Inter@ pera

Digitale Interoperabilitat in kollaborativen
Wertschopfungsnetzwerken der Industrie 4.0

rchase-Tellmodelle
pschlussprasentation 13.11.2023

Dr. Philipp Liedl, Steinbeis-Beratungszentrum Technologische Transformation

Ein Projekt gefordert vom Durchgefiihrt von

R

\

Bundesministerium

G inbeis- s = F | 74h  STANDARDIZATION
fiir Wirtschaft Steinbeis-Beratungszentrum Steinbeis — P

Bl maschutz E Technologische Transformation 5 Europa Zentrum /‘ raun Cf'P: b i fliﬁ)lij'\é?ém 4.0




Oo—\ 0
ter

© pera

In

‘ \g e I l d a 0_/ Digitale Interoperabilitat in kollaborativen

Wertschépfungsnetzwerken der Industrie 4.0

- Vorstellung des Projekts InterOpera

- Was ist die Verwaltungsschale / Asset Administration Shell?
« Ziele der Purchase-Teilmodellprojekte

«  Umsetzung und Ergebnisse

« Zusammenfassung und Ausblick

_A




Inter@ pera

Digitale Interoperabilitat in kollaborativen
Wertschopfungsnetzwerken der Industrie 4.0

y Vorstellung des Projekts InterOpera

|

STANDARDIZATION

Steinbeis-Beratungszentrum “ Bt Boritrum ~ Fraunhofer dEme CoUNCIL
Technologische Transformation IPA. Y7 INDUSTRIE 4.0



o0— ,——0

Inter ©) pera

Projektkonsortium O— pmmmmmmm,
Steinbeis Europa Zentrum (Verbundkoordinator)
gfler?p%elzsentrum = Rolle: Koordination und Netzwerkaufbau
Enabling Innovators to Grow = Wesentlicher Beitrag: Netzwerkentwicklung fir Industrie 4.0 durch den Aufbau

von Wertschépfungsnetzwerken und Teilmodellprojekten

Fraunhofer IPA

% F ra u n hOfe r » Rolle: Wissenschaftliche Unterstiitzung

IPA = Wesentlicher Beitrag: Validierung der Prozesse im Projekt als AAS-
Expert*innen, starke Unterstiitzung bei der Auswahl der I[deenskizzen,
Schnittstelle zur IDTA und anderen AAS-Stakeholdern

\

4% STANDARDIZATION Standardization Council Industrie 4.0
SSER COUNCIL )

Rolle: Verknipfung mit Standardisierungsaktivitadten
N8~ INDUSTRIE 4.0 PIHNG o

= Wesentlicher Beitrag: Implementierung, Rollout und Uberfiihrung in die
Normung
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Wertschépfungsnetzwerken der Industrie 4.0

Teilmodell
Produkt-Identifikation

- Merkmal 1
- Merkmal 2

- Merkmaln

Teilmodell
Dokumentation

- Merkmal 1
- Merkmal 2
- Merkmal n

S Verwaltungsschale /
Zustandsiiberwachung Asset Administration Shell (AAS):

- Merkmal 1

e Digitales Abbild einer physischen
Komponente (Asset)

Asset, z.B. Maschinen-Komponente,
Werkzeug, Bauteil

Quelle: BMWi Plattform Industrie 4.0: Verwaltungsschale in der Praxis

Weitere Informationen: https.//www.plattform-i40.de/IP/Redaktion/DE/Standardartikel/spezifikation-verwaltungsschale.html
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https://www.plattform-i40.de/IP/Redaktion/DE/Standardartikel/spezifikation-verwaltungsschale.html
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Wertschépfungsnetzwerken der Industrie 4.0

Eine Verwaltungsschale = Asset Administration Shell
reprasentiert genau ein Asset mit einer eindeutigen 4.0 compliant communication
ASSEt-| D. 4.0 Component

Auch eine Reihe von Assets kann Uber eine AAS
beschrieben werden, dann eine eindeutige ID fur das
zusammengesetzte Asset erstellt.

Properfes, with IDs [ —
Properfies, with IDs |
Properies, with IDs

z.B.
= Komponenten, die zu einer Maschine
zusammengeflgt werden

Asset, e.g. electrical axis system

Unique 1D
|

| I T 1
= Produzierte Bauteile kbnnen Einzel-Assets sein oder . : -
zu Produktionschargen als Assets zusammengefthrt i ;qg 3 ;4;

und die Charge als ein Asset verwaltet

Source: Plattiorm industrie 4.0

Unterstutzte globale identifikationstypen : IRDI, IRI, URI/URL
Quelle: Plattform Industrie 4.0, Part1: Details of the Asset Administration Shell
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https://www.plattform-i40.de/IP/Redaktion/DE/Downloads/Publikation/Details_of_the_Asset_Administration_Shell_Part1_V3.pdf?__blob=publicationFile&v=10
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Information Exchange via ASS o—— Jrammr:

Wertschépfungsnetzwerken der Industrie 4.0

Grundsatzlich konnen Informationen via Dateien (z.B. XML), standardisierte APl und direkt zwischen den AAS
ausgetauscht werden.

1

file exchange

Lo

9 Formate, in welchen die AAS-
Informationen zur Verfugung gestellt
warden konnen:

H Dateien:

XML

JSON

RDF
AutomationML

H H APls/Schnittstellen:

« OPCUA

« HTTP/REST

© Plattform Industrie 4.0 - M QTT

2]

APl

14.0 language

Quelle: Plattform Industrie 4.0, Part1: Details of the Asset Administration Shell
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https://www.plattform-i40.de/IP/Redaktion/DE/Downloads/Publikation/Details_of_the_Asset_Administration_Shell_Part1_V3.pdf?__blob=publicationFile&v=10
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rtschépfungsnetzwerken der Industrie 4.0

bi [[-)( bill-X GmbH, Osnabriick
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Uberblick Bestellabwicklung lnter@ pera

Digitale Interoperabilitat in kollaborativen
Wertschépfungsnetzwerken der Industrie 4.0

Bedarfsmeldung Anfrage S —
v= Anfrage mit Dokumenten wie Zeichnungen etc...: Anforderungen, Umgebungsvariablen, Problembeschreibung Verfugbarkeit-Prifung —
—
P -
Bedarfspriifung, L|Efera l'lt

-freigabe Planung

Kunde

Angebot
Produktbeschreibung (AAS), Verkaufsbedingungen, Zeichnungen, Datasheets...

Bestellanforderung .
Kalkulation

o
B Purchase Order
Ausldsung nach

Versand der Bestellung mit allen Dokumenten: Order, Einkaufshedingungen...

. X Ausldsung einer H
LR TR y, Produktionsorder U n Se re Te I | m O d el | e

Bestellung

Order Confirmation #EL

Lieferkette, Preise, Lieferzeit...

\ DESADV, Lieferavis [MMIea

|
Lieferavis mit allen Dokumenten: Zolldokumente, Bill of lading, Invnice,\Airwaybill, LC, Certificate of Origin, export packing list... “s=rsrensns

<€ ‘

Wareneingan-

’
] 1
1 1 | 1
1 1 | 1
1 1 \ 1
1 1 | 1
1 1 | 1
1 1 | 1
. Management | . ! !
1 i \ | Warenausgang- |
| i \ X Management |
1 1 1
1 1 Ie- Eingangsbestatigung : 1
: : * < Sichtprifung oder Qualitatsprifung : :
1
| I => | |
! ! | 1
! ! | 1
! ! 1 1
! ! | 1
1 1 | 1
| ' o N Schadens-, Verlustmeldung ! |
1 ! AAS: As-Orderd <> As-Delivered | 1
1 1 | 1
! ! ) | 1
A e e e e e e e e e e e / | 1
~ r)

i Invoice Processing E . Rechnung g} i i . Que”e: EXP021XX GmbH
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Wertschépfungsnetzwerken der Industrie 4.0

Purchase Request Notification
« Beschreibung einer Bestellanfrage durch den Kunden
Purchase Request Response

« Ruckmeldung des Lieferanten mit einem Angebot

Purchase Order Creation

« Bestellung durch den Kunden

4
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Schematischer Uberblick Purchase-Teilmodelle Inter@ pera

Digitale Interoperabilitat in kollaborativen
Wertschepfungsnetzwerken der Industrie 4.0

4 N
AAS
Purchase
Order
Creation
POC
Customer Supplier 1..N
. production
machines

Ressources/ Raw
material suppliers

J v e
N '

eriphery, tools
design procurement €| sales BELRDELY

production planning

| | ]

4 A r A
AAS AAS
Purchase Purchase
Request Request
Notification Response
PRN PRR
o » o w
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* Einzelnes Teil und Varianten davon (Out-of-Shelf)

« Allgemeine, noch unsichere Anfrage, mehrere Schleifen zur Festlegung welches konkrete Produkt
tatsachlich bendtigt wird

- Auftragsfertiger, die CAD-Zeichnung / STEP-Modell erhalten




Prozesse — Out-of-shelf product

Supplier

Sales
Person

Inter@ pera
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Wertschcpfungsnetzwerken der Industrie 4.0

Logistics Production Planning

Warehouse = Production
Management  Planner

O
)

MES / BDE

Customer
Development Procurement Sales Department
Design / AAS Request / Product
CAD/CAE PLM Purchaser ERP
Development Product RS [Pre et ER catalogue
Check
availability
I available? Submodel
Technical
yes Submodel Data
Purchase Requisition Technical Data
no Submodel
» Contact Information
Submodel
Check and PR Notification
approval
‘ Submit _»Ej Purchase Request ﬁ
Purchase - >
Request L
Submodel
Technical Data
Submodel
Contact Information
Submodel
PR Response
v
product 4@‘ Purchase Request Response Ej
availablility -
unsure PR
: )
indivudual v
el ‘ Negotiate €— <

:} Negotiate

+

+




Prozesse — unsichere Anfrage Inter@ pera

Dlglta e Interoperabilitat in kollaborativen
Wertschcpfungsnetzwerken der Industrie 4.0

Customer Supplier
Development Procurement Sales Department Logistics Production Planning
Design / AAS Request / Product Sales Warehouse = Production
Development CADICAE PLM Purchaser ERP Product AAS Product ERP catalogue Person Management  Planner HESIECE

@) O @)
N ) fQW )

product
availability

unsure

Technical \ =IC>1 Submodel
description \ LJ Technical Data
Submodel
Purchase Requisition Contact Information
v Submodel
B e Submodel
Check and AN Technical
approval Data
Submit Purchase Request  Check ‘
Purchase - > )
‘ Request @  options y
Submodel
Jechnical Data Matching products?
Submodel yes
Contact | mation v no
Submodel \ list of matching
PR Response ‘ | products
Check Q Purchase Request Response —
optlons \ L N
o LN
@ delivery o
Options not suitable date i

v ——} price ’—

Indivudual —
product L_J Purchase Request Response: product not available

<
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Prozesse — individuelles (neues) Produkt

Customer
Development Procurement
DS CAD/CAE PLM Purchaser ERP
Development

©) O
)

N

Individual
product

Technical ;Q
description )
CAD
drawing

| Purchase Requisition

v

Check and
approval

R 2

AAS Request /
Product

Submodel
Technical Data

Submodel
Contact Information

Submodel
PR Notification

AAS NEW Product

ERP

Supplier
Sales Department

Product
catalogue

Sales
Person

)
N
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Material
Suppliers

Logistics Production Planning

Warehouse = Production
Management  Planner

@)
N

MES / BDE

check

Ej availability

Purchase Request

Submit
‘ Purchase ’——%
Request

o e

Check }

LN

v

Purchase Request Response

Submodel
Technical Data

Submodel
Contact Information

Submodel
PR Response

List of required

. Purchase Request
. Required \ <
" material | g

Select best Purchase Request Response

materials
List of required
production

A

P
<4

material
option

‘Required
production
equipment

Submodel

equipment

List of required

Technical
Data

Required
human

human ressources

Price

/'y

\ A 4

\ Price L

Date of delivery,...

ressources

| calculation

> <

|—ﬂ Negotiate }4— L

> - Negotiate ‘



Prozesse — Purchase Order Creation

Design /
Development

©)
)

Development

CAD/CAE

Check and

Customer
Procurement
PLM Purchaser ERP

@)
N

approve

AAS Request /

Product AAS Product

Submodel

PR Response

Purchase Request Response

ERP

A

» Check and
" approve

Submodel
PO Creation

—— > Ref. PR Response

—— > Additional PO Info

Purchase Order Creation

Supplier

Sales Department

Product
catalogue

Sales
Person

)
N

v
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Logistics Production Planning

Warehouse = Production
Management  Planner

O
)

MES / BDE

Order Confimation

.
»

v

I
—

A

Delivery

v
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Wertschépfungsnetzwerken der Industrie 4.0

« VDA 4901
https://www.vda.de/de/aktuelles/publikationen/publication/vda-4901---qrundbeqriffe-zum-
datenaustausch-in-der-lieferkette-v1.0-2019-12

« UN/EDIFACT
https://unece.org/trade/uncefact/introducing-unedifact

* OpenTRANS
https://www.diqgital.iao.fraunhofer.de/de/publikationen/OpenTRANS21.html

« cXML Ariba
https://xml.cxml.org/schemas/cXML/1.1.009/cXMLUsersGuide de.pdf

« SAP 4/HANA
https://www.sap.com/germany/products/erp/s4hana.html

| :



https://www.vda.de/de/aktuelles/publikationen/publication/vda-4901---grundbegriffe-zum-datenaustausch-in-der-lieferkette-v1.0-2019-12
https://www.vda.de/de/aktuelles/publikationen/publication/vda-4901---grundbegriffe-zum-datenaustausch-in-der-lieferkette-v1.0-2019-12
https://unece.org/trade/uncefact/introducing-unedifact
https://www.digital.iao.fraunhofer.de/de/publikationen/OpenTRANS21.html
https://xml.cxml.org/schemas/cXML/1.1.009/cXMLUsersGuide_de.pdf
https://www.sap.com/germany/products/erp/s4hana.html
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Wertschépfungsnetzwerken der Industrie 4.0

¥ m «T> "PurchaseRequestNotification® [https:/fexample.com/ids/sm/7173_1152_29032_7113]

I m "Requestinformation” (24 elements) @{SMT/Cardinality=0ne}

! m “DeliveryDatelList™ (1 elements) @{SMT/Cardinality=0ne}

I m "CatalogueReferencelist® (1 elements) @{SMT/Cardinality=7eraToOne}

I m "ModeOfPaymentlist” (1 elements) @{SMT/Cardinality=7ercToOne}

! m "IncotermsList” (1 elements) @{SMT/Cardinality=ZeroToOne}

I m "InternationalRestrictionsList® (1 elements) @{3MT/Cardinality=LercToMany}

! m "CertificationsList” (1 elements) @{SMT/Cardinality=LercToOne}

! m "SpecialTreatmentClassList” (1 elements) @{SMT/Cardinality=ZeroToOne}

I m "InvolvedPartieslist™ (1 elements) @{SMT/Cardinality=Cne}

! m "CostCentersList” (1 elements) @{5MT/Cardinality=ZercToOne}

[ m "AttachedMedialist” (1 elements) @{5SMT/Cardinality=ZercToOne}

I m "RequestitemList” (1 elements) @{SMT/Cardinality=0ne}
I m «T> "PurchaseRequestResponse” [htips://example.com/ids/sm/2473_1132_9032_6244]
I m <T> "PurchaseOrderCreation” [https://example.com/ids/sm/2083_1152_9032_0003]

_A




Oo—\ 0
.- . y m "Requestinformation” (24 elements) @{SMT/Cardinality=One} I t @
U b e rb I I C k S I\/I C m "RequestNumberBuyer” @ {5MT/Cardinality=Cne} n e r pe ra
R e q ue Stl N f orm atl on (253 “RequestNumberSeller” @{SMT/Cardinality=ZeroToOne} o—— Viertachipunganetwerken der ncuari .0
M'Requestﬂumberﬂgent' @{SMT/Cardinality=ZeroToOne}

[ “RequestDate”  @{SMT/Cardinality=One}

M'Lastﬂhange[)ateﬁme' @{SMT/Cardinality=2ercToCne}

[2Y “Version" @{SMT/Cardinality=One)

M'Requesﬂype' @{SMT/Cardinality=ZercTaOne}

[ “LatestRegistrationDate” @{SMT/Cardinality=ZeroToOne}

(2 “OpenDate” @(SMT/Cardinality=One]

Header ahnlich fur alle drei (B “CloseDate" @isMT/Carcinaiity=One]
Teilmodelle [ “BindingPeriodEndDate” @{SMT/Cardinality=One)

[ “Language™ @ {SMT/Cardinality=One}

[ Currency”  @{SMT/Cardinality=One}

(223 “TermsAndConditions” @(SMT/Cardinality=ZeroToOne}

m‘l’arﬁalfahipmentﬁllawed' @{SMT/Cardinality=Cne}
m‘Descripﬁ-un' @{SMT/Cardinality=ZeroToOne}

M'Rfmark' E{SMT/Cardinality=ZeroToMamny}

M'Rﬂl:ﬂame' @{SMT/Cardinality=ZerocToOne}
m'ﬂahlugueﬁfl’ @{SMT/Cardinality=ZercToOne}
m'ﬁusinessl’arl]rﬂef' @{SMT/Cardinality=ZeroToMany}
m'lncotennsﬂ.ef' E{SMT/Cardinality=ZeroToOne}
m'lntemtiuualﬂestﬁcﬁunsﬂﬁf' @{SMT/Cardinality=ercToMany}
m's[mcial'l'reatmntﬂassﬂef' @{SMT/Cardinality=ZeroToMany}




Uberblick SMC DeliveryDate und In%e?@ pera

CatalogueReference, ModeOfPayment D) <

Wertschépfungsnetzwerken der Industrie 4.0

o m “DeliveryDateList” (1 elements) @{SMT/Cardinality=Cne} - m "ModeOfPaymentlist® (1 elements) @{SMT/Cardinality=ZercToOne}
4 m “DeliveryDate” (5 elements) @{SMT/Cardinality=C0neToMany} e m "ModeOfPayment” (10 elements) @{SMT/Cardinality=ZeroToMany}
m "DeliveryStartDate” @{SMT/Cardinality=Cnel ! m "CardPayment” (6 elements) @{SMT/Cardinality=Cne}
m "DeliveryEndDate” @{3MT/Cardinality=Cne} ! m "BankAccount” (5 elements) @{SMT/Cardinality=0ne}
m “FixedDeliveryDate" @{5MT/Cardinality=0ne} m "Debit" @{SMT/Cardinality=Cne}
m "OpeningHoursStart” @{5MT/Cardinality=7ercToCne} m "Chedk” @{SMT/Cardinality=Cne}
m "OpeningHoursEnd” &{5MT/Cardinality=ZercToOne} m "Cash® @{5MT/Cardinality=0ne}
A m "CatalogueReferencelist” (1 elements) @{SMT/Cardinality=ZeroToOne} m "CentralRegulation® @{SMT/Cardinality=ZercToCne}
F ] m "CatalogueReference” (4 elements) @{SMT/Cardinality=ZeroToMany} m "PaymentTerms" @{SMT/Cardinality=ZeroToOne}
m "CataloglD™ @{SMT/Cardinality=0ne} m “PaymentDays” [d] @{5MT/Cardinality=ZeroToOne}
m "CatalogVersion” @{SMT/Cardinality=Cne} m "DiscountPercent™ [3] @{SMT/Cardinality=ZeroToOne}
m "CatalogName™ @{SMT/Cardinality=7eroToOne} m "DiscountDays" [d] @{5MT/Cardinality=ZeroToCne}

[ "AASCatalogReferencelD" @{SMT/Cardinality=ZeroToOne}

_h _



Uberblick SMC Incoterms,
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InternationalRestrictions, Certifications, o [
SpecialTreatmentClasses, InvolvedParties

F] m "IncotermsList” (1 elements) @{SMT/Cardinality=ZercToOne}
4 m "Incoterms™ (5 elements) @{SMT/Cardinality=7erocToMany}
[ “Incoterm*  @{SMT/Cardinality=One}
M'anatinnf @{SMT/Cardinality=LeroToOne}
M'Locatinnr @{SMT/Cardinality=ZeroToOne}
M'Tmnsfﬂl.ucaﬁnn' @{SMT/Cardinality=7eroToOne}
M'Tmrqmrﬂ{emark' @{SMT/Cardinality=7eroToOne}
P m “International RestrictionsList” (1 elements) @{5MT/Cardinality=ZercToMany]
| m "InternationalRestrictions™ (5 elements) @{SMT/Cardinality=LeroToCne}
M'Rshicﬁnnﬁrpe' @{SMT/Cardinality=0One}
m‘(:uunhjﬂodehnhargnlmposing' @{SMT/Cardinality=ZeroToMany}
M'Cuunhjﬂudehnhargnhrget' @{SMT/Cardinality=ZeroToMany}
M'Reginn(:odeEmhargulmpnsing' @{SMT/Cardinality=ZercToMany}
M'ReginnCodeEmhargnTargef' @{SMT/Cardinality=7eraToMany]

Wertschépfungsnetzwerken der Industrie 4.0

F m "CertificationsList” (1 elements) @{SMT/Cardinality=ZeroToOne}

F m "Certification” (2 elements) @{SMT/Cardinality="ercToMany]
M'Ce-ﬁﬁcaﬁunﬁrpe' @{SMT/Cardinality=Cne}
M'Cmﬁﬁcaﬁunﬂeguhtinn' @{SMT/Cardinality=Cne}

F m "SpecialTreatmentClassList™ (1 elements) @{SMT/Cardinality=LeroToOne}
M'Special'l'raatnmnt(:lass' @{SMT/Cardinality=7eraToMany}
F m "InvolvedPartieslist™ (1 elements) @{5MT/Cardinality=0One]}

a m "Party” (6 elements) @{SMT/Cardinality=CneToMany}
M'P‘artyﬁule' @{SMT/Cardinality=0ne}

M'Referencell)' @{SMT/Cardinality=7eroTaOne}
M'ﬂrgarisaﬁunllﬂ' @{SMT/Cardinality=7eroToOne}
M'In\rﬂhﬂdlnl}ucumenﬁulﬂngﬂ @{SMT/Cardinality=Cne}

! m "Address” (21 elements) @{SMT/Cardinality=CneToMany}

! m "ContactDetails™ (1 elements) @{SMT/Cardinality=0OneToMany}
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Uberblick SMC CostCenters, AttachedMedia Inter ©) pera
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Wertschépfungsnetzwerken der Industrie 4.0

F] m "CostCentersList” (1 elements) @{SMT/Cardinality=7eroToOne}
F m "CostCenter” (10 elements) @{SMT/Cardinality=0OneToMany}
M'Cost&mtuﬂud&' @{SMT/Cardinality=ZeroToOne}
(Y “CostCenterName" @(SMT/Cardinality=One}
M'Cosﬂhmiude' @{SMT/Cardinality=7eroTeOne}
M'Cosﬂhmnﬂme' @{SMT/Cardinality=ZercToOne}
M'Cnsﬁlarﬁercode' @{SMT/Cardinality=ZeroToCne}
M'Cosﬁ:arﬁerﬂame' @{SMT/Cardinality=ZeroToOne}
M'ijecﬂhmber' @{SMT/Cardinality=7eroToOne}
m‘l’rﬂjedﬂame' @{SMT/Cardinality=ZercToOne}
m‘ﬂiling(}enterfode' @{SMT/Cardinality=ZeroTeOne}
M'Biling(:enterﬂame' @{SMT/Cardinality=ZeroToOne}
F] m "AttachedMedialist" (1 elements) @{SMT/Cardinality=ZercToOne}
P m "Media® (4 elements) @{SMT/Cardinality=ZeroToMany}
m‘ﬁle' @{SMT/Cardinality=ZeroToOne}
M'Himeﬁpe‘ @{SMT/Cardinality=ZeroToOne}
M'Himel’urpnse' @{SMT/Cardinality=ZercToOne}
(22 “Comment @{SMT/Cardinality=ZeroToOne}

_.




Uberblick SMC Requestedltem

o m "RequestltemList” (1 elements) @{SMT/Cardinality=0ne}
F m "Requestltem” (37 elements) @{5MT/Cardinality=0neToMany}

'ItemID" @{SMT/Cardinality=Cne}
@ "AASltemBReference” @{SMT/Cardinality=ZercToOne}
"ParentitemID™ @{SMT/Cardinality=7eroToOne}
'ItemCIarssl'ﬁcatiun" @{SMT/Cardinality=7ercToOne}
"HemType™ @{SMT/Cardinality=ZeroToCne}
'ItemSt-:-rtus" @{SMT/Cardinality=ZercToOne}
'ItemStockStah.ls" @{SMT/Cardinality=ZercToOne}
“ServiceType” @{SMT/Cardinality=ZeroToOne}
"OrderQuantity” @{SMT/Cardinality=0ne}
"OrderQuantityUnit” @{SMT/Cardinality=0n«e}
[ “ContentQuantity”  @{SMT/Cardinality=ZeroToOne}
'Cuntentﬂuanﬁtyl._lnit' @{SMT/Cardinality=ZeroTeCne}
“"NumberOfContentUnitsPerOrderUnit" @ {SMT/Cardinality=ZeroToOne}
"ContentQuantitylnContentUnits” (@{5MT/Cardinality=ZeroTo0One}
“UnitOfContentQuantitylnContentUnit® @{5MT/Cardinality=ZeroToCne}
m "ProductPrice” (12 elements) @{SMT/Cardinality=Cne}
'HetPrice' @{SMT/Cardinality=ZeroToOne}
'GrossP'rice" @{SMT/Cardinality=ZeroToeOne}
'PartialShipmentﬁ.llawed" @{SMT/Cardinality=ZeroToOne}
'Termst[}elivery' @{SMT/Cardinality=ZeroToOne}
'Agreement' @{SMT/Cardinality=ZercToMany}
"Remarks” @{SMT/Cardinality=CneToMany}
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m "CatalogueRef" @{SMT/Cardinality=7eroToOne}

m “IncotermsRef* @{SMT/Cardinality="eroToOne}

m "BusinessPartyRef” @{SMT/Cardinality=ZeroToMany}

m “InternationalRestrictionsRef" @{5MT/Cardinality=ZercToMany]
m "SpecialTreatmentClassRef" @ {SMT/Cardinality=ZeraToMany}
m “*MediaRef” @{SMT/Cardinality=7ercToMany]}

m "CostCenterRef” @{SMT/Cardinality=LercToMany}

m "DeliveryDatelist” (1 elements) @{5MT/Cardinality=0ne}

m "ScanCodeslist” (1 elements) @{SMT/Cardinality=7erocToOne}
m *ProductiD”® (10 elements) @{SMT/Cardinality=7ercToOne}

m "Excludedingredientslist” (1 elements) @{SMT/Cardinality=LercToOne}
"ProductMame” @{5MT/Cardinality=Cne}
'PrnductShnrtDesa‘iptiu-n' @{SMT/Cardinality=0ne}
'PruductDe-scﬁptim" @{SMT/Cardinality=0ne}

m "ProductCapabilitiesRef” @{SMT/Cardinality=ZercToMany}

s
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F m "ProductPrice” (12 elements) @{SMT/Cardinality=Cnel

[ “Price®  @{SMT/Cardinality=One)

m "MinPrice” @{SMT/Cardinality=ZeroToOne} A m “ScanCodeslist” (1 elements) @{SMT/Cardinality=ZercToOne}
m "MaxPrice” @{SMT/Cardinality=FeroToOne} P m “ScanCodes™ (2 elements) @{SMT/Cardinality=7eroToMany}
m "PriceQuantity” @{SMT/Cardinality=ZeroToOne} m "CodeType” @{SMT/Cardinality=0ne}
m "PriceUnitValue” @ {SMT/Cardinality=0ne} m "Code” @{SMT/Cardinality=0ne}
m “PriceUnit" @{SMT/Cardinality=One} F m *ProductlD™ (10 elements) @{SMT/Cardinality=7ercToOne} [Eu sammenfassung unc
m "PriceUnitFactor” @{SMT/Cardinality=ZeroToOne} m "GTIN" @{5MT/Cardinality=ZeroToOne}
m‘ﬂuslslncluded' @{SMT/Cardinality=ZeroToMany} mﬂunc' @{SMT/Cardinality=ZercToOne}
m "AllowancesAndCharges” @{SMT/Cardinality=ZeroToOne} m "SupplierSpecific® @{SMT/Cardinality=ZeroToOne}
M'Shipping' @{SMT/Cardinality=ZeroToOne} M'Burﬂr&ipedﬁc' @{SMT/Cardinality=ZeroToOne}
M'Shippingﬂm{' @{SMT/Cardinality=ZeroToOne} m%genﬁepcfﬁc' @{5MT/Cardinality=ZeroToOne}
f m "TaxDetails" (2 elements) @{SMT/Cardinality=ZercToMany} m "DelivererSpecific® @{SMT/Cardinality=2eroToOne}
M'Pmdudl[}' @{SMT/Cardinality=7eroToOne}
B W "DeliveryDatelist® (1 elements) @{SMT/Cardinality=Cne} m "ManucturerlD" @{SMT/Cardinality=FeroToOne}
4 m "DeliveryDate” (5 elements) @{SMT/Cardinality=0neToMany} m "Materialnumber” @{5MT/Cardinality=ZeroToOne}
m "DeliveryStartDate” @{3MT/Cardinality=0nel f m "ListProductiDsBusinessPartners” (1 elements) @{SMT/Cardinality=ZeraToOne
m "DeliveryEndDate” @{SMT/Cardinality=0ne} 4 m "Excludedingredientslist” (1 elements) @{SMT/Cardinality=ZeroToOne}
M'Fimdﬂelivewﬂate' @{5SMT/Cardinality=0ne} M'Excludedlngredient' @{SMT/Cardinality=ZercToMany}

(22 “OpeningHoursStart”  @{SMT/Cardinality=ZeroToOne}
[ “OpeningHoursEnd" @{SMT/Cardinality=ZeroToOne}
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= Reviews des Teilmodells und Verdéffentlichung tber InterOpera (hitps://interopera.de/tellmodellprojekie/)
und IDTA (https://industrialdigitaltwin.org/content-hub/teilmodelle)

= Anwendung in Unternehmen!



https://interopera.de/teilmodellprojekte/
https://industrialdigitaltwin.org/content-hub/teilmodelle
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