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Digital Twin & Asset Administration Shell (AAS)
= With Basics: Unified Modeling Language - UML.

Survey on Modeling, Simulation & Optimization
in Automotive Manufacturing.

Product Lifecycle Management (PLM).

= PLM [TC-Connect] — ERP — ALM.

= With Basics: Databases.

Digital Planning Process (DPIP).

= PMI|I-MBD — MBE — MBSE.

= Example: EasyPlan.

= With Basics: Tolerance Engineering.

= With Basics: Curves & Surfaces for Visualization.
Plant & Logistics Simulation & Optimization.

= With Basics: Mathematical Optimization.

Process Simulation & Optimization.

= With Basics: Kinematics & Control Technology & Robotics.

Finite Element & Volume Methods (FEM & FVM)
governed by partial differential equations (PDE).

Manufacturing Plant IT-Infrastructure (IT-1S)
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1.
HFITLE - F=-EER (AAS)

Standard to manage Digital Twins of Assets
(Components, Machines, Lines, ...):

= provides data of the asset and its sub-
assets (e.g., dig. nameplate,
documentation, simulation models, ...),

= uses standardized dictionaries and
ontologies to define the common
vocabulary as basis for interoperability,

= provides APIs to access the information of
an asset,

= provides interfaces to the asset,

= |ists submodels and their data
(e.g., for simulation),

= can provide submodels which reference
asset services provided for an asset
(from supplier or service provider e.g., for
maintenance).

-> Manufacturer-Independent.

Digital Twin — Asset Administration Shell (AAS)

IEC 63278

The Asset Administration Shell (AAS)

An Asset's AAS is
"an instance of a data structure":

— e

Transport unit Drilling station 1

+ PLC
+ Delta robot
+ Drive 1 Asset 2
[ Wiotor 1, Encoderlt
*+ Inverter 1
+ Axis 1
» Drive 2
» Motor 2
« Inverter 2
* Drive 3
« Lifting unit
+ Drive

+ Electromagnet

« PLC
« Drilling machine
* Motor 1
* Motor 2
+ Sensor 1
« Sensor 2
« Conveyor belt
* Motor
+ Motor control
+ Sensor 1
« Sensor 2
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1.

» Exemplary
implementation of an
Administration Shell
that has to be
exchanged

Exemplary Browser
and Editor

Companies can
develop their own
solutions based on
their own business
use case.

Digital Twin — AAS — Seen by the Package Explorer
VFELE-AAS-HMHBREEESRER

m AASK Package Explarer - Example 485 ServoDCMetor - Extended.aase

File Workspace

Help

4 |[ETY “identification” [URI, http//i40.customer.com/type/1/1/F13E8576F 6458834;

[ -“Manufacturer” - CUSTOMER GmbH

(32 "GLN" - 10101010

(S “ProductDesignation” - 140 Capable Serve Mator (EN)

(B2 “serlalNumber~ - P12345678140

4 [N “TechnicalData™ [URI, hitp.//140.customer.com/type/1/1/TAT104BDABSTE1

|m “MaxRotationSpeed™ - 5000 [1/min]

[T “MaxTorque™ = 200 [Nmi
[E8T “CoolingType™ = BABEST

a |m “OperationalData” [URJ, http://id0.customer.comyinstance/1/1/ACS8E1CB4

[EE “RotationSpeed” = 4370 [1/min]

P “Torque® = 117.4 [Nm]

a [m “Documentation” [URI, http://i40 customer.com/type/1/1/1ATB62ZB529F19

F m “OperatingManual™ (10 elements)
[ “Documentid” - 3 608 870 A47

[T “DocumentClassid” - 03-02

E “DocumentClazsMame” - Operation (EM) Bedienung (DE)

[ “DocumentClassificationSystem™ - VDI2770:2018

[ “OrganizationName™ - CUSTOMER

(2 “OrganizationOfficialName” - CUSTOMER GmiH

[ “Title” = Operating Manual

[T “Language™ - en-US

[ “vigitalFile PDF" .> jaasx/OperatingManual pdf

CADC

— [m] *
Element | Content
Referable members:
idShort MaxRotationspeed
category PARAMETER
Kind:
kinad: Instance
Semantic D
semanticid: [CanceptDescription) (Local) [|RDI] 0173-1402-BAA1 209008
Qualifier
Referable members:
idShart MaxRotationSpesd
caregorny: PROPERTY
Identifisble members:
IdType: IRDM
b 0173-1%02-BAA 1 20=008
VETSIN:
neVISIOn: 2
IsCaseOf
HasDatas|
hasDataSpecificati (GlobalReference) (no- Locall [UIRI] wwww.admin-shellio/DataSpecificat
DataSpecificationContent
Data Specification Content |EC61360
preferredMame:  [de] max. Drehzahl
len) Max. rotation speed
shortlame:
Wit 1/min
unitid: [GlobalReference) (no-Lecall IRDH 0173-1#05-AAAES0#002
dataTyps: INTEGER_MEASURE
definition: [de] Hachste zulsssige Drahzahl mit welcher der Motor oder die Spe

[en] Greatest permissible rotation speed with which the motor or feed

[ ReferencedObject” ~= [Asset, Local, URI, http://eustomer.com/asse | [0 s MR

El View

BN ttp/is0.customer.com/instance/ 1/ 1/ ACE3B 1CB44F07935/ RotationSp

valueType: integer
value: 5000
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1. Digital Twin — AAS — Result of Digitization and Informatics
MFEE - AAS - HFUHMERFAIAR

Decades Decades

Semantics, Vocabulary, Dictionary of Digitization of Informatics

(IEC 61360, ECLASS)

CADC

Unified Modeling Language
(UML)

The Asset Administration Shell

Specification Code APIs, BaSyx, AAS4)

(UML) (OpenSource, Eclipse-IDE) Package Explorer

Meta-level Technology neutral / >

independent
WELECAIE AutomationVL [l XML/ JSON OPC UA RDF Dfoqaten SRR
Representation security format

Important in i . Eus 0 ti d i
the life cycle ngineering usiness process peration and maintenance

whole life cycle
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1.

Digital Twin — AAS — During Lifecycle of a Product, Equipment, ...
BFZFE -AAS -~ . RENRFHEFEAHA, ..

CADC

Vendor part A7 Feedback

- Part type in the selection - Ordered parts (instances)

Planning Desi Commis-
esign o
Development sioning

Planning with possible part types

Virtual

commis-
sioning

|

I

[}

|

I

i

Delivery '
of parts e
A Feedback
Machine
- Planned machine type - Machines ordered of a type (instances)

Virtual .
Planning Commis- Maintenance
Design commis- o
Development sioning & optimisation
sioning

Planmng/commnssuomng
of a machine l

Delivery
of a machine

Factory
- Possible factory - Actual factory (instance)

(Investment) it Commis-
Engineering commis-
planning sioning
sioning

Source: ZVEI SG Modelle und Standards

Typical cross-linking of the life cycles of supplied part, machine and factory - as type and instance respectively

ntenance

imisation
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1. Digital Twin — AAS — Use Cases during Lifecycle
BFEE - AAS - £ AHH A RHI

# Supplier

Internal

product

delivery

Publish

AL

2

k

n
Q

n
o
n gu

s

Picture Hoffmeister/ Jochem, according Epple, 2016
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1. Digital Twin — AAS — Use Cases during Lifecycle — Type > Instance
BFZTHE -AAS- oy FEIR I RAB - 23 > Ll

ADC

—— < e 2nd
= 05[] neoue R. = =t opeaw G

Supplier has two products: a drive

= urpter = e 2 = —

Internal and a motor. Internal Internal Internal Internal
. . < T [
Publish Design information about these Receive - Publish Receive "

product types is held in ()

Veneita
Fispeatiories \

ks
Il

o
= dmini i hells in hi yerile — Integrator has ordered one of each
— administration shells in his system. e g

W M W product (not shown).
— >} = LAY = | <~ — )| = Supplier produces one instance of — E
| | each product.
pm:l;;; e R . ;.:':cg s pm:i;pc; ::':tef 0.
platform — platform
o N Y S
D2 —_— D3 [ — Instance machine D2
- =5 e =
wosect || 757 [ 7, | TR procuetin pocuet | | JAE | Suppli information about I
3 |- = — = A bl
SEA) — sl m — el D = e O m SNe| — Integrator, e.g. individual serial — ()
M % = M - e l.l @5‘ = M numbers, quality data @\
producl] == | | 4= = product = | .
delivery = = ’ - ll — ll * JD W’ = fD
9 (== — O — O
- @

Picture Hoffmeister/ Jochem, according Epple, 2016

Picture Haffmeister/ Jochem, according Epple, 2016

. - - == —-— -
= Supplier = .l Integrator RE = % Opertor T = (&= Suppler = & | megaor R, = Tt Opemtor i

Internal Internal = Internal Internal Internal Internal
3
Publish Receive Comgte ! Publish Receive " Publish Receive Compobite | Publish Receive .'
Type machine | m‘ Type machine | @‘
A2 — A3 | Verteilie — Vertailta
oy R e NI <A —5)| = DA A

e[
y
e [
|
&%

~F 13__’ _
oy gyl =

master product
platiorm type

product

—
type

Integrator reads information into his

!

1

| @
>=J

I
L
i

Supplier wants to pass useful

information to Integrator, e.g. catalog
data on his two product types.

ml Supplier extracts this information,

makes a package and hands it over

to the Integrator.

Picture Haffmeister/ Jochem, according Epple, 2016

AL

product
delivery

{=F

product
delivery

¥ [ 8¢

consolidate;

— qo T admin shells, and engineers a
R composite product.
He can engineer his composite

product with these “virtual twins”.

Picture Haffmeister/ Jochem, according Epple, 2016
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1. Digital Twin — AAS — Use Cases during Lifecycle — Services

BFEZTELE - AAS - AT A - RS

= Supplier Integrater RE = Operator api:;a
Internal Internal 0 Internal
[—
Publish Receive 9 Publish Receive -'
Type machine @'
. Az A3 Verteilte
— \ Repositories \
E — M M -+ M Same procedure with
e Integrator’s information
pm T o B B e et )
about composite’s product
______________________________ type and instance.
Compdsite
—
Consolidate %I N " Composite
d L g b production
““’““ ,
deuve.y
B |20 = e P 0
= T = X
o & [ - = 96
e = ;
14.0- O
platform
Picture Hoffmeister/ Jochem, according Epple, 2016 T o
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delivery

product
delivery
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Integrator has a service

contract with Operator and

can monitor the composite
product.

Verteile
Rapeatioies "\

Operator has a service
contract with Integrator and
can request information on
composite product.

Picture Hoffmeister/ Jochem, according Epple, 2016

$ Supplier

Internal

Integrator

Ref

CADC

e “::! 2nd
= =t Opeaor operator

Internal

Supplier has a service

contract with Operator and

can monitor the drive.

Internal
120
Compdsite

Type machine

Publish

Q Supplier

Internal

Picture Hoffmeister/ Jachem, according Epple, 2016

? . Integrator

Internal
120
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Verteile
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Operator has a service
contract with Integrator and
can request information about
the drive.

— 3
=
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functionality of drive and
updates drive at Operator,
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Type machine

Publish

Picture Hoffmeister/ Jochem, sccording Epple, 2016
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1. Digital Twin — AAS — Semantics "What are we talking about?" C H D C
MFT A - AAS - B "BATERTA? "

Clear, unambiguous, technical, Semantics: M. BAFA. BRARMRE. SR TIENE

machine-readable communication "The Jaguar is in the garage!” ERERIRF!

needs identifiers!

Identifier: FRIREF:

= Refers to an object. 2z o Joss, " FE—PRR

= |ts meaning is known to both sender — e " RIETHEFERTERHER S X
and receiver. 41

= Anyone can look up the meaning of = (R AE T U EFHRPER TR
the identifier (in different languages) EX (AEEE)
in a dictionary. @ — —>

= It is machine-readable and made for .  EEflardikn, TATlsRZE
communication between machines. !"’ SERE

Physical or
abstract
object
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1.

Digital Twin — AAS — Semantics — Identifiers — Format

HFIE 4 - AAS — BN — FRRH - H

IRDI — Internat. Reg. Data Identifier.
15029002-5, 1SO IEC 6523, 1SO IEC 11179-6.
Internationalized Resource Identifier
(|R|, https://www.rfc-editor.org/rfc/rfc3987) OrF
Uniform Resource Identifier (URI and
URL, https://www.rfc-editor.org/rfc/rfc3986 )

Custom: Internal custom identifiers
such as UUIDs/GUIDs

-> Universally Unique Identifier
(UUID) is a 128-bit label used for
information in computer systems.

(Microsoft: GUID)

https://www.rfc-editor.org/info/rfc4122
https://en.wikipedia.org/wiki/Universally uniqu
e identifier

International Registration Data Identifier

CADC

= [RDI - Internat. Reg. #1BFRINIF.

1SO29002-5. ISOIEC6523, ISOIEC 11179-6,

E PR R IRARRTT

(IRI, https-//wwwrfc-editor.org/rfc/rfc3987)
G —FRIFEIRISFT (URI 0 URL,
https://www.rfc-ed|tor.org/rfc/rfc3986) o
BEX: WEBEEXIRATT,
UUIDs/GUIDs

~> BAE—#RIRE (VUID) 2—7Fh
128 fir®:, BTIHENREFNE

B (fHER: GUID)
https://www.rfc-editor.org/info/rfc4122
https://en.wikipedia.org/wiki/Universally uniqu

e_identifier
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1. Digital Twin — AAS — Semantics — Identifiers — Content C H D C
BFFLE -AAS-EXZE -HFAT-REF

= ISO/TS 29002-5:2009 - Industrial —CLASS = |SO/TS 29002-5:2009 - T\ B L&
automation systems and integration W IWEECLASS WARECLASS XFHM] HAXES WEE ZEMEERY - M AR AT HE
-- Exchange of characteristic data. V -

= IEC 61360: cossanste <] [ 130 <] | & | [ comstonton] | scochio = |[EC 61360
The IEC provides a technical |EC A FHESSIEIEME T — A A
dictionary for the use in the electro- = ECLASSBASIC13.0(cn) 1B 3%08 IEC 61360-4 Fr A H kR .
technical and electronic domain i () ZFEFR A IEC 1B AEIRS 8 (IEC
which is published as IEC 61360-4. gggﬁ)ﬁiﬁ;m CDD), oJi@iZMTaiAa)
This dictionary is called IEC Common 122; ;’Zéﬂiﬁgfﬁﬁﬁ (https://cdd.iec.ch, ICD =0112),
Data Dictionary (IEC CDD) and can be owgn
accessed as a web page. EERER e
(https://cdd.iec.ch, ICD = 0112). DB S, DR, S

= ECLASS (based on IEC 61360): ™ = ECLASS (ET IEC61360)
https://eclass.eu/en (ICD =0173) ' https://eclass.eu/en (ICD =0173)
https://eclass.eu/en/eclass-standard/search-content > Classification https://eclass.eu/en/eclass-standard/search-content

- Semantic mapping between > REE R A Z (8] Y 7E XS

different dictionaries and ontologies.

}Product Descript

https://eclass.eu/zh/%E6%A0%87%E5%87%86-eclass/%E5%9C%A8eclass E6%A0%87 %ES %87 %86 %EA4%B8%AD%E6%90%9C%E7%BA4%A2
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1. Digital Twin — AAS — Semantics — Application Class with Properties
BFEE -AAS - EXFE -TRMENNHRERFE

CADC

Property Description according

W 27-02-24 Synchronous motor
88 27.02.25 DCongine
5 27-02-26 Servo motor

L 27-02-26-01 Servo asynchronous mntuo J L

27-02-26-02 Servo synchronous metor €
27-02-26-03 Servo DC n'ntn'o
27.02.26.04 Servo-Stepper motor o
27-02-26-90 Serve moter (unspacified)
27.02.26.91 Servomotor (parte)
27-02-26-92 Servo moter {accessones)

B9 27-02-27 Applicstion specific motor

B8 27-02-28 Lincar drive

B9 27-02-29 Three-phase current commutator machine €@

B 27-02-30 Gear motor

B9 27-02-31 Static kequency converter

8 27-02-32 Servo controller

0173-1402-8AHO11#0D6 - Temp. class (explosion-protecied electrical open:
0173-1302-AAK735#0p3 - Motor type

0173-1202-BAF09470p3 - Type of protaction for combustible gas
0173-1#02-BAE095#0PS - Type of protection for explosive dust
0173-1402-8AE07 170§5 - Construction size pursuant to standard

0173-1#02-BAE092#0p5 - Temp. class (exploson-protected electrical operz

0173-1#02-BADB3 9 - Explosion pr Property dusts
0173-1#02-BAEO7OROP? - Basic const

[01 73-1F02AAD222%006 - Rotation spzed

01 - Explosion protecticn categories for gases
01 e - degree of protection

L 0173-1202-BAB392#014 - certificate/approval

to the IEC 61360
~
. Coded Name st d
‘ eCl@ss Version 11.0 [en) — Property 02-#AD222 Fotaton speed
TR AN S rrn A s A s Do ne Classification: [Z7-01-26-01Servo asynchronous
B8 25 General senice shortname -
26 Energy, extraction product, secondary raw material and residue Preferved name: Servo asynchronous moter Format STRNG
E= 27 Electric engineering, automation, process control cnginccringo
89 27-01 Generator Definition: Dafinition: Quatiant of rumbaer of rotations divided by the associated time span
&5 27-02 Eloctrical drive
B8 27.02-21 Low-veltage three phase current asynchronous motor Keywords: Servo Servo motor Values:
& 2 i 59
27-02-22 High voltage three pha pus motor Procertes: 0 IRD! of an t 50 Hz 720 1/min a1 60 Hz
% 27.02 23 Single phase altemating f 01 explicit Value €50 Hz 800 1/min 160 Hz
- ; Xplicit valu Lt Explicit Values ]

D173-1¥07-BABTA# i/min at 50 Hz, 1200 I'min at 60 Hz

0173-1NCT-BABTSTM - 1500 L /min at 50 Hz, 1800 L/min at 6) Hz

(I ECrEEaTEae00D) 3000 1/min at 50 Hz, 3600 min at 6 Hz

y
IRDI 0173-1#07-BAB757#001
Preferred name: 1500 1/min at 50 Hz, 1800 1/min at 60 Hz
short name
Definition: Semantic

Description of an
Properties: explicit Value
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1. Digital Twin — AAS — Metamodel Package (Namespace) Overview

a4 - AAS - TiERIE (fy

Details of the Asset Administration Shell - Part 1a V3.0RC03 (normative) |

Environment

1 + Common

1+ Core

£ + Referencing

£ + Enwironment

3 + Types

[ + Concept Descriptions

[ + Data Specifications (Templates)

| B + Environment

Concept Descriptions
—| B + ConceptDescrplion

=iE) #hid

Common Metamodel Types

4+ Simple Types
£ + Extended Types

Extended Types

Types

-——-=3E + Common Metamodel Types | _
By + Basic and Primitive Types

B + Administratvelnformation
B + Extansion

B + h0_HasExtensions

E + hi_Referable

B + h2_lentifiable

[E + h3_HasKind

H + hd_HasSemantics

E + h5_Qualifiable

[ + h6_HasDataSpecification
£ + Common Enliies

Common Entities

—--——Z== + Qualifier

impart;

simpors

Submodel Elements

B + AssethdminisirationShell
H + Asselinformation

[ + SpecificAssetd " Coimperns
B + Submodel

E + SubmodelElement

Referencing

|
]
1
1
i
1
i £ + Submodel Elements
1
1
]
1
1
|

E + Key
[E + Reference

Referencing - Enumerations

El + KeyTypes

[ + KeyTypes
[ + ReferenceTypes

£ + Referencing - Enumeraions

El + Aasldentifiables

E + AasReferableMonldentifiables
H + AasReferables

E + AasSubmodelElements

Bl + Fragmentkeys

E + GenericFragmentieys

B + GenercGloballyldentifizhles
E + Globallyldentfiables

E + AnnotatedRelationshipElement
& + BasicEven(Element
+ Blob

={[E + Capability

[E + DalaElement

& + Entity

E + EveniElement

+File

E + MulliLanguagePropery

[ + Operation

E + Property

E + Range

E + ReferenceElement

+ RelationshipElement

[ + SubmodelElementCollection
E + SubmodelElementlist

5 + Submodel Element Enfities

+ langSiring

Basic and Primitive Types

E + MessageTopicType

E + ContertType

B +KeyType

B + RangeType

E + Resource

+ LabelType

[ + MulfiLang uageNameType

+ MuliLanguage Tex(Type

+ NameType

+ RevisionType

+VersionType

[ + BlobType

[ + Identfier

+ LangString et

E + PathType

+ QualifierType

F + ValueDataType

£ + DataTypeDef¥sd Enumeration
£ + DataTypeDefRdf Enumeration
£ + Enumerations

impdrte

imparte

Simple Types

=[] + Base64Binary

+ duraion
+ boolean

+ dateTime
+ slring

DataTypeDefXsd Enumeration |

] + DataTypeDefXed

DataTypeDefRdf Enumeration

E + DataTypeDefRdf

__| & + EnlityType
= | E + ModellingKind

Submodel Element Entities

E + EventPayload

==& + OperafionVariable

[ + Direction

[ + StateOEvent

Enumerations

[ + Asseind

& + Qualifierkind

metamodel.

AAS JTHERV R E PR TR T BT .

CADC

= Overview of all elements defined in the AAS
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1. Digital Twin — AAS — Metamodel Overview
BF A4 — AAS - TTHERHEIR

Identifiable
HasDataSpecification|

AssetAdministrationShell sdervedFron

+ assetinformation: Assetinformation

T
|
Ay
Y

Assetinformation

assetKind: AssetKind
specificAssetld: SpecificAssetld [0..*]
globalAssetld: Identifier [0..1]
assetType: Identifier [0..1]
defaultThumbnail: Resource [0..1]

I

+ o+ o+ o+ o+

1
\y
W/

HasSemantics’
SpecificAssetld

+ value: Identifier
+ externalSubjectld: Reference [0..1]

1
1
1
1
1
1
1
1 + name: LabelType
1
1
1
1
1
1
1
|

v
«enumeration»
AssetKind

literals
Type
Instance -
NotApplicable 7

Identifiable

HasKind|

Has Semantics

Qualifiable

HasDataSpecificatiol
Submodel

+ submodelElement SubmodelElement [0..%]

-

DataElement|
Property

+ value: ValueDataType [0..1]
+ valueld: Reference [0..1]

v

+ valueType: DataTypeDefXsd [~

Exemplary Submodel Element

- | "Property",

other submodel element subtypes
include operations, collections, files
efc.

HasSemantics
Qualifier

+ type: QualifierType

+ valueType: DataTypeDefXsd

+ value: ValueDataType [0..1]

+ valueld: Reference [0..1]

«Experimental»

+ kind: QualifierKind [0..1) = ConceptQualifier

«abstract
SubmodelElement

Referable]

Has Semantics
Qualifiable]

HasD. ification|

‘
I
B p—

v

Extamql Concept Definiions

«externaly
Property Definition IEC
61360

CADC

Overview of the main classes of the Asset Administration Shell (AAS)

metamodel, used to describe a single Asset Administration Shell.

REEER (AAS) TTRETEEMIT,

=
JLo

(AssetAdministrationShell/assetInformation).

— R EEFIEFRR—ME
(AssetAdministrationShell/assetinformation) .

An Asset Administration Shell represents exactly one asset

Dr. K. Schréer | 01.07.2026
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1.

Digital Twin — AAS — Submodel Element Overview

FIH — AAS — FIEE-STEHLA

CADC

RelationshipElement

+

+

first Raference
sacond: Relarence

0
Lh

AnnotatedRelationshipElemant

+ amnofafon: DalaElament [0..%]

Raferabis
Has Semantics
Qualiiabis
RasDatsSpacification
xabsiracts
SubmodelElement
- - T T T I
i) [ \
1 1
1 1
. | : ' |
DatzElement i Entity Operaticn
I H + steement SubmaodalElament [0..7] + inpuivanshle: OpesfonVarishle [0.7]
- . - ! + entityType: EriyTyne + oupuiVarishle: Operstioniarizhble (0.7
es T Capability ! + glbalAssalid: Hendfier [0..1] + inoupuivanisble: Opersionyarisble [0..%]
1 + specificAssetid: SpacificAssatid [0..%] -
| ! :
¥ 1
i | 1 :
MultiL anguageProperty ReferanceElemeant | ! sshsiact Expermentals W
+ walua: MulliLanguage TexiType [0..1] + vale: Referance [0.1] 1 SubmodelElementCollection EventElement B
+ et Rebrancs [0-1] o o i + wvalue: SubmodelElemant [0..] i Operetonfananle
! T i + walue: SubmodelElemant
Property aExpenmantals File |
Range [ aExpernmentals
+ vauaType: DalaTypeDedisd - - + vaua: PathTypa [0.1] | BasicEventElement
+ valua: ValueDataType [0..1] + valeTypa: DataTypeDeiEd + confentType: CanlenfType ! -
+ vauald: Raferanca [0..1] +  min: ValueDetaType [0..1] | + pbsenad: Raferabla®
+ max: YaluaDalaTypa [0..1] ! + direction: Direchon
SubmodelElementList + siete: SEledEvent
Blok + prdemelevant boalsan [0.1] = Tue + messageTopic r.-'IE'S-.SEgE' u:.up|: ypa [0.1]
P ) + messageBroker: Refarable® [0..1]
+ value: BlobType [[..1] + semandc dListElement: Referenca [0..1] + lastlipdate: dateTime [0.1]
+ conienfType: ContentType + typeNauelisiElemant AasSubmadelElements +  minierval duraban [0..1]
+ valuaTypelistElement: DaeTypeDefdisd [0..1] B rger'al' duresion - 1']
+ walug: SubmadalElement [0..*] {ordemd) - S

= Submodel elements include data properties as well as operations, events and other elements needed to describe a model for an asset.

THRAETREREBIERME UL AR R FREMHIRE. SHMHEMATE.
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1. Digital Twin — AAS — Example
BFIHE - AAS — Rl

File Workspace Option Help n a

CADC

@ AASK Package Explorer V3.0 - local file: FAUSERS\klaus_MB_Beruf\ndustrie-4.0\DTA-AAS-Docs\AASK-Samples\04_Bosch.aasx buffered to: ChUsers\Admin\AppDatatlocal\Temphtmp107.aasx = O bt

... INDUSTRIE4 0 COTA

http://boschrexroth.com/shells/ e s
| RO3E037000/1005625583109000 =1+ 8 =
1

Submodel element

Submodel element

http://dc-gr.com?m=R03603700
08s=10056258310900018wc=C
KK-090-NM-1

« [¥X "Bosch_CompactModuleBallRilSystem" [ttp:/boschraxroth.com/shells/R036037000/

@ Assetinformation http://dc-gqr.com?m=R0360370008:5= 100562583 1090001 &nve=CKK-

4 m “Nameplate™ [http://boschrexroth.com/shells/R036037000/100562583 1090001 //subm

[TET] Nameplate Submodel of the HSU r=ady
m "ManufacturerMame” = Bosch Rexroth AG

m "ManufacturerProductDesignation” = Compact Medule with ball screw drive (CF
4 m "PhysicalAddress” (5 elements)
[ “CountryCode" - DE
m "Street” = Zum EisengieBer 1
m *Zip" = 97816
m “CityTown" = Lohr am Main

m "StateCounty” = Bayern
m "ManufacturerProductFamily” = Compact module

m "SerialNumber™ = 1005625831030001

m "BatchMumber”

m "ProductCountryOfOrigin® = DE

m "YearOfConstruction™ = 2019

m "Marking_CE" (2 slements)
m “Document™ [http://boschrexroth.com/shells/R036037000/1005625831090001,/subm:
m "Service” [http://boschrexroth.com/shells/R036037000/1005625831090001/submade
m “Identification™ [http://boschrexroth.com/shells/R036037000,/1005625831090001/sul

Y] “Technicalspecification® [ntto:/boschrexroth.com/shells/R036037000/100562583 10¢

Element | Content @

Submodel Element (Property)

Referable:

idShort: CityTown
categony: PARAMETER
HasExtension:

Semantic ID:
semanticld: (ConceptDescription) 0173-1#02-AA0132#001

Supplemental Semantic 1Ds:
Qualifiable:
HasDataSpecification (Reference):

ConceptDescription

Referable:

idShort: CityTown

HasExtension:

Identifiable:

id: 0173-1#02-AA01322001

id (Basebd): MDE3MyOxlzAyLUFETzEzMiMwMDE=

valueType: wsistring

value: Lohr am Main

Content /aasx/MNameplate/markingce.png displayed.

No errors
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1. Digital Twin — AAS — Utilization C H D C
B4 — AAS - FI IR

What does a product manufacturer need to do to provide iR e RIBL g, 7 fEmE P REAASIER M
its customers with product data in AAS format? EmEdE?
= Create the AAS-Class for a product. = B EAASK.,
(e.g.: using sub-model templates provided as Opens.) (fFlgn: f# AEANTRRIR M FAERIAENR, )
= For each product specimen create an instance. " AN mEAREIE LA,
= Publish product class to all customers.  BEmREGAEER
= Publish instance information to customer, who bought » BLBERAFEMIIZEHNE L
that instance.
Lenze Showcase " ::cic'xi;‘c;:z:'é”a."ﬁ;:f i
. MR R

Product Information Hub
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1. Digital Twin — AAS — Open Source Landscape ( H I ) (
kY | ’_m — — AY ~
FEHE — AAS — FFBURREEIAE
( Tk H 1 & = —— . ( .
Teu GUI / Ul (Client) {“J‘l: Repository / Server = Registry @ Security
e e N (o R _ e N N
AAE):pIT:::ekrage A}c\:ﬁ::fb AASX Server Eclipse BaSyx AAS Registry Eclipse BaSyx M:):pl:‘:::?ge AASX Server
(Java, C#, C++, (Java, C#, C++,
(C#) (Python) (C#)
L (C#) (JS) L ) L Python, Rust) y Python, Rust) L (C#) JAS )
4 N . N\
(" Eclipse BaSyx (" AAS Cloud i FhG FA’ST ) idfl\:e?:r(er Eclipse BaSyx
R -
(Java, C#, C++, eposttory Uava) (Java, C#, C++,
ava C# Python, Rust
[ Python, Rust) (| (C#lJava) | | ) Y (C#) )L P ) )
\ J \
4 N ”
/ SDK < Libraries £ Add-ons
i AASX Package 4 Eclipse BaS )
Eclipse BaSyx FhG FA3ST ﬁ:fah:xggl 4fj’)r aasx-xls-parser Explorer g X
(Java, C#, C++, J Pvih (Java, C#, C++,
Python, Rust) (Java) (Java) (Python) (C#) 9 Python, Rust) )
[ FhG FA’ST Tranfif:rran:;tion
(Java)
L (Java) )
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1. Digital Twin — AAS — Open Source Landscape @eclipse.org/projects/dt
HFIEE - AAS - FFHBURRBIAE
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1. Digital Twin — Documents for Reference

HFTLE - XM H#HSF

For Download:

= On IDTA WebSite:
https://industrialdigitaltwin.org/en/content-hub/downloads

AAS-Tutorials:

= 2023-07-27_IDTA Tutorial V3.0 Specification AAS Part1 Metamodel.pdf

= 2023-07-27_IDTA Tutorial V3.0-Specification-AAS-Part-2_API.pdf

= 2023-09-28 IDTA Tutorial AAS-Specification Part3a_ DataSpec |IEC61360.pdf
AAS-Specifications: (https://industrialdigitaltwin.org/en/content-hub/aasspecifications)
» |DTA-01001-3-0_SpecificationAssetAdministrationShell Parti _Metamodel.pdf

= |DTA-01002-3-0_SpecificationAssetAdministrationShell Part2_API.pdf

= |DTA-01003-a-3-0_SpecificationAssetAdministrationShell Part3a_DataSpecification |IEC61360.pdf
AAS-Submodels: https://industrialdigitaltwin.org/en/content-hub/submodels
AAS-Solutions: https://industrialdigitaltwin.org/en/solutions-hub

AASX-Samples.

AAS — Package Explorer:

* On GitHub:
https://github.com/eclipse-aaspe/aaspe
—> As well: References to Other Open Source Implementations of AAS.

CADC
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