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Eclipse Semantic Modeling Framework (ESMF)

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

“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 API.”

Main Features

• Semantic Aspect Meta Model (SAMM)

• Visual “Aspect Model Editor” (AME)

• Software Development Kits (Java, JS, PY)

• Command Line Interface (CLI)

Benefits

• Bridge the gap between Domain & Code

• Provide a consistent iterative cycle 

Use Case → Model → API → UI

• Easier than Ontologies yet expressive

„Provide”
Semantic 

information via 

API

„Consume“ 
Semantic Information 

„Model“
Domain 

specific 

information

https://projects.eclipse.org/projects/dt.esmf
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Semantic Aspect Meta Model (SAMM)

“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 
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Aspect Model Editor (AME)

“AME makes managing Aspect Models easy.”

Main Features

• Create, edit & store Aspect Models

• Validate Aspect Models against the Semantic 

Aspect Meta Model 

• Manage Aspect Models: file-based, locally, 

version-controlled 

Benefits

• Empower Domain Experts to formalize 

domain knowledge

• Learn SAMM intuitively

• Power of visualization allows better 

comprehension of large models
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Command Line Interface (CLI)

“The CLI validates models and transforms 

them into artifacts to create Aspect APIs.”

Main Features

• Validation

• OpenAPI Spec

• JSON Schema & Sample Payload

• Documentation

• Java Code

Benefits

• Programming language independent set 

of commands that support the 

provisioning and consumption of APIs
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Software Development Kit Java

“The SDK Java turns Aspect Models into 

Java Code – easy to provide and consume“

Main Features

• Load domain specific semantic 

information from Aspect into code 

• SAMM “logic” itself represented in code

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

https://github.com/eclipse-esmf/esmf-sdk
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Software Development Kit JS

“Tools for developers to leverage 

information from an Aspect Model to realize 

modern frontends in JavaScript“

Main Features

• Smart fully functional Angular 

components

• Aspect Models at runtime for dynamic 

UIs

Benefits

• Semantic knowledge accessible to UI 

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
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Software Development Kit PY

“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
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ESMF – History and current status

• Initially developed and released within the 

OMP semantic data structuring working 

group (2021-2022), see 

https://openmanufacturingplatform.github.i

o/

• December 2022: Transition to Eclipse 

Foundation into new ESMF with 

parent project Eclipse Digital Twin by 

IDTA

• 2023 Q1: Renaming & Regular Setup for 

for further releases

https://openmanufacturingplatform.github.io/
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AAS Submodel Templates and SAMM Aspect Models

ECLASS

SAMM Aspect Model

AAS Submodel Template

Payload corresponds to

„value only“ payload in

AAS Submodel
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ESMF in the context of Catena-X

• Catena-X (Eclipse Tractus X) includes 

SAMM in the “Catena-X Standard 

Library” 

• used for semantic models within the 

Semantic Hub

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

“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 API.”

• 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

https://projects.eclipse.org/projects/dt
https://projects.eclipse.org/projects/dt.esmf
https://github.com/eclipse-esmf/
https://www.eclipse.org/forums/index.php/f/617/
https://openmanufacturingplatform.github.io/
https://accounts.eclipse.org/mailing-list/esmf-dev

