit
I, Vorgaben Kosten

T Anzahl phys. Prototypen
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LOosung: DMU.

Technologischer Kern:

Ein integriertes geometrisches Modell
angereichert um zusétzliche Informationen
Bereitstellung verschiedener, aktueller und
konsistenter Sichtweisen auf Gestalt und
Funktion

= Veré&nderungen im Prozess:

3D-Entwicklung als Master
Geometrie-Checks als verbindliche
Meilensteine im Entwicklungsplan
Synchronisierung der
Komponentenentwicklung

Simulation

= Neue Maoglichkeiten:

Frihzeitige Integration
Prézise Abschéatzungen



Potentiale des LMU (Logical Mock-Up) |T.p
als analoger Ansatz in der Bordnetzentwicklung

" Fertigungsautomatisierung
. E/E-Architektur

. Virtuelle Absicherungen

= Autonomes Fahren

= Funktionale Sicherheit

" Mehrspannungs-
bordnetze

= CO2-Ziele
= Gewicht

= Time-to-Market

= Simulation

. Nachweispflichten

" Optimierung

*  Variantenmanagement

" Baukastenstrategien

" Synchronisierung paralleler &

. Effizienz / verteilter Entwicklung

Entwicklungsaufwand

. Modelloffensiven

© 2020, prostep ivip e.V. 22 April 2020 Thema: VEC - Vehicle Electric Container — Webinar 6



Bausteine des LMU |T.p

Integrierte Abbildung aller im Definition geeigneter Bereitstellung der unterschiedlichen
Entstehungsprozess notwendigen Zusammenarbeitsmodelle, Sichten, Verwaltung, Bearbeitung und
Informationen tber das Produkt Verantwortlichkeiten und Ergebnisse Auswertung des LMU

© 2020, prostep ivip e.V. 22 April 2020 Thema: VEC - Vehicle Electric Container — Webinar 7
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KBL und VEC )
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https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=1200&end=2790&autoplay=1

Die KBL — Leitungsstrangmodell |T.p

Produktspezifikation eines Leitungssatzes als
Grundlage fir den Lieferanten

. Digitale Fertigungsspezifikation
,Build To Print*

= Keine Gesamtbordnetz-Sicht

KBL \

= Keine elektrische Funktion

= Beschrankte Informationen tber
Einzelkomponenten

= Zeitlicher Snapshot der Entwicklung

= Schwierige Nachverfolgbarkeit Gber die Ebenen der
Entwicklung

" Als alleinige Vertragsgrundlage noch nicht geeignet

© 2020, prostep ivip e.V. 22 April 2020 Thema: VEC - Vehicle Electric Container — Webinar 9



Der VEC = Produktmodell |T.p

Standardisierte integrierte Sicht auf das
gesamte physische Bordnetz

Virtuelle Absicherung

Simulation & Optimierung

Traceability

. Unterstitzung Entwicklungs- & Lebenszyklus

= Geometrische Form

. Elektrische Funktion
. Techn. Daten der Einzelkomponenten

= Referenzmodell** und nicht ,nur”
Datenaustauschformat

© 2020, prostep ivip e.V. 22 April 2020 Thema: VEC - Vehicle Electric Container — Webinar 10



Die Welt der KBL

Parallele, verteilte und zeitlich versetzte
Entwicklung

Verschiedenste Disziplinen und
Stakeholder beteiligt

KBL auf einen Stakeholder ausgerichtet
(Fertigung)

Dokumentenlastige Prozesse
Schwer zu steuernde Informationsflisse

Nachverfolgbarkeit und Konsistenz tiber
unterschiedliche Datenquellen hinweg ist
zu gewahrleisten

Querschnittsfunktionen schwer zu
bedienen

© 2020, prostep ivip e.V. 22 April 2020
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Software & Toolse=

Querschnittsfunktionen
(z.B. Simulation / Optimierung)

H
prostep Ivip

ECU Entwicklung
E/E-Architektur

v

Leitungssatzzeichnung

=3 >

Fertigung u



Die Welt des VEC

Alle notwendigen Informationen tber
das Produkt in integrierter
konsistenter Form

Taskorientierte Arbeitsweise

Nutzer bestimmt die Sicht auf das
Produkt

Vermeidung von ,Jagen und
Sammeln®

Ubergreifende Sichten und
Auswertungen auf ,Knopfdruck®

Zeitliche Entwicklung abrufbar /
Versionierung

Konfigurations- /
Variantenmanagement

© 2020, prostep ivip e.V. 22 April 2020

Elektrologisches Design

H
prostep Ivip

Logical Mock-Up

Komponentenentwicklung

Software & Toolse=

Querschnittsfunktionen
(z.B. Simulation / Optimierung)

Thema: VEC - Vehicle Electric Container — Webinar
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Referenzmodell, was bedeutet das? [—
= Definition einer einheitlichen Sprache
= Blaupausen / Best Practice, fur fachliche Anforderungen

- Vermeidung Semantische Lucken (am Beispiel ,Positionierung auf Segment®)

© 2020, prostep ivip e.V. 22 April 2020 Thema: VEC - Vehicle Electric Container — Webinar 13
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Scope & Uberblick )
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https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=2801&end=4455&autoplay=1

Scope

Zielsetzung aus dem Jahr 2010:

,»Wir wollen alle Daten in der Kabelbaum-Entwicklung austauschen...

...vollstandig
...zu 100% elektronisch auswertbar
...standardisiert & offen

...in einem einzigen
Modell*

Schnittstellen / Grenzen

E/E-Komponenten
Umgebungsgeometrien
Ubergang zur Fertigung
~-Exemplar-Daten“ / Digital Twin
« Verflugbarkeit & Nutzbarkeit anderer Standards
. AUTOSAR, JT, SVG, REQ-IF, VHDL,...

© 2020, prostep ivip e.V. 22 April 2020 Thema: VEC - Vehicle Electric Container — Webinar

"
prostep vip
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Thematische Cluster — ,,Stammdaten® |T.p

Kern Allg. Komponenten-Daten Komp. Charakteristiken
Parts & Documents «  Gewichte, etc. . Stecker

*  Platzierbarkeit * Leitungen
+  Ersatzgeometrien +  Kontaktteile
*  ,Zubehorteile” * Dichtungen

PDM-Info

Lifecycle- & Meta-Daten

Signal-Kataloge E/E-Komponenten

Werte-System

Mehrsprachigkeit

© 2020, prostep ivip e.V. 22 April 2020 Thema: VEC - Vehicle Electric Container — Webinar 16



Thematische Cluster — ,,Konstruktion / Definition* |T.p

Zusammenbauten

* Hierarchische Stiicklisten

Verwendungen

/ Topologie & Geometrie \ Konnektivitat / Elektrologik
» E/E — Architektur

» Basis-Topologie

+ 2D- & 3D-Sichten

» Platzierung und Bemal3ung
* Routing

» Topologie-Zonen

» Hierarchische Topologien

* Biege-Einschréankungen

© 2020, prostep ivip e.V. 22 April 2020 Thema: VEC - Vehicle Electric Container — Webinar 17
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Grundlagen der Spezifikation d
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https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=4455&end=6729&autoplay=1

"
prostep vip

Informationsquellen — Hilfe zur Selbsthilfe

- ECAD-WIKI: http://ecad-wiki.prostep.org o P BARGRN S 5 B -
Vehicle Electric Container (VEC)

(ab VEC 1.2 mit neuem Gesicht)

= Verflgbare Unterlagen
Recommendation Dokument

- Implementation Guidelines
. Online Modell Beschreibung
. Schemas

TERHE®H QP

- VEC-Issue Tracker
(Zugangsdaten tber Max Ungerer)

19
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http://ecad-wiki.prostep.org/

UML als Grundlage der Spezifikation

femVersion

(WEC core)

+abbreviation : LocalizedString [0..*]

+companyhlame : String [1]
+processinginstruction : Instruction [0..*]

+glescription : AbstractLocalizedString [0..Y]

+approval [0.*

DocumentVersion
(WEC .core)

Approval
(WEC pedm)

+partVersion : String [1]
+primaryPartType : PrimaryPartType [1]
+isPreferredPart . String [0..1]
+preferredUseCase © String [0..1]
+aliasld : Aliasldentification [0..]

« Klassen & Abstraktion
= Attribute & Datentypen
= Assoziationen

= Kompositionen

= Multiplizitaten

- Enumerationen

- Packages

PartVersion
(WEC .core)
- +referencedPart
+partMumber : String [1] b o+

+elocumentMumber : String [1]
+elocumertType : String [0..1]
+elocument'/ersion : String [1]
+creatingSystem @ String [0..1]
+elataFormat : String [0..1]
+filekame : String [0..1]
+oeation : String [0..1]
+numberOfSheets © String [0..1]

+identification : String [0..1]

+description ;. AbstractLocalizedString [0..%] o

+companyinScope : String [0..%]
+status ; StatusOf&pproval [1]
+HevelOfApproval : String [0..1]

alpenEnumerationz
StatusOfApproval
(VEC pddm)

Met'vetApproved
Approved
Withdrawn

© 2020, prostep ivip e.V. 22 April 2020 Thema: VEC - Vehicle Electric Container — Webinar

"
prostep vip
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UML als Grundlage der Spezifikation

femVersion
(WEC .caore)
tring [0..%]
alizedString [0..4]
struction [0..%]
DocumentVersion
(WEC .core)
+referencedPart :
" " +documentMumber © String [1]
0. 0." |+documentType : String [0..1]
fPartType [1] +document'/ersion ; String [1]
1.1] +oreatingSystem @ String [0..1]
g[0.1] +dataFormat : String [0..1]
1[0..%] +HfileMarme : String [0..1]

Hocation : String [0..1]
+nurmberOfSheets - String [0..1]

+specification |0..*

Spacification
(WEC core)

+idertification : String [1]
+description | AbstractLocalizedString [0..*]

© 2020, prostep ivip e.V. 22 April 2020
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<xs:complexType name="DocumentVersion">
<xs:complexContent>
<xs:extension base="vec:ltemVersion">
<xs:sequence>
<xs:element name="DocumentNumber" type="xs:string"/>
<xs:element name="DocumentType"

type="xs:string" minOccurs="0"/>

<xs:element name="ReferencedPart"
type="xs:IDREFS" minOccurs="0,/>

<xs:element name="Specification,, type="vec:Specification”
minOccurs="0, maxOccurs="unbounded"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

H
prostep vip
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Offene und G

eschlossene Wertelisten

Clos:s;:r::r:lﬁ;tion ‘ 0 ::::zﬁipri:ion ustercotypen wstereotypex Er
[Enumeration] ‘ p[Enumer ation] ClosedPatternRestriction OpenPatternRestriction (VEC.electrical_parts)
i [PrimitiveType] [PrimitiveType] +coding : Codinghame [1]
; «OpenPatternRestrictions
ClosedEnumerations SegmentLocation CodingName
AnchorType (WEC placement) {Uncoded[A-Z]?[A-Z0-9]}
(VEC placement) 3 +offset : MumericalValue [1]
FromStartMode +anchor : AnchorType [1]
FromEndhode
11 . .
Topologylode - ,Closed” Enums & Patterns sind Teil des Standard-Schemas
{(WEC topology)

+identification : String [1]
+aliasld ; Aliasldertification [0..*]
+matchingPaintld : String [0..1]

+nodeType : ModeType [0..1]

+processinginstruction © LocalizedString [0..%]

,Open“ Enums & Patterns sind Teil des ,strict“-Schemas
- ,Open® Elemente durfen grundsatzlich erweitert werden.

0.1

zi0penEnumerationz
NodeType
(WEC topology)
Enciode

Junction
Irilimer

© 2020, prostep ivip e.V. 22 April 2020

Hinweis: Werden ,Open® Elemente erweitert sollte eine eigene
Schema-Variante zur Verfugung gestellt werden (z.B. per XSLT)

Thema: VEC - Vehicle Electric Container — Webinar

"
prostep vip
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Ein Wort zu Dialekten...

- Freiheitsgrade der Spezifikation werden Anwendungsfall-spezifisch durch die
Implementation Guidelines zuséatzlich eingeschrankt. Diese sind verpflichtend und
werden laufend erweitert.

= Erweiterungsmechanismen dirfen nicht zur Abbildung existierender Modell-Elementen
verwendet werden.

= Bei Open-Enumerations sind fur bekannte Semantiken die definierten Literale zu
verwenden.

= Erweiterungsmechanismen durfen verwendet werden fur:
- Prozess- oder Tool-spezifische Informationen
- In der verwendeten Version nicht unterstitzte Anwendungsfalle

- Bei Verwendung von Erweiterungsmechanismen sollte ein Feature-Request an den VEC
gestellt werden.

Grundsétzlich gilt: Fragen und Abstimmen _hilft.

© 2020, prostep ivip e.V. 22 April 2020 Thema: VEC - Vehicle Electric Container — Webinar 23
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Fragen zu Block 1

© 2020, prostep ivip e.V. 22 April 2020


https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=6815&end=7345&autoplay=1

prostep 1vip

Kernkonzepte -

© 2020, prostep ivip e.V. 22 April 2020



https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=7433&end=10487&autoplay=1

prostep 1vip

Kernkonzepte o
Teil 1: Bauteile, Dokumente, Spezifikationen & Klassifizierung

© 2020, prostep ivip e.V. 22 April 2020


https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=7433&end=8864&autoplay=1

Trennung zwischen Bauteil & Dokument / Spezifikation

PartVersion
(WVEC.core)

+partl'lnl]er : 5tri_1g M

-l-pﬂ_rt"l.l"ersmn : String [_1]
+primaryPartType : PrimaryPartType [1]
+isPreferredPart : String [0..1]
+preferredUseCase : String [0..1]
+aliasld : Aliazldentification [0..%]
+nature ; PartNature [0..1]

+referencedPart

+describedPart

0.= +relatedDocument | 0..*

DocumentVersion

[VEC.core}

+documentNumber : String [1]
+documentType : DocumentType [0..1]
+documentVersion : String [1]

II}..* 0..* |+digitalRepresentationindex : String [0..1]

+creatingSystem : String [0..1]
+dataFormat : String [0..1]
+fileName : String [0..1]
+location : String [0..1]
+number0fSheets : String [0..1]

“—
prostep Ivip

0.1
+zpecification |0..*

Specification
WEC.core)

+identification : String [1]

+description : Abstractl ocalizedString [0..%]

PartOrlsageRelated Specification
[VEC.core}

0.*

© 2020, prostep ivip e.V. 22 April 2020

0.* |+=specialPartType : String [0..1]

Thema: VEC - Vehicle Electric Container — Webinar




Mehrfachklassifikation von Teilen / Component Characteristics

«ClosedEnumerations Part‘;ersmn
PrimaryPartType WE_ ]
C.core +partMumber : String [1]
- F';E - ]' +partversion : String [1]
gnneciornousng +primaryPartType : PrimaryPariType [1] i i
Terminal 1 +isPreferredPart : String [0..1] +describedPart PartOrUsageRelatedSpecification
Wire +preferredUseCase : String [0..1] T . (WEC.core)
+aliasld : Aliazldentification [0..%] - " |+=pecialPariType : String [0..1]
+nature : PartNature [0..1] s
GeneralTechnicalPartSpecification ‘ S
_ Wire Specification
B parts) (VEC electrical_parts}
PlaceableElementSpecification = = "
Terminal Specification
I cloment) (VEC electrical_parts)
LocalGeometry Specification
(WEC.local_geometry) ConnectorHousing Specification
(VEC.electrical_parts)
(Pre=sentation}

General Component Data

Component Characteristics

(Presentation}

© 2020, prostep ivip e.V. 22 April 2020

]

L

Thema: VEC - Vehicle Electric Container — Webinar

H
prostep vip
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Mehrfachklassifikation von Teilen / Component Characteristics IT.P

© 2020, prostep ivip e.V. 22 April 2020 Thema: VEC - Vehicle Electric Container — Webinar 29
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Kernkonzepte e
Teil 2: Instantiierung, Varianz & Paketierung

© 2020, prostep ivip e.V. 22 April 2020


https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=8865&end=10487&autoplay=1

Instanziierung von Bauteilen

Konkrete Verwendung vs. Anforderung

© 2020, prostep ivip e.V. 22

1

«ClozedEnumerations
PrimaryPartType
(WEC.core)

Antenna

Battery
BoltMountedFixing
BolTerminal
CableDuct
CableTie
Capacitor
CavityAccessory
CavityPlug
CavitySeal
ConnectorHousing
ConnectorHousingCap
CorrugatedPipe
Diode

EdgeMountedFixing
EEComponent
Ferrite:

Fitting

Fixing

Fuse

Grommet
HoleMountedFixing
MuttiCavityPlug
MultiCavitySeal
MultiFuse

Other
OpenWireEnd
PartStructure
PluggableTerminal
PotentialDistributor
Relay
RingTerminal
ShrinkableTube
SpliceTerminal
Stripe

Tape

Terminal

Tube

Wire
WireEndAccessory
WireProtection

+describedPart

izedPartlsage

0.

+alternativel ch; fence

+instgnciatedOccurrence

X

+referenceElement

Legend
Il component Description
B instance Specification

prostep Ivip
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Variance Structure

Specification
(VEC.core}

+identification : String [1]
+description : AbstractlLocalizedString [0..%]

VariantCode Specification
(VEC.variants)

1

+variantCode | 0..*

VariantGroupSpecification
(WEC.variants)

1

+variantGroup |0..*

+aliazld : Aliazldentification [0..%]
+abbreviation : LocalizedString [0..1]
+codeType : String [0..1]

+description : AbstractlLocalizedString [0..%]

© 2020, prostep ivip e.V. 22 April 2020

VariantCode VariantGroup
(VEC variants) +variantCode (VEC.variants)
+identification : String [1] 0.* .= |+identification : String [1]

+aliasid : Aliasldentification [0..%]
+abbreviation : LecalizedString [0..1]
+deszcription : AbstractlLocalizedString [0..%]
+groupType : VariantGroupType [0..1]

VariantStructure Specification
(WEC.variants)

+containedGroups

0.1

+roothNode |1

VariantStructureNode
(WEC. variantz)

+identification : String [1]

«OpenEnumerations
VariantGroupType
(WEC.variants)

Famiby

0.* p.+ |+aliasid : Aliasldentification [0..%]

Thema: VEC - Vehicle Electric Container — Webinar

+abbreviation : LocalizedString [0..1]
+dezcription : Abstractl ccalizedString [0..%]

+childlodes

0.®

prostep vip
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Va.r I a.n Z prostep vip
Specification
(VEC.core)

+identification : String [1]
+description : AbstractlocalizedString [0..%]

i
|

ApplicationConstraintSpecification VariantConfiguration Specification
(WEC.variants) (WEC.variants)
1
1
z PATTENTL O TG TS0
H H¢baselnclusion (0.1 1. 0.1 0.= H
Varianz durch Verwendbarkeit' - : : : Feature-Varianz
ApplicationConstraint VariantConfiguration
° Ze |t| ic h ke it (VEC variants} — (VEC variants}
P d kth h N +ype : ApplicationConstraintType [1] +identification : String [0..1]
L] r lerar | © |+fromDate : Date [0..1] +description : AbstractLocalizedString [0..%]
0 u e a' C e +toDate : Date [0..1] +logisticControlString : String [0..1]
+fromSerialNumber : String [0..1] +logisticControlExpression : String [0..1]
+oSerialNumber : String [0..1] +configurationType : String [0..1]
+projectPhase : String [0..%]
+configinfo 0.1
ic.ati int 10 %
0.
ConfigurableElement
(VEC.core)
+project |0..*
aconstants «ClosedEnumerations
Project ApplicationConstraintType
(VEC.pdm) (VEC.variantz)
+carClassificationLevel? : String [0..1] Allove
+carClassificationLevel3 : String [0..1] Deny
+carClassificationLeveld : String [0..1]
+identification : String [0..1]
+description : AbstractlocalizedString [0..%]

© 2020, prostep ivip e.V. 22 April 2020 Thema: VEC - Vehicle Electric Container — Webinar 33



Partitionierung, Sizing & Paketierung |T.p

VEC-Instanzen als ,global galaktische® Container?

Warum nicht? Wie dann?
= Know-How-Schutz ,» 90 grol wie notig, so klein wie moglich®
- Partielle Anderungen
- Technische Praktikabilitét - Unabhangigen Freigaben?
- Beziehung auf Sachnummern bzw.
Dokumentebene?

- Beziehungen nur Uber geteilte
Informationen?

© 2020, prostep ivip e.V. 22 April 2020 Thema: VEC - Vehicle Electric Container — Webinar 34



Partitionierung, Sizing & Paketierung

prostep vip

Container (Archive)

|

|

zartifact=
index.vec

O

drawings components
zartifactz |__b'| zartifact= B
4811_a.vec 4711 _a.vec
zartifacts [ zartifacts= [
4811_a.svqg 4711 _a.svqg

© 2020, prostep ivip e.V. 22 April 2020
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: PartVersion

companytlame = "ACME"
parthumber="4811"
partversion="01"
primaryPartType = PartStructure

zartifacts
index.vec

referencedPart

: DocumentVersion

referencedPart

companyiame = "ACME"
dataFormat ="image/svg+xml"
documentMumber="4811.2"
documentversion ="a"

fileName ="drawings/4811_a.svg"

: DocumentVersion

: PartVersion

companyMame = "ACME"
pathMumber="4711"
patversion="a"

primaryParType = ConnectorHousing

referencedPart

companyiame = "ACME"
dataFormat = "applicationivec+xml"
documentMumber="4811.1"
documentversion ="a"

fileMame ="drawings/4811_a.vec"

: DocumentVersion

referencedPart

companyhame = "ACME"
dataFormat = "imageivec+xml"
documentMumber="4711.1"

documentyersion ="3a
fileMame ="componentsfd711_avec"

: DocumentVersion

companyMame = "ACME"

dataFormat ="image/svg+xml"
documentMumber="4711.2"
documentversion ="a"

fileMame ="componentsi4711_a.svg"
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https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=10500&end=11455&autoplay=1

Numerische Werte

ValueRange
(VEC.physical_information)

+minimum : Double [1]
+maximum : Double [1]

(WVEC.physical_infermation)

NumericalValue

Tolerance
+tolerance | (VEC.physical_information)

+valueComponent : Double [1]

v,
ValueWithUnit
(VEC.physical_information)

+unitComponent |1

0.1

0.1 | +lowerBoundary : Double [1]
+upperBoundary : Double [1]

I

«constants
Unit
(VEC.physical_information}
rexponent - Integer [0.1] | actors
1+

SlUnit
(WVEC.physical_infermation)

OtherUnit

+siUnitName : Siunithiame [11| | sotherUnithame : OtherUnithame [1]

+siPrefix : SiPref [0..1]

IECUnit ImperialUnit USUnit CustomUnit CompositeUnit
(VEC.physical_information) (VEC.physical_information) (VEC physical_information) (VEC.physical_information) (VEC.physical_information) | | (WEC.physical_information)
+iecUnitName : IECUnithame [1] | | +imperialUnithiame : ImperialUnitName [1] | |+usUnitName : USUnitName [1] + - String [1]

+iecPrefix : ECPrefix [0..1]

«ClosedEnumeration» «ClosedEnumerations «ClosedEnumerations
SiPrefix OtherUnitName IECPrefix
(VEC.physical_information) (VEC.physical_infermation) (VEC.physical_infermation)

Exa Pi Yobi
Deca Piece Zebi
Deci Exbi
Centi Pebi
Atto Tebi
Gibi
Mebi
«ClosedEnumeration» Kibi
SiUnitName:
(WEC.physical_information) «ClosedEnumeration»
Ampere IECUnitName
Candela (VEC.physical_information)
Coulomb Bit
Farad Byts
DegreeCelsius.
Becquerel

«ClosedEnumerations
ImperialUnitName
(VEC.physical_infermation)
Thou
Inch
Foot
Yard
Chain
Furlong
Wile
League
FluidOunce
Gill

Pint
Quart
Gallon
Grain
Drachm
Ounce
Pound
Stone
Quarter
HundredVWeight
Ton

Perch
Rood
Acre

«ClosedEnumerations
USUnitName
(VEC.physical_information)
Thou
Inch
Foot
rard
Chain
Furleng
Mile
League
FluidOunce
Gill
Pint
Cuart
Gallon
Grain
Drachm
Ounce
Pound
Stone
Quarter
HundredWeight
Ton

Perch
Rood
Acre

AWG

prostep vip
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Werte aus Referenzsystemen

Color
(WVEC.physical_information)

«OpenEnumerations
ColorReferenceSystem

+key : String [1]

+referenceSystem : ColorReferenceSystem [1] | |EC 60757

+description : LocalizedString [0..%]

(WEC.physical_information)

RAL

RGB

Insulation Specification
MWEC electrical_parts)

+bazeColor : Color [0..7]
+firztidentificationColor : Color [0..7]
+zecondidentificationColor : Color [0..7]
+labeldentificationColor : Color [0..7]
+labeldentificationType : String [0..1]
+labelldentification'Value : String [0..1]
+material : Material [0..7]

+thickness : Numerical/alue [0..1]

© 2020, prostep ivip e.V. 22 April 2020
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RAL 3020/ ,RAL"

RD / ,ACME Inc.”
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Mehrsprachigkeit |T.p

. . #ClosedEnumerations
A.hstrﬂc;l_fg;a;;f:;ﬁtrmg L o ode
. MWEC.core)
+languageCode : LanguageCode [1]
+yalue : String [1] ia NemVersion
T i:n MWEC.core)
i; +abbreviation : LocalizedString [0..7]
Ay +description : AbstractLocalizedString [0..7]
- - - - +companyMame : String [1]
L"“;:;egfr:;““ Lm"?i‘;g’;ﬂf;m"““ +processinglnstruction : Instruction [0..%]

+ype : LocalizedTypedStringType [1]

«OpenEnumerations
LocalizedTypedStringType
(WVEC.core)

Title
SupplementaryTitle

© 2020, prostep ivip e.V. 22 April 2020 Thema: VEC - Vehicle Electric Container — Webinar 39



Erweiterbarkeit |T.p

ExtendableElement
(WEC.core)

+customProperty
0.*

CustomProperty
(WEC.custom_properties)

+propertyType : String [1] |D"*

T‘

Lﬂ:ustu mProperty

NumericalValueProperty SimpleValueProperty ValueRangeProperty Localized StringProperty r ComplexProperty
(WEC.custom_properties ) (WEC.custom_properties) (WEC.custom_properties ) MWEC.custom_properties) (WEC.custom_properties ) 1
+value . Numericalvalue [1] +value : String [1] +value : ValueRange [1] +value : LocalizedString [1]
[13
,Tupel-Space

BooleanValueProperty DateValueProperty DoubleValueProperty IntegervalueProperty
(WEC.custom_properties) (WEC.custom_properties) (WEC.custom_properties) (WEC.custom_properties)
+value : Boolean [1] +value : Date [1] +value : Double [1] +value : Integer [1]

© 2020, prostep ivip e.V. 22 April 2020 Thema: VEC - Vehicle Electric Container — Webinar 40
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https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=11508&end=13321&autoplay=1

Stecker (Stammdaten)

© 2020, prostep ivip e.)

PartOrlsageRelated Specification
(VEC.core)

+specialPartType : String [0..1]

ConnectorHousing Specification
(VEC.electrical_parts)

+zecondaryLocking : Boclean [0..1]
+numberOfCavities : Integer [1]

«0penPatternRestrictions

ConnectorHousingCap Specification «OpenEnumerations
(VEC.electrical_parts) ConnectorOutletDirection +averageWireLengthAddOn : NumericalValue [0..1]
+wireAdd0On : Numericalvalue [0..1] 0.1 (VEC.electrical_parts) s +voltageRange : ValueRange [0..1]
+outletDirection : ConnectorOutletDirection [0..1] Straight h +cnuple§hlepr B_r?nlezgslﬂ--ﬂ —
+connectorPositionAssurance : Boolzan [0..
Az +outletDirection : ConnectorOutietDirection [0..1]
SlotSpecification ! 0.1 !
(VEC.electrical_parts) +zlot [0.* +coding [0..1

+emvProtectionReguired : Boolean [0..1] AbstractSlot +coding Coding +zegmentConnectionPoint | 0.

+gender : SlotGender [0..1] +slotSpecification (VEC.electrical_parts) 01 0. (VEC glectrical_parts) SegmentConnectionPoint

+ayoutType : String [0..1] 0.1 satisfies 0.* |+slotNumber : String [0.1]| " |+coding : CodingName [1] (VEC.electrical_paris)

+identification : String [1]

1

b

CodingName
{Uncoded[A-Z]?[A-Z0-9T}

+slotLayout [0..1 «0penEnumerations
ot > CS lect 'mTer ris; *
(VEC.electrical_parts) (VEC.electrical_parts) Slot +ModularSlotaddOns (0.
- : Wale (VEC.electrical_parts) ModularSlotAddOn
+gridX : NumericalValue [0.1] | (2235, . Modularslot +slot (VEC electrical_parts)
+gridy : NumericalValue [0..1] Unspecified +colorinformation : Color [0..7] (VEC.electrical_parts) + ==
+rowCount : Integer [0..1] lingType : SlotSealingType [0..1] = 1 0. +wireAddOn : NumericalvValue [1]
+permittedTerminalSupplierCompanyhames : String [0..7] +optional : Boolean [0..1]
lﬂ..1 1
«0penEnumerations e neratian
Cavity 5) ificati il ddO
(:;cn;emaﬁag) B YDe (Vv:ICr::clric:lTy::s}
: (VEC.electrical_parts) ; P
+angle : Numericalvalue [0..2] Contract
«Deprecateds+cavityDesign : String [0..1] Eﬁl“‘gTeSea\ing Production
metry : Cavil etry [0..1
Iﬂiﬁmﬁenﬁﬁﬁ?z"é" [u.r.){][ . MutiSealing +caviyAddOns 0.
+minV¥ireElementOutsideDiameter : Numericalvalue [0..1] Moulded - -
+maxWireElementOutsideDiameter : Numericalalue [0..1] +cavity [1..* +cavity CavityAddOn
+primaryL|_JckingType : PrimaryLockingType [0..1] +cavitySpecification Cavity < (VEC.electrical_parts)
EEILY BT e L] . 0.1 0. C.electrical parts 1 0. +wireAddOn : NumericalValue [1]
+compatibleTerminalType : TerminaMype [0..%] - satisfies - (VEC electrical_parts) +type - WireAddOnType [1]
+available : Boolean [0..1] .

b

«0penEnumerations
PrimaryLockingType
(VEC.electrical_parts)

+cavityMumber : String [0..1]
+hasintegratedTerminal : Boolean [0..1] +reachableCavities

0.*

Lance
None

+integratedTerminalSpecification |0..1

Terminal Specification
(WEC.electrical_parts)

+voltageRange : ValueRange [0..1]
+zealingType : TerminalSealingType [0..1]




Legend
[ Component Description
. Instance Specification

Stecker (Instanziierung)

+connectorHousingSpecification

+slotReference

+referencedSlot

0.*

+usedinserts

0.*

+cavityReference

+connectorHousingCapSpecification
1

+integratedTerminalSpecification | 0..1 sintegratedTermini

0.1

filRole

+terminalSpecification

© 2020, proste




Stecker - Kopplung

© 2020, prostep ivip e.V. .

Connection [Fcennection

Coupling Specification
(WEC.coupling)

+matingPoint |0..*

(WEC.schematic) [0..1 0.

0.1

+connection

+zecondTerminalRece

MatingPoint
(WEC.coupling)
< String [0..1]
0. 0.
+zeconpdTerminalRole +firsfTler
+matingDetail [0..* 1 1

*

minalRole

TerminalRole
(WEC.instancing_electrical_parts)

+zealState : SealState [0..1]

0.= 0.

ption [firztTerminalReception
1 1

TerminalReceptionReference
(WEC.instancing_electrical_parts)

+terminalReceptionRaference

+identification : String [0..1]

0.

Legend
& coupling
[E] connector
=] Mating

+firstConnector

0.1
+zecondConnector

0.1

prostep Ivip

+zlotReference

+firstSlot

1
+secondSlot

+cavityReference

+firstCavity

1
+zecondCavity




Sicherungs- & Relais-Trager |T.p
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Sicherungstrager Stammdat

© 2020, prostep ivip e.V. 22 April 2020
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PartOrUsageRelated Specification

e

(VEC.core)
+specialPartType : String [0..1]
EEComponentSpecification
(VEC.electrical_partz}
+powerC : PowerC ion [0..5]
;—h‘nusingCDmpDnent +extensiun5lutsIEl..‘ 1 1

HousingCom.r:bonent EAETETETEE LStftes

(VEC.electrical_parts) (WVEC.electrical_parts) -

: = +identification : String [1] e stale
+igentification : String [1] R (VEC electrical_parts)
+description : AbstractlLocalizedString [0..%] = . = =
+ ibleTypes : Housi fType [0.%] «0penEnumerations +identification : String [1]

0 H i P tType 0.*
. 1 (WEC .electrical_parts)
ConnectorHousing
. Fuse
satisfies Relay
EEComponent
Terminal
RingTerminal
+housingSpecification +pinComponent M'Sﬂ,:s;rgma
0.1 - +connections
ConnectorHousing Specification PinComponent svitchedConnections | 0.~
(VEC.electrical_parts) (WEC electrical_parts) . InternalComponentConnection
+pins.

+averageWireLengthAddOn : NumericalValue [0..1]

+identification : String [1

(VEC.electrical_parts)

+identification : String [1]

0.

+conducterSpecification |0..1

ConductorSpecification
(VEC.electrical_parts)

+crossSectionArea | NumericalValue [0..1]
+massinformation : Massinformation [0..1]
+material : Material [0..%]

+resistance : NumericalValue [0..1]
+structure : String [0..1]

+type : String [0..1]

+numberQfStrands : NumericalValue [0..1]
+platinghaterial : Material [0..7]
+strandDiameter : Numericalvalug [0..1]
+voltageRange : Numericalalue [0..1]

+votageRange : ValueRange [0..1] +description : AbstractLocalizedString [0..%] 2r 0
+coupleable : Boolean [0..1] +pinC iType : PinComp tType [0..1]
+connectorPositionAssurance : Boolean [0..1] < T
+putletDirection : ConnectorOutietDirection [0..1] 0. 0.
0.1
1’3|‘m «0OpenEnumerations
0. PinComponentType
AbstractSlot (VEC.electrical_parts)
(VEC.electrical_parts) Switch
+siptNumber : String [0..1] Coil
Ground
PowerSupply
PowerDistribution
Signal
Slot NotConnected
(WVEC.electrical_parts)
+colorinformation : Coler [0..%]
+zealingType : SlotSealingType [0..1] EDTSDEC'ME“D”
+permittedTerminalSupplierCompanyNames : String [0..%] =
Terminal Specification
(WEC.electrical_parts)
1cav'rty +voltageRange : ValueRange [0..1]
1.% +sealingType : TerminalSealingType [0..1]
Cavity
(VEC.electrical_parts) sreferencedCavity
+available : Boolean [0..1] 01

+cavityNumber : String [0..1]
+hasintegratedTerminal : Boolean [0..1]




prostep Ivip

Sicherungstrager - Instanziierung

Legend
B component Description
[E instance Specification

+EECompenentSpecification

0.
+extensionSlotRef

1 1

+extensionSiots
+extensionSlot

+housingComponentRef |0..*

+connectordousingRole

ingComponent
0.1 0.1

+pinComponent [0..*
+pinCoemponentRef |0..*

+terminalRole
0.1 0.1

3

ConfigurableElement
(VEC.core)

© 2020, prostep ivip e.V. 22 April
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Highlights VEC 1.2
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Neuerungen in VEC 1.2

Maote: The VEC data format definition is exqplicitly not intended to be interpreted az a
recommendation for the definition of the internal database structure of software tools.

1.3 Changes to preceding versions

Between this Version {1.2) and the direct predecessor {(\Viersion 1.1) over 180 individusl
issues have been sddressed. The following section lists the main subjects that have
been changed, improved or added. A complete and detailed change history is available
in the ECAD Wiki and in the issue tracking systam.

Changes that affect the resulfing schema in an incompatible way are marked with a
“¥" in the last column. For more detsils on compsatibility s=e Chapter 1.4,

‘Change Inc.
Reorganization of the Model Outline (Chapter 5)

Added “General Guidelines” for requi onVEC i i that are
not strictly related to the model structure (Chapter 4).

Added model documentation to the generated XML Schema files.

General arthegonsal grouping concept to represent functional mappings and re-
quirements (see AssignmentGroup)

Added concapt for the instantistion of topologias.

Added concept for hierarchical topologies supporting multiple use cass (e.g.
better traceshility between geometry and hamess process, splice position op-
timization, layered segments with a defined inmer structure, compasite seg-
ments, ...}

Added concept for assigning topologies to zones.

‘Completely revised the interpretation of Met- & ConnectionSpecification (Archi- | X
tectursl Layer & System Schematic)

Refactoring of the mulfi-core representstion X

Added support for FIT-Rates for components

Added concept to express conformance with reguirements (see Require-
menisConforr ificati

r 1)

Added concept to define application constraints on instances (e.g. component
nodes) (see ApplicationConstraint)

Added concept for common variant configurations (bese inclusion)

Added concept to dafine system schematic tracesbility for directly mated EYE
‘cormponents.

Added concept to define multicores in their usage (similar to twisted pairs)

Added concept for tn hility between wires and their ive fusing.

P5

wip o

endation Fage 11 of 3

Added concept to define bending restrictions on fopologies.

Added concept to define basefines (well defined sets of hemVersions)

Added concept fo infegrate with the 3D geometries of individual components
{e.g. bounding b,

Added concept for defsult tolerance definitions

Added concept for wire addons in connectors.

Allowed part usage (component instances without part number) in the bill of
material.

Added support for component selection tables.

Added concepts to support 150% E/E component definitions.

Added concepts for the description of fuse boxes and other E/E-Compaonents

# internal connectivity
# variance of intermal connectivity
*  modularity

Improved modification tracking / change detection for the digital rep
of documents (independent from the approval process in the domain)

and replaced it by representstion of NURBS.

Refactored 3D representstion of segments. Dropped current 30-curve model | X

Added concept for integrated terminals and supplementary compaonents in dif-
ferent contacting situstions (e.g. wire fiestions)

Clarification that contact points are free of variance.

cavities, seals and wires.

Refactored sttributes for o iiliy iti betwean terminals, plugs. | X

Added concept for fist band wires and flat cores.

Dropped suppart for conformance classes. X

Added support for grouping compenent ports by connector. X

Definition of complesx part relations

Support for complex custom properfies und multiple primitive types.

Added support for hierarchical structures on wariant groups and sdded multipls
attributes to the classes in the wvariant configurstion scope.

Added support for grommets sealed with additionsl single wire seals.

tions (e.g. Slots)

d concept for s ¥ parts of components in specified locs- | X

prostep vip

Added support for diodes

Added support for cable ties

Added support for multi-fuses

The following list contains all minor changes, that affected schema compatibility.

Refactored and d "C: " to TerminalPairing x

Path mi inherited from ConfigurableEl it X

Moved " r iztion from PartCy to OocwrrenceO- X

rlisage

Refactoring of WireProtectionRole, infroduction of TapeRole X
for Connects oup and MetGroup X

Remowed SealingClass and i i lass taced by general | X

concept i

Removed Compatibility Statement & Compatibility Specification x

Refactored modular slot definition (now using indirect references with Partyfer- [ 20

=ion)

Refactored Copyrightinformation X

Moved attribute Termi ification angle to ception %

Remowved Signal from Met-Layer X

Refactoring of SheatOrChapter X

Deprecation of CavityDesign in TerminalReceptionSpecification and Caw- (X

1.4 Compatibility to preceding versinnsl

fersion 1.2 is an extension of version 1.1. Model changes and extensions are guided
by the fundamental principle of keeping already implementad concepts downward
compatible as far as possible. However, this was not possible in 2ll cases.
‘Compatibility is defined in the contest of this document as the possibility that XML doc-
uments created for version 1.1 are still (schema) valid wersion 1.2 documents. In that
=ense, incompatible changes will result in schema validation errors if the wversion 1.1
file uses the affected model elements. Such changes are listed in Chapter 1.3 explicitly.
Additionally, version 1.2 introduces a large amount of open enumerations. As this re-
duces the degres of freedom in the model it is very lkely that version 1.1 VEC files will
not validste against the 1.2 strict schems.




Multicore Darstellung [——

Aktuelle Modellierung (VEC 1.1.3) in manchen Fallen nicht eindeutig (z.B. CAT5-Kabel)

|

Wire Specification
(VEC electrical_parts)

0.°

0.1 «OpenEnumerations

+wireElement |1..* WireElementShape
T
Mc:zm e \ WireElement (VEC.electrical_parts)
=2 r_ (VEC.electrical parts) | Ncircuiar

g [1]
+referenceSystem : String [1]

+identification : String [1 Flat
o] E
0.*
+subWireElementSpecification +wireElementSpecification e il ification TO«»1
0.* i 1
WireElementSpecification
(VEC.electrical_parts)

e : WireType [0..%]
Bemﬂadbwyna

mic : NumericalValue [0..1]
Be Static : NumericalValue [0..1]
ts B.Dlmotu NumericalValue [0..1]

Types : WireReceptionType [0..7]
+gridSpacing : NumericalValue [0.1]
+shape - WireElementShape [0..1]

Ta =
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Multicore Darstellung
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Wire Specification
(VEC. electrical_parts)

WireType
(VEC.electrical_parts)

+type : Siring [1]

+referenceSystem : String [1]

+subWireElementSpecification
0=

U“‘t

0.1 -
+wireElement | 1 I

WireElement +sub\YireElement
(VEC.electrical_partz) [p =

+identification : String [1]

«0penEnumerations
WireElementShape
(VEC electrical_parts)

Circular
Flat
Elliptical

+wirgElementSpecification
1

1

u”t
SWITEE ementgpﬁ'ﬁflcatiun —

0.1

WireElementSpecification
(VEC. electrical_parts)

+ype . WireType [0..7]

+minBendRadiusDynamic : Numericalhalue [0..1]
+minBendRadius Static : Numericalalue [0..1]
+putzideDiameter : NumericalValue [0..1]
+suitedForDynamiclse - Boolean [0..1]

+impedance : Numericalvalue [0..1]

+8ize : Size [0..1]

+validWireReceptionTypes : WireReceptionType [0..7]
+gridSpacing : MumericalValue [0..1]

+shape : WireElementShape [0..1]

Thema: VEC - Vehicle Electric Container — Webinar
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ASSIgnment GrOUpS prostep vip

= Orthogonales Konzept zur Erzeugung von Traceability

AssignmentGroupSpecification L ncﬂo::lstr.uc‘lu b pcation
(VEC i __groups) v _groups)
1 0.1
0.1
rassignmentGroup +roothode |1 I
0.* Functional §ructureNode
AssignmentGroup (VEC.assigfment_groups)
ConfigurableElement +associatedAssignmentGroups (VEC i _groups) +identification : Strin [1] +childNodes
(VEC.core) * 0..* | +identification : String [1] +aliasld : Aliasidentifeation [0..%] 0.+
+description : AbstractocalizedString [0..%) +description : Abstragtl ocalizedString [0.7 |7
+abbreviation : LocalfedString [0..1]

i

DocumentVersion = R
gl P r gl P
WEC'CD"_E} +relatedDocugentVersion (VEC i _groups) (VEC i _groups) e hedGroups

ﬂsgﬂngwyu:eb:er[}ﬁEtmegngjr]ype [0..1] 1 0.* | +type : DocumentRelationType [0..1] +functionalRequirements - FunctionalRegquirement [0..%] F7

+document\ersion : String [1] +relatedidentification : String [0..1]

+digitalRepresentationindex : String [0..1] 0.*

+creatingSystem : String [0..1] = -

+dataFormat : String [0..1] «0

+fileName : String [0..1] DocumentRelationType (VEC.assi _groups)

ImamberGiShest. - Shin [0.1] (VEC.assignment_groups) type : FunctionaReguirementType [0..1]

i 1 R ibilityLink +referenceSystem : String [1]
RequirementsLink +value : String [1]
1
«0penEnumerations
+zheetOrChapter [0..* FunctionalRequirementType
EC.assignment_groups)
SheetOrChapter v
(VEC.core) Eunc;iunalSafety
+identification : String [1] +relatedSheetOrChapter L;Esal
+zheetNumber : String [0..1] 0.1 Eneon
+sheet\Version : String [0..1] N
P +description : AbstractlLocalizedString [0..%]
© 2020, prostep ivi +sheetFormat : String [0..1] 52




Pilot ,,Hierarchische Topologien* | prostep wir

Anforderungen

- Modifikationen der Topologie nach 3D
- ,Online-Knoten fur Splice”

- Spezifikation des Biindelaufbaus:
. Eingeklappte Splice
- Wellrohre mit Leitungen in Blindeln
. Etc.

= ,Verbau von Assemblies®

. z.B. aber auch Tire links / Ture
rechts
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Modellierung
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22 April 2020

Specification
(VEC.core)

+identification : String [1]
+description : AbstractlocalizedString [0..%]

JT'.

Legend
[ Topology
I Mapping

+topologyNode

+gndNode

1

1

+startlode

+referencediode

+outerTopology

1

+innerTopolgy

1

+innerSegment

1

0.7

: LocalizedString [0..%] [+segment

+referencedSegment [1 0.7

+innerNode

1

0.

NodeLocati

{ordered}

0.

SegmentLocation
(VEC topology)

(VEC topology)

+offzet | Numericalvalue [1]
+anchor : AnchorType [1]

ﬂ_l

Location
(VEC.topology)

+identification : String [1]
+matchingld : String [0..1] |1

+mappedPosition

(VEC.topology)

0.1

-l

prostep Ivip
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TopologyNode TopologySegment
(WVEC.topology) (VEC topology) +assignedSegment — .
i +aliasld - Aliasldentification [0.7] cendlode | entification : String [1] 1
T | Z +identification : String [1] 1 0.* | +form : SegmentForm [1] prostep Ivip
(0] p olo g e-2Zonen +matchingPointid - String [0.1] _ sstartode |, qjiasiq ; Aliasidentification [0..7]
+precessinginstruction | LocalizedString [0..7] [4 0.* |+processinginstruction : LocalizedString [0..%]
+nodeType : NodeType [0..1]
+referencedSegment |1

+referencedhode |1

0.* o=
NodeLocation «ClosedEnumerations SegmentLocation
(VEC topology) AnchorType (VEC.topology)

(VEC.topology) 1 +offeet : Numerical/alue [1]
FromStartNode +anchor : AnchorType [1]
FromEndMode

Location

(WVEC.topology)

+identification : String [1]
+matchingld : String [0..1]

+firstLocation |1 1 +secondLocation
0.1 0.1
IS e . B P T el apaa N NER. WEE SR el ZoneCoverage
(WEC.topology)
+coverage (0%
1
ZoneAssm
(VEC topology) (g =
+assignment (0.*
lm—

z0penEnumerations TopologyZone
TopologyZoneType (\WVEC.topology) +subZone
(VEC topology) +identification : String [1] 0 -
DmuZone +type : TopologyZoneType [0..1] -
EnvironmentZone +description : AbstractLocalizedString [0..7]
+ambientTemperature : Temperatureinformation [0..1]
+requiredRobustnessProperties | RobustnessProperties [0..%

+z|:lnel\)..1

Ti Fi 5 ificati
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New 3D NURBS Representation prostep wi

BuildingBlock Specification3D
(VEC.geo_3d)

+geometrySegment |0..*
Geometry Segment3D
(VEC.geo_3d)

+startVector : CartesianVector3D [1]
+endWector : CartesianVector3D [1]

{ordered}
+curve |0..*
CurvelD

(VEC.geo_3d)

|

NURBSCurve
(VEC.geo_3d)

+degree : Integer [1]
+knots : Double [0..%

+cartesianPoint | 0..*

{ordered}
CartesianPoint3D +controlPoint |0..*
(VEC.geo_3d) NURBSCantrolPoint
+x : Double [1] C. 3d
+y : Double [1] 1 0.* " el
+z - Double [1] = |+weight ; Double [1]1=1.0
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Verbesserte Kontaktierung

Contacting Specification
(WVEC.contacting)
+contactPoint a..‘
- ContactPoint = s
e EEE (VEC.contacting) +mountedTerminal R 1
(WVEC.instancing_electrical_parts) . . - - (WEC.instancing_electrical_parts)
- - - - +identification : String [0..1] 0.* 0.1
+identification : String [0..1] +zealState : SealState [0.1]
0.* 1 1.* . ) i i 1
< lugdedcafRBPEdCaviyReT +equippedCavityRef _ _ . CavitySealRole
+cavityMounting |0 +wirglounting,|0.. +mountedCavitySeal [(WEC jpstancing_electrical_parts
o CavityMounting l1!|'|relll'l1::~u|'|t|_ng 0.* _ 0.1
i (VEC.contacting) (VEC.contacting) +wirgEndAccesspry
. R 0. j 0 ol WireEndAccessoryRole
+eavityAccessory [0, 0e - (VEC.instancing_electrical_parts)
CavityAccessoryRole 1 h K
(WEC.in=tancing_electrical_parts)
MquntingDetail | 0..* ! i
eavityliquntingLietall [ 1. +wireMountingDetail | 0..* +referencediirsEnd [T.7
A Ty 1l WireMountingDetail WireEnd
(VEC.contacting) (VEC.contacting) sreferencedWireEnd | (VEC.instancing_electrical_parts)
0.* 0 0. 7= | +identification : String [0..1]
- +positionOnWire : Double [1]
27 . WireReceptionReference +wireReceptipnReference
CavityPlugRole +replacedPlug +toentactedVWireReception | \WEC instancing_electrical_parts) [p_ =
(VEC.instancing_electrical_parts) |p_* 0.* 1 +identification : String [0..1]
+terminalReceptionReference |1
TerminalReceptionReference
+terminalReceptionReference

(WEC.in=tancing_electrical_parts)
+identification : String [0..1]

0=
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Baselines

Specification
(VEC.core)
+identification : String [1] -
+description : Abstractl ocalizedString [0..%] «0penEnumerations
BaselineContent
T MWEC.core)
Partial
Baseline Specification Complete
(VEC.core)
+state : BaselineState [0..1] B RN
+content : BazelineContent [0..1] Baseline State
- (VEC.core)
Draft
Frozen

+validverzions (0..*

ItemVersion
(VEC.core)

+abbreviation : LocalizedString [0..%)
+description ; AbstractLocalizedString [0..%]
+companyMame ; String [1]
+processinginstruction : Instruction [0..%]
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Specification

(VEC.core) |=.
Bending Restrictions sideniificaion : Siing [1] prostep i

+description : Abstractl ocalizedString [0..7]
i

TopologyBendingRestriction Specification
(WVEC topology)

1

0.*
TopologyBendingRestriction
VEC topology)

+minBendRadiusDynamic : Numericalalue [0..1]
+minBendRadiusStatic : Numericalalue [0..1]

0.1

+restrictedPath |1
Path
(VEC topology)
0.*

{ordered}
+zegment |0..*

Topology Segment
VEC topology)

+identification : String [1] 0.1
+form : SegmentForm [1] ; ;
saliasld - Aliazidentification [0.7] +instanfiatedSegment
+processinginstruction : LocalizedString [0..7]

0.x
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Fragen zu Block 2
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https://www.youtube.com/embed/Eddm3-I7ju0?rel=0&start=14450&end=14620&autoplay=1

prostep 1vip

Vielen Dank fur lhre Aufmerksamkeltl
Fragen? g
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