
Tutorial
Details of the Asset Administration Shell Taken 
Literally – Learn about the underlying UML 
Information Model V3.0RC02



Building joint forces for 
the digital twin
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From Concept to Specification

May 2022
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For whom is this tutorial?

• You should have an idea of the benefits of
introducting digital twins to your domain

• You should know about the basic concepts of
the Asset Administration Shell

• You should have basic knowledge in UML 
modeling

• You want to learn more about the underlying
information model of the Asset Administration 
Shell

• Security Experts are put of to wait for a 
separate tutorial



Get started
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Download Specification

https://www.plattform-
i40.de/IP/Redaktion/EN/Standardartikel/s
pecification-administrationshell.html

https://www.plattform-
i40.de/IP/Redaktion/DE/Downloads/Publik
ation/Details_of_the_Asset_Administratio
n_Shell_Part1_V3.html

https://industrialdigitaltwin.org/content-
hub/downloads

https://www.plattform-i40.de/IP/Redaktion/DE/Downloads/Publikation/Details_of_the_Asset_Administration_Shell_Part1_V3.html
https://www.plattform-i40.de/IP/Redaktion/DE/Downloads/Publikation/Details_of_the_Asset_Administration_Shell_Part1_V3.html
https://industrialdigitaltwin.org/content-hub/downloads
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Import XMI to your UML tooling

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

https://github.com/admin-shell-io/aas-specs/releases

1. Fetch release of AAS you are
interested in

2. Import xmi file into UML tool
(best with Enterprise/Architect)

2.1.

https://github.com/admin-shell-io/aas-specs/tree/master/schemas/xmi
https://github.com/admin-shell-io/aas-specs/releases
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Metamodel Changes
Note for Experts: <Notes 
for tutorial listeners who
have knowledge of
previous versions of the
specification. If you do 
not know previous
versions you can ignore
these notes.>

https://www.youtube.com/channel/UCvYk-
bRkF9-x0HdpJfEcV7g

V3.0RC01
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UML Legend 

1. Get (re-)familiar with
general UML 
modeling rules

2. Get familiar with
specific graphical
representation of
UML in the
specification (partly
tool specific)
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UML Generalization/Inheritance

Hint: Graphical
representation tool
specific
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UML Shared Aggregation
Note: Referencing of

Referables is an important
concept to understand when

implementing the AAS

Note for experts: In previous
versions a notation of class
attributes with reference (*) 
was used additionally to the
notation with the association

with the diamond.
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Enumerations

Note 1: A) and B) are just 
introduced for easier 
maintenance of 
enumerations 
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Templates

Note for experts: 
ModelReference<Submod
elElement> is equal to
former notation
SubmodelElement*

Note for experts: no kind
column any longer, 
instead different notation
for Type
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Example for Class Specification



Get warm
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Overview – the goal is to be able to read this diagram
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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, assetInformation
introduced instead

Note for Experts: Security 
and Asset Administration 
Shell now loosely
coupled only
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Common

Note: h0_ h1_ are just 
added for sorting. In 
diagrams alias are used
without this prefix. Only
in package overview and 
inheritance alias are not 
used in the tooling.
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Common – Identifiables and Referables

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

Note for Experts: idShort
now optional but still 
required for non-
identiable referables. 
DisplayName introduced
and checksum.
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Common - Qualifiables

Note for Experts: No
Formulas (or other
Constraints) supported
for Qualifiables any
longer,

Note for Experts: 
Qualifier kind introduced
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Common - HasSemantics

The semanticId is a reference, either referring 
to a semantic definition in an external Data 
Dictionary (like for example ECLASS) or to an  
AAS Concept Description. 

Note for Experts: Besides
the semanticId
supplemental semantic
IDs are now possible to
be added.
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Common - HasExtensions

Allows to annotate an object with 
proprietary add-ons (extensions) 
without need to (wait for) update the 
metamodel
-
Be aware: extensions do not support 
interoperability!

Note for Experts: refersTo
now only supports
references to Referables, 
not to external sources.
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Common - HasDataSpecification

Allows to define 
standardized templates for 
data specification 

Data specification reference 
shall be globally unique and 
identifies which data 
specifications are used for 
an object

Attributes defined in 
template are added to the 
object

Predefined data 
specification IEC61360 
in XML Serialization



24 31.10.2022The Asset Administration Shell Metamodel

Common - HasKind

Note: Do not mix up with 
AssetKind.
AssetKind reflects the time 
in the life cycle of a 
product, e.g. in Engineering 
phase it is a product type, 
in production it is an 
product instance that is 
produced.

ModelingKind = Instance provides values for
all data elements within a submodel

ModelingKind = Template is used to specify 
Submodel Templates, e.g. for the Digital 
Nameplate or Technical Data
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Referencing

External 
Global 
References (e.g. 
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)

Note for Experts: 
Reference Concept 
updated



26 31.10.2022The Asset Administration Shell Metamodel

Referencing - Examples



Now dive in
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The Asset Administration Shell

Note for Experts: Security 
and Asset Administration 
Shell now loosely
coupled only

The Asset Administration Shell Metamodel
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Submodel

The Asset Administration Shell Metamodel
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Overview – Package Submodel Elements

Note for Experts: updated
submodel element Basic 
Event

Note for Experts: 
SubmodelElementCollection splitted
into SubmodelElementCollection and 
SubmodelElementList

The Asset Administration Shell Metamodel
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Submodel Element Subtypes

The Asset Administration Shell Metamodel
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Submodel Element Collections and Lists

Difference in serialization in 
ValueOnly Format
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Composite I4.0 Components

The Asset Administration Shell Metamodel

Note for Experts: no bill
of materials any longer as
part of assetInformation
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Predefined Data Specification Template IEC61360

The Asset Administration Shell Metamodel

Property 0173-1#02-BAA120#008 
Max. rotation speed

Data type INTEGER_MEASURE

Unit of measure 1/min

Definition Greatest possible rotation speed with
wich the motor or feeding unit may be
operated

Note for Experts: 
additional data types



Create your first digital 
twin
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AASX Package Explorer

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

Technology neutral / 
independent

AutomationML XML/ JSON OPC UA RDF Information 
security

Package-
format

Meta-level

Information-
Representation

Engineering Business process Operation and maintenanceImportant in 
the life cycle

whole life cycle
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Serializations

Note for Experts: Mapping Rules and 
Schema as well as examples not part
of specification any longer now
part of open source project admin-
shell-io/aas-specs or maintained at 
other organizations.

https://github.com/admin-shell-io/aas-
specs/tree/master/schemas
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Open Source Support

Status: June 2022

https://projects.eclipse.org/projects/dt/

https://github.com/orgs
/admin-shell-io/



Still Questions?
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Questions and Answers

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

www.u4i.io/IDTA



Let´s go!
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Dr. Birgit Boss
Robert Bosch GmbH, Bosch Connected Industry 
• Chair of the Joint Working Group “Asset 

Administration Shell” of the Working Group “Open 
Technology” of the Industrial Digital Twin 
Association (IDTA) and the Working Group 
“Reference Architecture, Standards and Norms” of 
the Plattform Industrie 4.0

• Board member of the Industrial Digital Twin 
Association (IDTA) (www.idtwin.org)

• Active in additional initiatives with focus semantics 
and digital twins

Connect on 
www.linkedin.com/in/birgit-boss/

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


www.industrialdigitaltwin.org
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