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OntoTrans
Connecting data consumers 
to data sources

Jesper Friis, SINTEF

Demonstration OTEAPI and OTELib
pipelines
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Interoperable 
workflows

Represent the 
data in the form 
needed by user 

or model

How to represent a user case in practice? 

Contextual documentation
Make data reusable by providing common metadata
and context by populating a knowledge base.

Semantic documentation
Enhance data semantically by mapping to ontologies
and integrate into a single framework.

Cataloguing
Describe how 
existing and 

new data can 
be found and 

accessed.

Data documentation

Structural documentation
Enable basic interoperability by describing how the
data is structured and represented numerically. 

FAIR

FAIR

FAIR

FAIR

Data sources Explore Access & use Exploit 

Presented 
by Fajar

TEM data of 
aluminium

• Experimental results
• Available models and their input and output
• Alloy composition
• Thermo-mechanical processing of the alloy
• Microstructure (at different processing steps)
• Material properties

Using the results for 
new or improved 

products

Francesca’s 
presentation 

This 
presentation 

This 
presentation 
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Data documentation with OTEAPI
Structural documentation

Datamodel

Semantic documentation
Ontological mappings

Contextual documentation
Knowledge base

Cataloguing
dcat:downloadUrl, …
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Demo
GitHub: https://github.com/SINTEF/dlite/tree/tem_example/examples/TEM_data

https://github.com/SINTEF/dlite/tree/tem_example/examples/TEM_data
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Demo
Implemented in demo.py

Accessing the knowledge base (created and populate a local one in this case)

Defining some handy namespace prefixes 

https://github.com/EMMC-ASBL/oteapi-core/
OTEAPI – data documentation

https://github.com/SINTEF/dlite/

TRIPPER https://github.com/EMMC-ASBL/tripper/

DLite – interoperability framework

Tripper – Common interface to triplestores

Used technologies

https://github.com/SINTEF/dlite/blob/tem_example/examples/TEM_data/demo.py
https://github.com/EMMC-ASBL/oteapi-core/
https://github.com/SINTEF/dlite/
https://github.com/EMMC-ASBL/tripper/
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The user case
Aim: understand how the alloy composition and heat treatment influences the microstructure and alloy properties. 
Use this understanding to develop new alloys with improved or tailored properties.

Condition A Condition B

50 nm400 nm 4 nm

pm:TEM_6c8cm_008pm:TEM_BF_100-at-m5-and-2_001 pm:TEM_040
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Demo steps
Aim: understand how the alloy composition and heat treatment influences the microstructure and alloy properties. 
Use this understanding to develop new alloys with improved or tailored properties.

Condition A Condition B

How do I document my data?

How do I see what datasets are 
available?

What I really want is to get:
• a viewable thumbnail of TEM image pm:TEM_6c8cm_008
• the microscope settings of TEM image pm:TEM_040
• the precipitate statistics at condition A (based on pm:TEM_BF_100-at-m5-

and-2_001)
• an input file to my precipitate model for my alloy and condition B 

pm:TEM_6c8cm_008pm:TEM_BF_100-at-m5-and-2_001 pm:TEM_040
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Document a TEM image

YAML representation

TEMImage datamodel

DLite storage plugin to use for parsing

Local label referring to this data instance

Prefix for TEMImage datamodel

IRI of individual standing for the image

Where the data can be obtained

Mapping properties in 
the datamodel to 

ontological concepts
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Explore

List all documented data sources and sinks
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Explore Note: 
The ESS provides a 

wonderful web gui for 
data exploration

List all documented data sources and sinks

http://alloy.semantic-systems.cc/explore/with/search?q=Image%2010&s=http%3A%2F%2Fw3id.org%2Fsemsys%2Fns%2Fontotrans%2Falloy%23Image_10
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Accessing datasets
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Get a thumbnail of TEM image pm:TEM_6c8cm_008 

TEMImage Image

Accessing datasets 
thumbnail image



14 OntoTrans - Second Open Workshop, 09.07.2023

Get microscope setting for TEM image pm:TEM_6c8cm_008 

TEMImage

Accessing datasets 
microscope settings
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Get precipitate statistics for TEM image pm:TEM_6c8cm_008 

TEMImage PrecipitateStatisticsConvert

input output

Accessing datasets 
precipitate statistics
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Accessing datasets 
precipitation model input file

TEMImage PrecipitateStatistics

Composition

Chemistry
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Summary

• We have a simple Python 
interface for connecting 
data consumers to data 
sources 

• Demonstrated on a user 
case on aluminium
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Summary

• We have a simple Python 
interface for connecting 
data consumers to data 
sources 

• Demonstrated on a user 
case on aluminium USER CASE

From real world 
entities at different 

scales…

User Cases
(materials, devices, 

processes)

Properties

Models

Measuremen
t Techniques

Databases

Mathematics

Software

Data Formats

Physical 
Phenomena

www.cna.it

ONTOLOGY
…through a formal knowledge-based 

representational system…

KNOWLEDGE
…to a digital representation and 
knowledge management.
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