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Our layered NFDI-MatWerk Service 
Architecture ranges from:
- top: the most Material Science 
Engineering (MSE)-specific 
components, tools, and services as 
frontend
- to bottom: the more generic 
components forming the 
fundamental basis.

Application programmers will use 
the “Knowledge Graph 
Representation” with its tools, 
standards, and semantic artifacts. 
The “Workflow Environment” and 
common “Data Representation: FAIR 
Digital Objects” layers are more 
specific for the software developers.

MSE scientists work with the 
frontend consisting of “Applications 
& Workflows,” without needing to 
worry about technical details in the 
backend processes!

The “Data and Metadata Services” 
layer builds on the generic data 
services that rely on established “IT 
Infrastructure” components of the 
involved research institutions.

These technical layers are accompanied by the pillars “Support” and 
“Dissemination” to empower the MSE community in usage (e.g., Data 
Stewardship), along with “Harmonization & Data Governance”. Harmonization 
ensures sustainable interoperability with other technologies!

NFDI-MatWerk Service Architecture Overview Functional Breakdown of the Architecture:

Unpacking Architecture by Mapping to an Example Use Case - Case in Point: Reference Dataset

What is the Use Case?
We created a best-practice framework for generating and sharing 
MSE reference datasets, demonstrated with creep data of Ni-
based superalloys. It covers data/metadata generation and 
integration into a digital infrastructure that enables annotation, 
discovery, and distribution via a metadata schema aligned with a 
domain ontology.
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Data and Metadata can be discovered through FDO graphFDO-Scope

• FDOs for Reference creep dataset and 
related resources with resolvable 
handle records linking to:
• [Related literature]
• [License]
• [Technician drawing sample]
• [Micrographs]
• [Chemical analysis]
• [Calibration certificate],...

Automated data validation
automated data 
validation workflow 
(in development)

Link “Reference Creep Data Schema, JSON Metadata 
Schema, Mapping Document”

à Metadata enables 
interoperability, findability and 
reusability of data

à Accessibility of data

Validation criteria: Mandatory data records for “Reference 
Creep Data” e.g. temperature; elongation values… are present 
and readable ( in a specified data type)

This is the 
customized version 
of the overall 
architecture 
developed for this 
use case. This way, 
any material 
scientist can take 
the first step of 
mapping and 
adapting a use case 
to its specific 
requirements.

Contact:
Amir Daei:           daei@itc.rwth_aachen.de
Yusra Shakeel:    yusra.shakeel@kit.edu
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Controlled Vocabulary + 
Definitions on creep testing: 

elongation, strain, loading 
conditions

à Community agreement on 
terminology enables 

interoperability of data

NDFI-MatWerk Skosmos
Terminology 

Service(Vocabulary 
Lookup)

Creep test 
- Data from testing machine (TXT, CSV,..)
- Metadata (sample history, geometry, 
date, photography of the sample, 
chemical composition,…) 
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• Plot strain vs. time
• Define min. creep rate

à Metadata enables interoperability, 
findability and reusability of data

Overall Workflow
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Processing
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Based on this customized architecture, material 
scientists can establish various workflows, 
processes, and pipelines.  


