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Motivation
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Gather functional 
requirements from the 

MSE community

Propose a shared service 
architecture relying on 

FAIR principles

Demonstrate 
interoperability of  

infrastructure 
components developed 

within different research 
institutions

Adapt & extend existing 
components to 

specifically meet the 
requirements of material 

scientists

Study the different 
perspectives to view an 

architecture, for e.g., data 
steward’s view, technical 
component perspective, 
software developer view, 

etc.

Map the architecture 
from a user's perspective, 

i.e., use case examples

Present a schematic overview of the NFDI-MatWerk architecture from a 
technical perspective
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FAIR DO Basics
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§ FAIR Digital Objects:
§ Unit of data, represented as a sequence of bits that binds all critical information about an entity in 

one place and creates a new kind of actionable, meaningful and technology-independent object

§ Ability to connect different build systems to share data

§ What is achieved by applying the FAIR DO concept?
Ø Bridges between data repositories, disciplines, etc.
Ø Applies all aspects of the FAIR principles
Ø Technology agnostic

mailto:yusra.shakeel@kit.edu


Ha
rm

on
iza

tio
n,

 D
at

a 
Go

ve
rn

an
ce

 C
on

ce
pt

 &
 S

er
vi

ce
s 

In
te

rfa
ce

s, 
da

ta
 &

 m
et

ad
at

a 
fo

rm
at

s, 
JA

RD
S,

 A
AI

, m
on

ito
rin

g

IT Infrastructure

Fr
on

te
nd

Tools for Services

Scientists’ Applications & Workflows

Tools for Managing Data

De
ve

lo
pm

en
t E

nv
iro

nm
en

t
Pr

ov
isi

on
in

g 
En

vi
ro

nm
en

t

Workflow Environment
Software Repositories / Version Control

Machine Learning / StatisticsSoftware ToolsWorkflow Preparation

General Workflows 

Access to Workflows

Legend and Color 
Coding: 

Component 
provided by NFDI-

MatWerk 

Architecture layer 

Sub-categories

Support

Disseminate

Data 
Stewards

Participant  
Projects 

Infrastructure 
Use Cases 

Documen-
tation

Summer/
Winter 
Schools

Video 
Tutorials

Guidelines

Publications

Website

Access to ELNs

ELNs

Knowledge Graph Representation, Tools & Standards
Access & Interact with KG

Central Metadata Data Integration

Semantic Artifacts
MSE Metadata SchemasOntologies (OWL/RDFS)

Data & Metadata Services

Data Representation: FAIR Digital Objects

Store & Access Metadata Store & Access Data

NFDI-MatWerk Shared Service Architecture
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NFDI-MatWerk Shared Service Architecture
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• Data services store the bit sequences as 
human interpretable content

• Metadata services complement by storing the 
corresponding metadata of the data stored

• Both external and internal resources are 
supported  
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NFDI-MatWerk Shared Service Architecture
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• Stored data is represented as FDO, using services 
such as, Typed PID Maker and FDO-scope

• Workflow environment supports software solutions to 
share data, metadata and workflows, ensuring their 
long-term availability

• FDOs with their interconnections can be represented 
and explored as KG
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NFDI-MatWerk Shared Service Architecture
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• Researchers can build on the workflows to 
realize applications relevant for their 
individual discipline

• Interfaces, such as ELNs can be developed 
for scientists to interact with 
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§ For more information, please visit our website

§ NFDI-MatWerk Solutions:
§ Data Lifecycle
§ Architecture 
§ Tools Collection

NFDI-MatWerk Website
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FDO Concept Service Architecture Researchers

• Efficiently manage their data
• Adhere to a standard for handling their 

research data
• To adapt the proposed architecture for other 

NFDI communities
• Combine data from different resources 

through interoperability 
• Use existing services without worrying about 

the technical details of the backend 
processes 

Applied to Enables

Wrap-up

Yusra Shakeel| yusra.shakeel@kit.edu  | MSE Congress 9

mailto:yusra.shakeel@kit.edu


Funded by the Deutsche Forschungsgemeinschaft (DFG, German 
Research Foundation) under the National Research Data 
Infrastructure – NFDI 38/1 – project number 460247524

www.nfdi-matwerk.de

© Fraunhofer IWM, Illustrations: Gebhard|Uhl Freiburg

Thank you for your attention!

Thanks to all collaborators!
Contact us:
• yusra.shakeel@kit.edu
• moghaddam@itc.rwth-aachen.de
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NFDI-MatWerk Shared Service Architecture
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