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Specifications IDDOTA

April 2023

April 2023
April 2023

Part 1: Metamodel Part 2: Application
Programming
Interfaces

Part 3a: Data Part 5: Package File
Specification — IEC Format (AASX)
61360

SPECIFICATION | SPECIFICATION SPECIFICATION SPECIFICATION
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This Tutorial is
about Part 1
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For whom is this tutorial? IDDTA

v [l 5 The Information Metamodel of the Asset Administration Shell

* You should have an idea of the benefits of o
iIntroducting digital twins to your domain R 5.2 Overview Metamodel of the Asset Administation Shel

* You should know about the basic concepts of the V H;ZTZ:SZI.Specmcaﬁon e
Asset Administration Shell T

* You should have basic knowledge in UML e
modeling N

* You are an architect and want to learn more about [ 538 Concept Description Atrbutes
the underlying information model of the Asset i
Administration Shell S P ———

* You are a developer and want to upgrade to the "Emﬁij:::j:j:"wm ommetive
new version or start your first implementation [ 6:1.1 Data Speciication Template Atibutes

The Asset Administration Shell Metamodel © 02.05.2023



For whom is this tutorial?

* You feel dissappointed and do not know how
to start?
Have a look at the Asset Administration Shell
Reading Guide!
It is updated on a regular basis.

»  Where to start: If you have never heard of the AAS

» For the generally interested reader: If you want to ASSET ADMINISTRATION SHELL
leamn more about the subject READING GUIDE

* For decision makers: If you are interested in the
business side of 14.0

» For software developers and architects: If you
want to know how to create software for the AAS

» For users of the AAS and domain experts: If you
are interested in using the AAS for specific tasks

b Security and Al: If you want to deep dive into these
special topics.

The Asset Administration Shell Metamodel 6 02.05.2023







Download Specification ICOTA

Bookmarks X
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> [] 1Preamble April 2023

https ://i nd UStriald iq italtWi n . OrQ/CO ntent_ > [] 2 Terms, Definitions and Abbreviations
h U b/ D 3 Introduction

> N 4 General

> [] 5The Information Metamodel of the Asset Administration Shell
(normative)

> [ 6 Data Specification Templates (normative)

> [] 7 Mappings to Data Formats to Share 14.0-Compliant Information
(normative)

[1 8 summary and Outlook
> [] Annex A. Concepts of the Administration Shell

D Annex B. Requirements

D Annex C. Backus-Naur-Form
> [ Annex D. Templates for UML Tables P . M |
> D Annex E. Legend for UML Modelling a rt 1 = eta m Od e
> [d AnnexF. How to Use the Metamodel

[1 Annex G. Metamodel UML with Inherited Attributes
> [ AnnexH. Metamodel Changes

D Annex |. Bibliography
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https://industrialdigitaltwin.org/content-hub/downloads
https://industrialdigitaltwin.org/content-hub/downloads

Import XMI to your UML tooling IDDOTA

|1 B > 3
1 O - . = |
. Search or jump to... Pull requests Issues 2 . Export-xML R pubish  jmeort
F -~ - - -
Import
oe
— admin-shell-io by IDTA Impart Package from XMI

Industrial Digital Twin Association e.V. Start F FPEAEE RSOEHR. SO IS A DT A0
Batch
(,9 https://idtwin.org/

Start Pag Batch Impaort Controlled Packages...

Releases 7 B admin-shell-io / aas-specs
© AAS Schemas V3.0.6 ( Latest)
3 weeks ago <> Code Issues 8 Pull requests 1. Fetch release of AAS you are
_ interested in
+ 6 releases - .
2. Import xmi file into UML tool

https://github.com/admin-shell-io/aas- ¥ master v | aas-specs / schemas / xmi/ (beSt with Enterprise/ArChitect)
specs/releases

https://github.com/admin-shell-io/aas-
specs/tree/master/schemas/xmi

The Asset Administration Shell Metamodel 9 02.05.2023


https://github.com/admin-shell-io/aas-specs/tree/master/schemas/xmi
https://github.com/admin-shell-io/aas-specs/tree/master/schemas/xmi
https://github.com/admin-shell-io/aas-specs/releases
https://github.com/admin-shell-io/aas-specs/releases

Metamodel Changes

v [] Annex H. Metamodel Changes
[l General
v [] Chandes V3.0 vs. v2.0.1
[l Metamodel Changes V3.0 VS. V2.0.1

V3.0 Vs. V3.0RCO2

v [] Changd
[l Metamodel Changes V3.0 vs. V3.0RC02

The Asset Administration Shell Metamodel

Note for Experts: <Notes for
tutorial listeners who have
knowledge of previous
versions of the specification
(V2.0 or Release Candidates of

V3.0).

If you do not know previous
versions you can ignore these
notes.>

IDTA

14 - Birgit Boss: Details of the Asset
Administration Shell V3.0 (Release...

V3.0RC02

https://www.youtube.com/watch?v=QR-nOI6cuOl

02.05.2023



UML Legend ICOTA

Annex E. Legend for UML Modelling

OMG UML General

This annex explains the UML elements used in this specification. For more informaticon, please

1 G et (re_)fa m i | ia r With comprehensive literature available for UML. The formal specification can be found in [35].

Figure 63 shows a class with name "Class1" and an attribute with name "attr" of type Class2. /

g en eral U M L owned by the class. Some of these attributes may represents the end of binary associations, s
70. In this case, the instance of ClassZ2 is navigable via the instance of the owning class Class

modeling rules
2. Get familiar with

specific graphical Fiure 63 lass

represe ntatlon Of Figure 64 shows that Class4 inherits all member elements from Class3. Or in other word, Clas.

generalization of Class4, Class4 is a specialization of Class3. This means that each instance ¢
U M L H th also an instance of Class3. An instance of Class4 has the attributes attr? and attr2, whereas in
I n e Class3 only have the attribute aftr1.

specification (partly
tool specific) s

Classd

+  aitr2: Olass?

Figure 64 inheritance/Generalization

Figure 65 defines the required and allowed multiplicity/cardinality within an association betwee
Class1 and Class2. In this example, an instance of Class2 is always related to exactly one inst

Clace1 An inctanra Af Mlaced ic aithar ralatad tn nAana Ana Ar mara (Lnlimitad | a An franetra

The Asset Administration Shell Metamodel 02.05.2023




UML Generalization/Inheritance IDDTA

A) B) C)

Class Class
Class3 Class3

Class1

+ class2: Class2
»0lass
+ class2: Class2

Class3

The Asset Administration Shell Metamodel 02.05.2023




UML Shared Aggregation

A)

Class1

B)

+attr

Class1

+ attr: Reference

Note for experts: In previous Class2
versions a notation of class
attributes with reference (*)

was used additionally to the
notation with the association
with the diamond.

The Asset Administration Shell Metamodel

v
Reference b

type: ReferenceTypes
referredSemanticld: Referene
key: Key [0..*] {ordered]

[Key/type = Class2
(of last Key in Key
Chain)}

IDTA

02.05.2023



Enumerations

«enumeration»
Enumerationl

literals

«enumeration»
Enumeration2

identical to

«enumeration»
Enumerationl

literals

The Asset Administration Shell Metamodel

literals

IDTA

02.05.2023



Templates IDOTA

Note for experts:
ModelReference<Submod

Template for Classes

elElement> is equal to
Template for Classes: ==
former notation

SubmodelElement*

Class: <Class Name> [<<abstract>>] ["<<Experimental>>"]
["<<Deprecated>>"] ["<<Template>>"]

Note for experts: no kind
Explanation: <Explanatory text> column any longer,

instead different notation
for Type

Inherits from: {<Class Name> ";" }+ | "-"

Attribute Explanation

<Card>

<attribute or association name> <Explanatory text>

["<<ordered=>"]
["<<Experimental>>"]
["<<Deprecated>>"]

v |1 Annex D. Templates for UML Tables

[1 General

[d Template for Classes

[ Template for Enumerations
[1 Template for Primitives

[d Handling of Constraints

02.05.2023
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Example for Class Specification

5.3.7.12 Property Attributes

DataElement
Property
+ valueType: DataTypeDefXsd

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

Figure 39 Metamodel of Properties

Class: Property

Explanation: A property is a data element that has a single value.

Constraint AASd-007: If both the Property/value and the Property/valueld are present, the
value of Property/value needs to be identical to the value of the referenced coded value in
Property/valueld.

Inherits from: DataElement

Attnbute Explanation

valueType Data type of the value attribute DataTypeDefXsd 1
value The value of the property instance ValueDataType 0.1
valueld Reference to the global unique |D of a coded value Reference 0.1

Note: it is recommended to use an external
reference.

The Asset Administration Shell Metamodel

IDTA

02.05.2023






Overview — the goal is to be able to read this diagram ICOTA

V.
Identifiable
HasDataSpecification
AssetAdministrationShell ©dervedfrom
+ assetinformation: Assetinformation o Identifiable
HasDataSpecification
V ConceptDescription
Assetinformation + isCaseOf. Reference [0..*]
+ assetKind
+ specificAssetld: SpecificAssetld [0..¥]
+ globalAssetld: Identifier [0..1]
+ assetType: Identifier [0..1]
+ defaultThumbnail: Resource [0..1] «Template»
I I . .
| i DataSpecification
: \6‘/ 0.*
: - HasSemantics ldentifiable] + administration: AdministrativeInformation [0..1]
: SpecificAssetld HasKind + id: ldentifier
||+ name:LabelType HasSemantios + dataSpecificationContent: DataSpecificationContent
| + value: Identifier Qualifiable| o X
} + externalSubjectld: Reference [0..1] HasDataSpecification| + descnpt|on. MUltlLang UageTeXtType [0--1]
| Submodel }
I
| + submodelElement: SubmodelElement [0..] |
v 7 \l/
. / |
«enumeration» / I
AssetKind s 7 | «abstract, Template»
torals 7 | DataElement DataSpecificationContent
T s | Property Exemplary Submodel Element
ype e ! — "Property”,
Instance pad i + valueType: DataTypeDefXsd other submodel element subtypes
NotApplicable - | + value: ValueDataType [0.1] include operations, collections, files
7 | + valueld: Reference [0..1] ’ ’
s | etc.
- | -
- | s
© v
Has Semantics ] Referable
Qualifier HasSemantics
+ type: QualifierType Qua{iﬁaple
+ valueType: DataTypeDefXsd S HasDataSpecification|
+ value: ValueDataType [0..1] «abstract»
+ valueld: Reference [0..1] SubmodelElement
«Experimental»
+ kind: Qualifierkind [0..1] = ConceptQualifier .

I
«extemal gigbal referencen

Externgl Concept Definitions
v
«external»

Property Definition IEC
61360

The Asset Administration Shell Metamodel 02.05.2023




Overview — the goal is to be able to read this diagram

Note for Experts: no
views supported any
longer

Note for Experts: no
assets supported any
longer,
AssetAdministrationShell
/assetinformation
introduced instead

Note for Experts: Security

in Part 4

The Asset Administration Shell Metamodel

Identifiable
HasDataSpecification
ConceptDescription

isCaseOf: Reference [0.."]

«Template»
DataSpecification

+ + 4+ +

administration: AdministrativeInformation [0..1]

id: [dentifier

dataSpecificationContent: DataSpecificationContent
description: MultiLanguageTex{Type [0..1]

Identifiable
HasDataSpecification|
AssetAdministrationShell ©dervedfrom
+ assetinformation: Assetinformation
|
v
AssetInformation
+ assetKind
+ specificAssetld: SpecificAssetld [0..¥]
+ globalAssetld: Identifier [0..1]
+ assetType: Identifier [0..1]
+ defaultThumbnail: Resource [0..1]
i i
: \y 0.*
i Hassemantics dentifable]
i SpecificAssetld HasKind
| + name: LabelType Has Semantics:
| +  value: Identifier Qualifiable|
| + externalSubjectld: Reference [0..1] HasDataSpecification|
| Submodel
I
\}/ + submodelElement: SubmodelElement [0..]
7 T
«enumeration» e 7 |
Assetkind g i
- s ; DataElement
literals P ! Property Exemplary Submodel Element
Type e | v DamTraDaned 1+ "Property”,
Ins'ance. s | va ue_ ype: Dalalypele other submodel element subtypes
NotApplicable 4 ! + value: ValueDataType [0.1] include operations, collections, files
7 | + valueld: Reference [0..1] ' '
s | etc.
s | =
7 | -
VS vV
Has Semantics Referable
Qualifier HasSemantics
+ type: QualifierType Qula{iﬁal?le
+ valueType: DataTypeDefXsd S HasDataSpecification|
+ value: ValueDataType [0..1] «abstract»
+ valueld: Reference [0..1] SubmodelElement

«Experimental»
+ kind: QualifierKind [0..1] = ConceptQualifier

I
«extemal giqbal referencen

Externg| Concept Definitions
v
«external»

Property Definition IEC
61360

|
l
Vv
«abstract, Template»
DataSpecificationContent

IDTA

02.05.2023



Common

Common

+ AdministrativeInformation
+ Extension

+ h0_HasExtensions

+ h1_Referable

+ h2_Identifiable

+ h3_HasKind

+ h4_HasSemantics

+ h5_Qualifiable

+ h6_HasDataSpecification
£ + Common Entities

The Asset Administration Shell Metamodel

«import»

Common Entities

v [ 5.3.2 Common Attributes
[l 5.3.2.1 General
[d 5.3.2.2 Administrative Information Attributes
[1 5.3.2.3 Has Data Specification Attributes

[l 5.3.2.4 Extensions Attributes

=E + Qualifier

[d 5.3.2.5 Has Kind Attributes

[l 5.3.2.6 Has Semantics Attributes

[l 5.3.2.7 Identifiable Attributes
[l 5.3.2.8 Qualifiable Attributes
[l 5.3.2.9 Qualifier Attributes

[] 5.3.2.10 Referable Attributes

IDTA

02.05.2023



Common — ldentifiables and Referables

«abstract»
Referable

HasExtensions

«Deprecated»

+ idShort: NameType [0..1]
+ displayName: MultiLanguageNameType [0..1]
+ description: MultiLanguage TextType [0..1]

+ category: NameType [0..1]

Z

«abstract»
Identifiable

HasDataSpecification

Administrativelnformation

+ id: ldentifier

+ administration: AdministrativeInformation [0..1]

+ + + +

version: VersionType [0..1]
revision: RevisionType [0..1]
creator: Reference [0..1]
templateld: Identifier [0..1]

Note for Experts 3.0: checksum handling in

discussion, not part of model 3.0.

The Asset Administration Shell Metamodel

Note for Experts:
Identifier in previous
versions of the
specification had two
attributes: the ID itself
and the ID type (IR, IRDI,
Custom). The ID type was

removed from the model.

Note for Experts: idShort
now optional but still
required for non-
identifiable referables.
DisplayName introduced.

Note for Experts:
category of referables set
to deprecated.

Note for Experts: New
attributes in
administrative
information: creator and
template ID

IDTA

02.05.2023



Common - Qualifiables IDDTA

I EC International Electrotechnical Commission
= IEC 61360-4 - Common Data Dictionary (CDD - V2.0014.0017)
Higher level classes:
Search:|Qualifier | ok Classifying DET:
" @\C'“SE? 9Pr°pmies Bl Properties: 0712/20i61360_4#AAF581 - applicability qualifier
«abstract» O value lists O value terms D112/2/1151360_4#AAF582 - value origin qualifier
g O units O Lists of units 0112/2/1161360_4#AAF583 - value processing qualifier
Qualifiable O Relations O DET dlassification 0112121116 1360_4#AAFSTS - Iife cycle qualifier
O all kind of itemns 011 2/2/0161360_4#ADA356 - operational state qualifier
- ] «-«- e ————— | .
+ quallﬂer' Quallﬁer [O' . ] | hit Export selected | Select all | Deselect all Properties tree: d 0112/2/161 360 _4#AAB00A - list of qualifiers
| o s Ao o o 0 e e st e
HasSemantics
Common Entities::Qualifier :
«enumeration»
+ type: QualifierType Enumerations::
+ valueType: DataTypeDefXsd QualifierKind
+ value: ValueDataType [0..1] literals
+ valueld: Reference [0..1] = ValueQualifier Note for Experts: No
(Experimentaly aluetuaiet Formulas (or other
+ kind: Qualifierkind [0..1] = ConceptQualifier concepiQualter Constraints) supported
: N P TemplateQualifier for Qualifiables any

longer,

Note for Experts:
Expertimental Qualifier
kind introduced

The Asset Administration Shell Metamodel 02.05.2023




Common - HasSemantics IDDTA

- N
{{ abstract}} MaxRotationSpeed ? " ',
+ semanticld: Reference [0..1] L I | m
+ supplementalSemanticld: Reference [0..*]
The semanticld is the identifier of 1 o
the semantic definition of the pr——
element. J
Supplemental Semantic IDS Can 2000 = MAX. ROTATION SPEED (1/MIN)
be added.

Note for Experts: Besides Note for Experts:

the semanticld semantic ID now optional
supplemental semantic but recommended

IDs are now possible to

be added.

The Asset Administration Shell Metamodel 02.05.2023



Matching Strategies for semantic IDs ICOTA

Exact Matching (identicals semantic lds) — DEFAULT

0173-1#02- ManufacturerName Herstellername
AAOG77#002 semanticld = semanticld =
0173-1#02-AA0677#002 0173-1#02-AA0677#002

Intelligent Matching (compatible semantic Ids)

Ignore Versioning Q73102
ManufacturerName Herstellername

semanticld = semanticld =
0173-1#02-AA0677#002 0173-1#02-AA0677#003
. . . nominalCapacity
Consider Semantic Mappmgs 0173-1#02- nominalCapacity nominalCapacity
AAI048#00 semanticld = semanticld =
0112/2///61360_4#AAE530 0173-1#02-AA1048#00
. . Drill for mineral
COHSIder Doma|n KnOWIedge material 0173-1#01- HammerDrill PercussionDirill
ADN177#005 semanticld = semanticld =
0173-1#01-ADS698#010 0173-1#01-ADN177#005

The Asset Administration Shell Metamodel 02.05.2023




Common - HasExtensions IDDTA

Note for Experts 3.0:
refersTo now only

HasSemantics supports references to
«abstract» Extension Referables, not to
HasExtensions | ______->= rnal rces.
= + name: NameType external Sources
+ extension: Extension [0..*] + valueType: DataTypeDefXsd [0..1] = xs:string
+ value: ValueDataType [0..1] Note for Experts 2.0:
proprietary extensions
now supported
«abstract» et
Referable
0..*

+ idShort: NameType [0..1]

+ displayName: MultiLanguageNameType [0..1]

+ description: MultiLanguage TextType [0..1]
«Deprecated»

+ category: NameType [0..1]

The Asset Administration Shell Metamodel 02.05.2023




Common - HasDataSpecification

«abstract»
HasDataSpecification

+ dataSpecification: Reference [0..%]

The Asset Administration Shell Metamodel

IDTA

Note for Experts: Data
Specifications are not part of
Part 1 any longer: They are
part of data specifications
series Part 3

Part 3a: Data
Specification — [EC

02.05.2023



Common - HasKind

«abstract»
HasKind

+ kind: ModelingKind [0..1] = Instance

«enumeration»
AssetKind

literals
Type
Instance
NotApplicable

«enumerationy
ModellingKind

literals
Template
Instance

The Asset Administration Shell Metamodel

IDTA

Note for Experts: Only
Submodels have the kind

attribute, submodel elements
do implicitly have the same
modelling kind.

IDTA Home  About IDTA Use Cases  Technology — Content Hub News & Dates

I - I
Submodels constitute the content of the Asset Administration

AAS Submodel Templates Shell. They describe content-related or functional aspects of an
asset. Find the overview of the official IDTA submodel templates

here.

IDTA SUBMODELS

Registered AAS Submodel Templates

You would like to develop your own submodel templates or collaborate in the development of the listed submodel templates? Find the process described
here. For further questions, contact us via email,

Submodel Template IDTA Number @

0 Search or jump to... Pulls Issues
~ 2001

Inclusion of Module Type Package
(MTP) Data

The submodels defined i

H admin-shell-io / submodel-templates  Puviic

02.05.2023



Referencing

External
Global

References (..
to ECLASS IRDI,
manfuacturer Web-Site)

References
into a File
(Fragment)

Model
References to
any Referable
in an AAS
model (e.g. to define

relationships between
elements)

The Asset Administration Shell Metamodel

Reference

+ type: ReferenceTypes
+ referredSemanticld: Reference [0..1]
+ key: Key [1.."] {ordered}

«enumeration»
ReferenceTypes

ExternalReference
ModelReference

literals

Key

+ type: KeyTypes
+ value: ldentifier

«enumeration»
KeyTypes

literals
AnnotationRelationshipElement
AssetAdministrationShell
BasicEventElement
Blob
Capability
ConceptDescription
DataElement
Entity
EventElement
File
FragmentReference
GlobalReference
[dentifiable
MultiLanguageProperty
Operation
Property
Range
Referable
ReferenceElement
RelationshipElement
Submodel
SubmodelElement
SubmodelElementCollection
SubmodelElementList

IDTA

Note for Experts:

Reference Concept
updated

02.05.2023



Referencing - Examples ICOTA

7.2.3 Serialization of Values of Type "Reference”

Some mappings or serializations convert the type "Reference” into a single string. In this case, the following
serialization is required:

Grammar:
<Reference> ::= ["[" <ReferenceType> [ "- " <referredSemanticId> " -" ] "]" ]
<Key> {(", " <Key> }*
Reference «enumeration» ’
+ type: ReferenceTypes ReferenceTypes <ReferenceType> ::= "ExternalRef" | "ModelRef" value of AAS:Reference/type
+ referredSemanticld: Reference [0..1] i literals
+ key: Key [1.."] {ordered} ExtemalReference <SemanticId> ::= ["[" <ReferenceType> "]"] <Key> {(", " <Key> }*
: ModelReference value of AAS:Reference/referredSemanticId
i
\i/ <Key> ::= "(" <KeyType> ")" <KeyValue>
Key cenumeration <KeyType> ::= value of AAS:Key/type
T KeyTypes
+ type: KeyTypes F-—= . P .
+ valve: ldentfier literals <KeyValue> ::= value of AAS:Key/value
AnnotationRelationshipElement
AssetAdministrationShell
BasicEventElement
Blob Note 1: an IRl may also contain special symbols like "(", "," and "[". A blank is added before the new key or value to
Capability distinguish beginning and end of a new key.
ConceptDescription
DataElement Note 2: ReferenceType is optional. It is clear from the first key in the key chain whether the reference is a global or
Entity a model reference. The examples in this document therefore do not use this prefix.
EventElement
File
FragmentReference Valid Examples:
GlobalReference
ldentfiable References:
MultiLanguageProperty
Operation (GlobalReference)@173-1#02-BAA120#003
Property
Range [ExternalRef](GlobalReference)@173-1#082-BAA120#008
Referable
ReferenceElement (Submodel)https://example.com/aas/1/1/1234859590, (SubmodelElementList)Documents,
ij;%résg'paemem (SubmodelElementCollection)®, (MultilLanguageProperty)Title
SubmodelElement
SubmodelElementCollection
SubmodelElementList Model References:

(ConceptDescription)@173-1#02-BAA1204008
[ModelRef] (ConceptDescription)@173-1#02-BAA120#008
(Submodel )https://example.com/aas/1/1/1234859590, (Property)Temperature

[ModelRef- (ConceptDescription)@173-1#02-BAA120#008

-](Submodel)https://example.com/aas/1/1/1234859590

The Asset Administration Shell Metamodel 02.05.2023




231231 Serial numbe
0.02 Inverter Curies




The Asset Administration Shell IDDTA

Note for Experts: Security

and Asset Administration {S

Shell now loosely Identifiable
coupled only HasDataSpecification
AssetAdministrationShell +derivedFrom
0.1
Note for Experts: + assetinformation: Assetinformation
Updated asset handling
Note for Experts: new l
|
attribute ,,assetType“ for v
product type — product «enumeration» Assetinformation
instance relationshi Assetkind | +  assetkind
P : < - + specificAssetld: SpecificAssetld [0..*]
literals + globalAssetld: Identifier [0..1]
Note for Experts: New Type + assetType: Identifier [0..1]
. Instance + defaultThumbnail: Resource [0..1]
value NotApplicable for NotApplicable —
asset kind 4
HasSemantics 0%
SpecificAssetld Identifiable
+ name: LabelType HasKind
+ value: Identifier HasSemantics
+ externalSubjectld: Reference [0..1] Qualifiable
HasDataSpecification
Submodel
+ submodelElement: SubmodelElement [0..%]

The Asset Administration Shell Metamodel 02.05.2023




Submodel

! l !

Submodel
OPERATIONAL DATA

+ Rotation Speed = 4370 [1/r
+ Torque = 117.4[Nm]

CUSTOMER GmbH

o

Product Designation =
P rvo Motor

al Number = P12345678140

Speed = 5000 [1/min]
* Max. Torque = 200 [Nm]
+ Cooling Type = BABBST

Submodel

DOCUMENTATION

Identifiable

HasKind
HasSemantics
Qualifiable
HasDataSpecification

Submodel

+ submodelElement: SubmodelElement [0..*]

The Asset Administration Shell Metamodel

A}

v
HasDataSpecification
Administrativelnformation

version: VersionType [0..1]
revision: RevisionType [0..1]
creator: Reference [0..1]
templateld: Identifier [0..1]

+ + + +

IDTA

Referable
HasSemantics
Qualifiable
HasDataSpecification

«abstract»
SubmodelElement
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Overview — Package Submodel Elements IDOTA

v D 5.3.7 Overview of Submodel Element Types

[] 5.3.7.1 General

D 5.3.7.2 Annotated Relationship Element Attributes

D 5.3.7.13 Range Attributes
[1 5.3.7.14 Reference Element Attributes

[1 5.3.7.15 Relationship Element Attributes

Submodel Elements

+ ReferenceElement
+ RelationshipElement
+ SubmodelElementCollection

Note for Experts:
SubmodelElementCollection splitted

into SubmodelElementCollection and

Note for Experts:
experimental

[] 5.3.7.3 Basic Event Element Attributes + AnnotatedRelationshipEIement SubmodelElementLict
[1 5.3.7.4 Blob Attributes = + BasicEventElement
[l 5.3.7.5 Capability Attributes = + Blob
D 5.3.7.6 Data Element and Overview of Data Element Types = + Capablllty
= +
[ 53.7.7 Entity Attributes = DatlaEIement —
R 5378 Event Attib = + Entity Submodel Element Entities
3. t Attribut —
e e = + EventElement + EventPavioad
[ 53.7.9 File Attributes g +Fle o= venirayloac
: : — : <import» = + OperationVariable
D 5.3.7.10 Multi Language Property Attributes E + |\/|u|t||_a.nguage|3r0perty + Direction
[1 5.3.7.11 Operation Attributes = + Operation + StateOfEvent
N 5.3.7.12 Property Attributes = + Property
= + Range
=
=
&
&

D 5.3.7.16 Submodel Element Collection Attributes

[1 5.3.7.17 Submodel Element List Attributes

The Asset Administration Shell Metamodel

+ SubmodelElementList
£5 + Submodel Element Entities

new/updated elements for
events
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Submodel Element Subtypes ICOTA

Referable|
HasSemantics
Qualifiable
HasDataSpecification

«abstract»
SubmodelElement

I Zﬁ I I % I
| | | |
| | | |
: : ! :
| | a |
RelationshipElement DataElement ! ! Entity Operation !
+ first: Reference | | +  statement SubmodelElement [0.."] + inputVariable: OperationVariable [0..*] |
+ second: Reference - ! ! + entityType: EnfityType + outputVariable: OperationVariable [0..*] !
e Capability ! ! + globalAssetld: Identifier [0..1] + inoutputVariable: OperationVariable [0..*] !
- I I + specificAssetld: SpecificAssetld [0.."] ‘ I
- I I | !
| | | |
. . | | |
AnnotatedRelafonshipElement MultiLanguageProperty ReferenceElement | «abstract,Experimental» \j/ |
H . * g |
+  annotation: DataElement [0.] + value: MuliLanguageTextType [0..1] ) SubmodelElementCollection EventElement K K
+ value: Reference [0..1] OperationVariable

+ valueld: Reference [0..1]

+ value: SubmodelElement

«Experimental» File
Range

Property
+ valueType: DataTypeDefXsd

«Experimental»
BasicEventElement

+ value: PathType [0..1]

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

+ valueType: DataTypeDefXsd
+ min: ValueDataType [0..1]

+ max: ValueDataType [0..1]

+ contentType: ContentType

SubmodelElementList

Blob

orderRelevant: boolean [0..1] = True

+ value: BlobType [0..1]
+ contentType: ContentType

semanticldListElement: Reference [0..1]
typeValueListElement: AasSubmodelElements

valueTypeListElement: DataTypeDefXsd [0..1]
value: SubmodelElement [0..*] {ordered}

+ + + + +

I
|
|
|
l
|
! + value: SubmodelElement [0..%] %
|
|
|
|
|
|
|
|
|
|

+ + + + + + + +

observed: Referable*

direction: Direction

state: StateOfEvent

messageTopic: MessageTopicType [0..1]
messageBroker: Referable* [0..1]
lastUpdate: dateTime [0..1]

mininterval: duration [0..1]

maxInterval: duration [0..1]
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Submodel Element Collections and Lists IOTA

{
"NamesOfFamilyMembers": { SubmodelEl Hist
"NameOfMother": "Martha ExampleFamily", ubmode’=lement.1s
SubmodelElementCollection "NameOfFather": "Jonathan ExampleFamily", + orderRelevant boolean [0..1] = True
p "NameOfSon": "Clark ExampleFamilv" + semanticldListElement: Reference [0..1]
+ value: SubmodelElement [0..*] g wonts Thle amplete Y + typeValueListElement AasSubmodelElements
} + valueTypelListElement: DataTypeDefXsd [0..1]
| % } + value: SubmodelElement [0..*] {ordered}
|
i .
|
Referable !
HasSemantics : : ‘Al : : !
|
Qualifiable Difference in serialization in -
HasDataSpecificati eferable
asDataSpecification VaIueOnIy Format HasSemantics
«abstract» Qualifiable
SubmodelElement HasDataSpecification
«abstract
SubmodelElement
{
"NamesOfFamilyMembers": [
"Martha ExampleFamily", Note for Experts:
"Jonathan ExampleFamily", Elements in submodel
Clark ExampleFamily elements list do not have
! an idShort but are

numbered

The Asset Administration Shell Metamodel 02.05.2023




Composite 14.0 Components

IDTA

Identifiable
There is no composite Asset pesctinformation |  HasDalaSpeciation e
.. ] . : << AssetAdministrationShell
AdmInIStratlon She", Only a COmpOSIte : z;seiitf'?cr:seud: Spe.ci.ficAssetId [0..%] + assetinformation: Assetlnformation
asset L Seeettyme onter 0.4)
. . + defaultThumbnail: Resource [0..1]
- Add a bill of material submodel to the AAS ;
of the composite asset: this submodel | entible
contains asset IDs to identify its parts ! assemantic Hassoments
I H ecificAsse Qualifiable
- Via the asset IDs of its parts the AASs of e HasDataspeaicatr
the rt b f d H f If + value:. Identifier Submodel
pa S Can e 1oun — IN case Ol sell- +  externalSubjectld: Reference [0..1] + submodelEIemgnt SubmodelElement [0..4]
managed entities . 3
. . | v
- In case of co-managed entity the part is | . Cefobl
described in the AAS of the composite Ently R T v
. + statement: SubmodelElement [0..*
asset itself e Eips 7 g
. . . + globalAssetld: [dentifier [0..1] ubmodeiElemen
- Any kind of relationship between parts of ¢ specichsset: Specichssetd 1)
the composite asset can be expressed v Zf
«enumeration»
EntityType elationshipElemen
Note for Experts: no bill o . :rs: ;eferznp;' :
of materials any longer as CoManagedEntity + second: Reference
SelfManagedEntity
part of assetinformation

02.05.2023
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Embedded Data Specifications IDDTA

Identifiable
ConceptDescription Property 0173-1#02-BAA120#008
Max. rotation speed
+ isCaseOf: Reference [0.."]
Data Specification Handling - Metamode| e S TMEEERIYEASURE
Unit of measure 1/min
Data Specification Handling - Serialization \V/ Definition Greatest possible rotation speed with
wich the motor or feeding unit may be
«abstracty «abstract» operated
HasDataSpecification =~ | ____ R > HasDataSpecification
+ dataSpecification: Reference [0..*] w1+ embeddedDataSpecification: EmbeddedDataSpecification [0.."] DataSpecificationContent
I T «Template»
cexternal glopal reference» 1 DataSpecificationlec61360
|
\V ‘ + preferredName: PreferredName Typelec61360
|
«Template» | + shortName: ShortName Typelec61360 [0..1]
DataSpecification } + unit: string [0..1]
+ itld:
+ administration: AdministrativeInformation [0..1] | global reference 1 unitd: Reference [_0"1.]
+ id dentfer T to id of | + sourceOfefinition: string [0..1]
: P ‘ + symbol: string [0..1]
ificati . ificati DataSpecification !
: j:tsaSpi.C|ﬁ.c:/tllol?Eontent. D_?w?_lpeCIﬁc()aﬂfnContent p . | + dataType: DataTypelec61360 [0..1]
crpton: TuTanguage Tex ype [0.1] | +definition: DefinifionTypelec61360 [0..1]
\ [ + valueFormat: ValueFormatTypelec61360 [0..1]
l l + valueList ValueList[0..1]
v v + value: ValueTypelec61360 [0..1]
«abstract, Template » «abstract, Template» EmbeddedDataSpecification + levelType: LevelType [0..1]
DataSpecificationContent | —————————— RS NS — DataSpecificationContent |~ — -
p «halize» > P < + dataSpecification: Reference [0..1]
+ dataSpecificationContent: DataSpecificationContent
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AASX Package Explorer

assa

File Workspace Option Help

boschrexroth.com,shells/ 8
DO/ 1005562583107000 =1=2«

Submodel element

Submodel element

httpsy//wenw.boschrexroth.comyi
o3/cat/Fid=Buat=Electric-Drives-
and-Controds-Catalogfio=Des...

DemoCASE [Z]

P Demo_box_123456,5a
Assets: httpe/fsmart.fi
AAS; hitps//smark.fes!

4 @ “ServoDriveCompactConverter® [http://bosch

Mﬁsseﬂnﬁ)rmaﬁnn [GlobalReference, https://

I m “"Mameplate” [http://boschrexroth.com/she
4 m “Document™ [http://boschrexroth.com/shel
I m “Betriebsanleitung_R911339011_01" (

m "Operatinglnstructions_R911332012_0
I m “ProjectPlanningManual_R911322210_
E m “Service™ [http://boschrexroth.com/shells/R
I m "Contactinfo® (6 elements)
I m “Ildentification” [http://boschrexroth.com/s
E m‘TechnicaIData' [www.company.com/ids/sr
1) 5 ® Technical data (sheet) model (v1.0} rez
1] 34 Technical Data Viewer rezdy
I m “Generallnformation” (6 elements)

I m "ProductClassifications™ (2 elements)
I m “TechnicalProperties™ (3 zlements)
I m “Furtherinformation™ (3 elements)

4 m “Certification” [http://boschrexroth.com/de
“CertificationPresent” = trus
“Certificate_UL508C" = UL 508 C

“Certificate_EN61800_5_1" = EN 61300

“Certificate_EN61800_3" = EN 61800-2

Element | Content

Technical Data

Compact Converter

Property
GeneralData

ProtectionTypeOverall
Degree of contamination

Type of cocling

FT1 AASK Package Explorer V3RCOZ - local file: C:\Users\homiDD02\Desktop\HCS- TypePlate-w17 AASIDV2.0 in work with Plugin.aasx buffered to: C:\Users\homi0002\AppData\L... — O

.. INDUSTRIE4.0 IDTA

Semantics

0173-1#02-BAGOT752012
http://boschrexroth.com/cd/D:
http://boschrexroth.com/cd/C

=)
Lang - All -

Bosch Rexroth AG

rexroth

A Bosch Company

Value

P20
2

Forced Ventilation

PerformanceData
Continuous current 0173-1#02-BAB295#006 4.4 4
Maximum current 0173-1202-AAF853#003 13AA

Mains cannection voltage 1 Al

http://boschrexroth.com/cd/M

110.. 230V

Mains connection voltage 3 A

http://boschrexroth.com/cd/M

110.. 230V

Tolerance 0173-1#02-AAV196+002 10 %
Frequency 0173-1#02-BAE1302007 50 .. 60
0173-1#02-AAV198+002 2 %

Frequency tolerance
Continucus current mains inpy

Power dependency from the s

http://boschrexroth.com/cd/C
http://boschrexroth.com/cd/Pg

454
1% power reduction per 4 V

Power dependency from the s

No power increase

This is examplary data. It is not liable to use this for other than development, prototyp2020-06-08

All rights reserved.

AASK ChUsers\homil002\Desktop\HCS-TypePlate-v17 AASIDV2.0 in work with Plugin.aasx loaded,

Mo errors

https://github.com/admin-shell-io/aasx-package-explorer
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Life Cycle Phases and Formats IDOTA

Meta-level TGChﬂOlOgy neutral / —
independent

Information- AutomationML XML/ JSON OPC UA Informa_tlon Package-
Representation security format

i e ok Operation and mairt
the life cycle ngineering usIiness process peration and maintenance

whole life cycle
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Serializations/Formats IDDTA

~ D 7 Mappings to Data Formats to Share 14.0-Compliant Information (normative)

= README.md M json
N 7.1 General
v N 7.2 General Rules XM L W rdf
D 7.2.1 Introduction B mi
D 7.22 Encoding Extensible Markup Language (XML) is a popular serialization format for data exchange and storage.
u 7.2.3 Serialization of Values of Type "Reference” Whl\\ej Fhere are many p055|.b|I|T|es to re.present a mod.el of an Asset Administration Shell in XML, we provide our "official
definition (XSD) to foment intereperability between different tools and systems.
D 7.2.4 Semantic ldentifiers for Metamodel and Data [ ] yaml
Specifications Below we explain in more detail how our schema is constructed, point the user to the examples and finally give some bat
P on our particular schema design. .
[] 7.2.5 Embedded Data Specifications [ .qitignore
7.3 XML - A
H Top-Level Structure [ InstallSchemaValidation.ps1
[1 7.4 150N . ‘ ) ) - .
The root element of our XML is an XML element representing the instance of Environment . This environment contains tk lid
N 7.5 RDF corresponding to all Identifiable classes: D Vali ate.ps‘l
N 7.6 AutomationML + AssetAdministrationShell's,
M 77 apciia + Submodel's, and

« ConceptDescription’s.

To simplify exploration of the XML data, identifiable instances are only available at the level of th

https ://g ith u b " CO m/ad m i n -S h el I_ i O/aas- We now continue to see how to serialize the instances and their properties.
specs/tree/master/schemas Mapping Rules

Building blocks of an XML document include only XML elements, XML attributes and text enclosed in an element. XML el

Note for Experts: Mapping Ru Ies and Schema children elements. Using these building blocks, we map an AAS model to XML.

for xml, JSON and rdf as well as examples not UML Property to XML Element

part of SpeCification any |Ongel' 9 now part Of Before we look into how to represent instances of classes, let us start bottom-up and see first how individual properties
. . . We represent each property of a class with an XML element whose name corresponds to the pre

Ope n source projeCt ad min-s hel I -l O/aaS-S pecs camel-case where all abbreviations are left as capitalized ( dataspecificationIec61360 instead

It is common in UML to use singular form for aggregations, which is the case for the meta-modi
code, where plural form for sequences is common. Since the naming of XML elements has direc

Note for Experts: Formats like OPC UA or the ennarties in nlural e ivernin finm the nama in the meta-medal For avamnla o
AutomationML are maintained in OPC
Foundation and Automation e.V.
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Open Source Support ICOTA

(E C L I pS E Projects Working Groups

FOUNDATION RELATED PROJECTS b

‘ ’ Szarar or jump to Home / Projects / Eclipse Digital Twin / Governance Project Hierarchy:

. - ) Eclipse Digital Twin
Eclipse Digital Twin Eclipse AAS Model for Java

RL DL admin-shell-io by IDTA Eclipse AAS Web Client
Eclipse AASX Package Explo...

Eclipse BaSyx™
Eclipse Semantic Modeling F...

Scope: Eclipse Service Lifecycle Ma...
The Eclipse Digital Twin Top-Level Project supports projects at the Eclipse Foundation focusing on the implementation of

https //g |th u b . CO m/O rgS solutions, prototypes and supporting software of digital twin technology . .
/admln'Shell'|O/ The envisioned efforts include the following areas: Status Apr” 2023

Modelling and building digital twins based on open standards and technologies

Industrial Digital Twin Association e.V. Overview Downloads Who's Involved Developer Resources Governance Contact Us

(:9 https://idtwin.org/

Modelling and consuming of existing and new open standards for the information provided via digital twins (dictionaries
and semantic models/ontologies) components and modules for digital twins

Infrastructural components for developing and operating digital twins

Graphical User Interfaces for visualizing and interacting with digital twins

Backend adapters for gathering data provided via digital twins in standardized formats

Connection of digital twins with existing semantic dictionaries and ontologies

Usage of digital twins in federated infrastructures

Support of static (master data), dynamic (runtime) and behavioural data across the complete life cycle of an asset
represented by a digital twin

Lifecycle Management of digital twins

Support of different development, testing, deployment, and operation strategies of digital twins

+ Development examples and demonstrators of digital twins an

Integration of digital twins with other technologies

Kttps://projects.eclipse.org/projects/dt/
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Questions and Answers IDDTA

O Search or jump to... Pull requests Issues Marketplace Explore
& admin-shell-io / questions-and-answers ' Public R EditPins v | © Unwatch
{> Code () Issues 13 11 Pull requests 1 () Discussions () Actions [ Projects [0 Wiki @ s

Recommended documents
¥ master ~ F 6 branches © 0tags

For this reading guide the documents have been sorted by interest groups rather than topics. In some cases, only specific pages or sections ar

recommended reading material.
'I' StenGruener Update README.md

s Where to start: If you have never heard of the AAS

AASBOK Update README.md « For the generally interested reader: If you want to learn more about the subject
Examples isCaseOf example ¢ For decision makers: If you are interested in the business side of 14.0
s For software developers and architects: If you want to know how to create software for the AAS
reading-guide 2 and 3 fixes . . ] ) B
s For users of the AAS and domain experts: If you are interested in using the AAS for specific tasks
(9 READMEmd Update README.md (#74) « Security and Al: If you want to deep dive into these special topics.
= README.md 4

Asset Administration Shell Frequently Asked
Questions List

https://github.com/admin-shell-io/questions-and-answers
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AAS Academy ICOTA

Industrial
Digital
T n
Association

Kurse A |
. vendungsfille Pra Xisbeispigle

/IDTA

Who we are and what we do... 02.05.2023
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ILet’s go!




IDTA

Dr. Birgit Boss
| Robert Bosch GmbH, Bosch Connected Industry

« Board member of the Industrial Digital Twin
Association (IDTA)

» Chair of the Working Group “Open Technology”
and its Working Stream “Specifications of the
Connect on Asset Administration Shell”
www.linkedin.com/in/birgit-boss/

« Chair of the Working Group “Semantic Layer
including Digital Twins” of Catena-X

« PMC member of the Eclipse Digital Twin Top Level
Project

The Asset Administration Shell Metamodel 02.05.2023



http://www.linkedin.com/in/birgit-boss/

. e |ndUStrla| D|g|ta| TWII'I 1 ® 1 & 1 & & 8 @ 1 ® ® & 8 8 & & 8 8 8 8 e 0 e 8 0O 1 ® & & & 8 & & & & & & & & & & & & & & 5 & & & 5 0 5 O S S S S S S S S S S S S S S
.. lDTA IRl 1L U UL B RS
- - MEEoEENEN ool ei®Iie I @00000000000000000000B00000000000000000000000000000000000c000a0000cC

' www.industrialdigitaltwin.org




	Tutorial�
	Building joint forces for the digital twin
	From Concept to Specification
	Specifications
	For whom is this tutorial?
	For whom is this tutorial?
	Get started
	Download Specification
	Import XMI to your UML tooling
	Metamodel Changes
	UML Legend 
	UML Generalization/Inheritance
	UML Shared Aggregation
	Enumerations
	Templates
	Example for Class Specification
	Get warm
	Overview – the goal is to be able to read this diagram
	Overview – the goal is to be able to read this diagram
	Common
	Common – Identifiables and Referables
	Common - Qualifiables
	Common - HasSemantics
	Matching Strategies for semantic IDs
	Common - HasExtensions
	Common - HasDataSpecification
	Common - HasKind
	Referencing
	Referencing - Examples
	Now dive in
	The Asset Administration Shell
	Submodel
	Overview – Package Submodel Elements
	Submodel Element Subtypes
	Submodel Element Collections and Lists
	Composite I4.0 Components
	Embedded Data Specifications
	Create your first digital twin
	AASX Package Explorer
	Life Cycle Phases and Formats
	Serializations/Formats
	Open Source Support
	Still Questions?
	Questions and Answers
	AAS Academy
	Let´s go!
	Foliennummer 47
	Foliennummer 48
	Foliennummer 49
	Foliennummer 50
	Foliennummer 51



