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Eclipse Semantic Modeling Framework (ESMF) IEOTA

ECLIPSE “The Eclipse Semantic Modeling Framework
provides the means for defining the semantics
of different aspects of information aka
submodels provided via digital twins and allows

¢ M bb . . . 1]
»Model ,,EFOVI?G to easily provide and consume them in an API.
Domain emantic
specific information via
information AP Main Features

« Semantic Aspect Meta Model (SAMM)
* Visual “Aspect Model Editor” (AME)
« Software Development Kits (Java, JS, PY)
« Command Line Interface (CLI)
,consume®
Semantic Information Benefits
« Bridge the gap between Domain & Code
* Provide a consistent iterative cycle
Use Case - Model - APl - Ul
« Easier than Ontologies yet expressive

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



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

Semantic Aspect Meta Model (SAMM)
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IDOTA

“The Semantic Aspect Meta Model allows easy
construction of models that semantically
describe domain data.”

Main Features

« Formalizes semantic information (datatypes,
physical units, Constraints, Characteristics,
example values, descriptions, references)

 Built upon well established standards such as
RDF, XSD (datatypes) and UNECE Unit
catalog (physical units)

« Validation via SHACL

Benefits

Empower Domain Experts to formalize
domain knowledge

* Reuse of semantic information



Aspect Model Editor (AME) ICOTA

“AME makes managing Aspect Models easy.”

o m| ., u P - 0| — a s P e
Hodsnn overen ' Main Features
7] = e e - Create, edit & store Aspect Models
o] e 5 e —  Validate Aspect Models against the Semantic
:‘:yg,p:t"nmm:n Boolean TrafficLight SjatLIPos/monCharac... r ASpeCt Meta Model
C v———s/pa;ifagositizn | ) e M an.age Aspect Models: fi|e_based’ |OC3.||y,
. AL version-controlled
- Coordinate .
o Qt X Benefits
metre 2 | « Empower Domain Experts to formalize
o———— . domain knowledge
-  Learn SAMM intuitively

« Power of visualization allows better
comprehension of large models



Command Line Interface (CLI) ICOTA

Command Prompt — I *

“The CLI validates models and transforms
them into artifacts to create Aspect APIs.”

Main Features

« Validation

 OpenAPIl Spec

« JSON Schema & Sample Payload
 Documentation

« Java Code

Benefits

 Programming language independent set
of commands that support the
provisioning and consumption of APIs



Software Development Kit Java ICOTA

@GetMopping( "/movement” “The SDK Java turns Aspect Models into

public ResconscEntitv<Hovement> getMovement() | Java Code — easy to provide and consume*
return findAspect yspectName: “Movement™

.map mc'.verﬁent;‘x;pect.(llient::getAspectData )
.OrElseGet( emptyResponse ; Main Features
» Load domain specific semantic
information from Aspect into code

 SAMM “logic” itself represented in code
https://qgithub.com/eclipse-esmf/esmf-sdk

Benefits
* Semantic knowledge at the developer’s
fingertips

* Reduced effort for providing APIs in java
* Reduced effort for consuming APIs in
java


https://github.com/eclipse-esmf/esmf-sdk

Software Development Kit JS ICOTA

“Tools for developers to leverage
: Map(0), information from an Aspect Model to realize
modern frontends in JavaScript"

see = I
parnts = Array (0) ] Main Features
delversion = «  Smart fully functional Angular
components
» Aspect Models at runtime for dynamic
Uls

properties = [DefaultProperty, DefaultProperty]

Benefits

« Semantic knowledge accessible to Ul
developer

* Quickly visualize data from Aspect APIs

« Developer experience: easy, quick,
robust

https://github.com/eclipse-esmf/esmf-sdk-js-aspect-model-
loader



https://github.com/eclipse-esmf/esmf-sdk-js-aspect-model-loader

Software Development Kit PY ICOTA

“Tools for developers to leverage
information from an Aspect Model to realize
python applications”

Main Features

» Load and traverse Aspect Models within
your python code

« Pandas DataFrame support (planned)

Benefits

« Semantic knowledge natively available
In python

« Developer experience: easy, quick,
robust

https://github.com/eclipse-esmf/esmf-sdk-py-aspect-
model-loader



https://github.com/eclipse-esmf/esmf-sdk-py-aspect-model-loader

ESMF — History and current status ICDOTA

fﬂgizfacturing - Initially developed and released within the
Platform RELATED PROJECTS v OMP semantic data structuring working

group (2021-2022), see

y Project Hi hy: . . .
e ey https://openmanufacturingplatform.github.i
Eclipse Digital Twin
OPEN MP)?_‘PA\I'I"JFITJ‘?;CMTURING Eclipse AAS Model for Java O—/
S Eclipse AAS Web Client
Eclipse AASX Package Explo... « December 2022: Transition to Eclipse
. . 1 T . . .
Semantic Data Structuring S —— Foundation into new ESMF with
The work on semantic data structuring is continued in the Eclipse :>[ C!pse em?n“cl odeling - | t 1 tE I D t | T I b
Semantic Modeling Framework (ESMF). Eclipse Service Lifecycle Ma... parent projec Clipse Digital 1win DY
IDTA

« 2023 Q1: Renaming & Regular Setup for
for further releases


https://openmanufacturingplatform.github.io/

AAS Submodel Templates and SAMM Aspect Models

AAS Submodel Template

submodelRef:

(Submodel) (local) [IRI] http://bosch-connected-industry.com/demo/sm/instance/1/2

Referable:

idShort: TechnicalData

Identifiable:

idType: IRI

id: http://bosch-connected-industry.com/demo/sm/instap 908D59DDLOPYR
Kind (of model):

kind: Instance

Semantic ID: b

semanticld:

(GlobalReference) (no-local) [IRI] urn:bamnf:admin-shell-io:tool: TechnicalData:1.0.0#TechnicalData

0 (no-local) [1
Qualifiable:

HasDataSpecification (Reference):

IDDTA
SAMM Aspect Model

«Aspect»
TechnicalData

preferredName: Technical Data
description: Submodel for the specification of the technical data of tool
or tool holder on the submodel template Technical Data

ECLASS

property
Preferred name max. permissible speed of rotation
«Property»
maxRotationSpeed Definition maximum allowed rotary speed for a tool or a tool holder
preferredName: max. roation speed
description: maximum allowed rotary speed for a tool or a tool holder IRDI 0173-1#02-AAG788#004

see: urn:irdi:0173-102-AAG788004
exampleValue: 1000

Data type INTEGER_MEASURE

characteristic

MaxRotationSpeedTraitCharacteristic

fonstraint

«Constraint»

baseCharacteristic

RangeMaxRotationSpeed

minValue: 0

maxValue: 3500

lowerBoundDefinition: GREATER_THAN
upperBoundDefinition: AT_MOST

Payload corresponds to
,value only“ payload in
AAS Submodel

«Characteristic»
RotationSpeed

dataType: integer

unit

\

«Unit»
RevolutionsPerMinute

symbol: r/min




ESMF In the context of Catena-X IDDTA

Catena'x Vision Benefits

Automotive Network & Goals

_ « Catena-X (Eclipse Tractus X) includes
Semantic Hub SAMM in the “Catena-X Standard
Semantic models are used to structure data. As a concept, they make it possible to Lib rary”
give fundamental meaning to data and their relationships. In the context of data ° used for SemantIC mOdeIS Wlthln the

modeling and data organization they realize the development of applications as well as

the maintenance of data consistency. Se m antl C H U b

In Catena-X, semantic data models are provided in a suitable publication system, the
so-called Semantic Hub. For data or service providers, the Semantic Hub presents a
foundation for the use and reuse of semantic models. For this reason, the publication
of a semantic data model takes place under the specification of a version. This
supports transparency as well as control over all semantic models and their release

status.

Last revision: 24-05-22


https://projects.eclipse.org/projects/automotive.tractusx
https://catena-x.net/de/standard-library#c2352

Summary & References IDDOTA

“The Eclipse Semantic Modeling Framework provides the means for defining the
semantics of different aspects of information aka submodels provided via digital twins
and allows to easily provide and consume them in an APl.”

« Parent project: https://projects.eclipse.org/projects/dt

* Project Page: https://projects.eclipse.org/projects/dt.esmf

« Github home: https://github.com/eclipse-esmf/

* Forum: https://www.eclipse.org/forums/index.php/f/617/

« Current landing page (archived): https://openmanufacturingplatform.github.io/
* New landing page: TBD (designated: https://eclipse-esmf.github.io/ or similar)

« Mailing list: https://accounts.eclipse.org/mailing-list/esmf-dev
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