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Metadata Schemas
MetaStore
It is a metadata repository system allowing to
manage huge collections of metadata
documents and schemas. 
§ Millions of metadata documents
§ Supports arbitrary XML and JSON 

schemas
§ Metadata Editor as basic user interface
§ OAI-PMH support
https://github.com/kit-data-
manager/metastore2
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KIT Data Manager
It is a Research Data Repository Platform consequently
following state-of-the-art recommendations and 
standards for FAIRly managing research data. 
§ Platform to build-up community repositories
§ Source code:

https://github.com/kit-data-manager
§ Documentation:

https://kit-data-manager.github.io

Collection Registry
Implementation of the Collection API proposed by the RDA recomm-
endation on Research Data Collections to create and manage collec-
tions of arbitrary digital resources. It allows to compile virtual collec-
tions of heterogeneous research data from various data resources.
https://github.com/kit-data-manager/collection-api

Web Annotation Protocol Server 
An annotation is extra information associated with a particular part of
research data. In contrast to traditional metadata, it may contain
contradictory and dynamic information from various sources. The Web 
Annotation Protocol Server is an implementation of the W3C Web 
Annotation Data Protocol standard for preserving and managing
annotations of research data.
https://github.com/kit-data-manager/wap-server

Typed PID Maker
It provides a service for dealing with PID Information Types and
Kernel Information Profiles according to the recommendations of the
Research Data Alliance. The Typed PID Maker is one of the main
building blocks for creating FAIR DOs and is a central part of the FAIR 
DO Testbed.
https://github.com/kit-data-manager/pit-service Materials Science MetaStore Browser

Metadata Editor
JavaScript library allowing to gene-
rate web forms and validate meta-
data in an intuitive and generic way. 
It builds a bridge between technical
services and researchers. 
Applications in materials science, 
nano science, digital humanities.
https://github.com/kit-data-
manager/metadata-editor

Integration of the Metadata Editor as basic user
interface (example of MetaStore). It easily

allows developers to create graphical frontends
for existing, machine-actionable services

managing (structured) metadata. 

It allows creation, modification, and
validation of FAIR DOs. This out-of-the-
box infrastructure based on Docker allows
to gain first experiences with FAIR DOs, 
either using real PIDs or with sandboxed
PIDs for testing purposes.
https://github.com/kit-data-
manager/FAIR-DO-Lab

FAIR Digital Object Lab 
Metadata Repository Turntable
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It provides a common API based
on DOIP for various metadata
repository systems.
Collaboration with
Source code:
https://git.rwth-aachen.de/nfdi4ing/s-3/s-3-3
Documentation:
https://nfdi4ing.pages.rwth-aachen.de/s-3/s-3-3/turntable-interface/
Interface implementation:
https://git.rwth-aachen.de/nfdi4ing/s-3/s-3-3/metadatahub
Testing client:
https://git.rwth-aachen.de/nfdi4ing/s-3/s-3-3/client4metadataHub

Why Metadata Management?
• Find results
• Access data
• Interoperate for exchange

and comparison
• Reuse and reproduceFA
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Metadata Schemas for FAIR* Data in Materials Science: 
Scanning Electron Microscopy (SEM) Use Case
A detailed and practical schema developed in cooperation with materials scientists
R. Joseph (KIT), A. Chauhan (KIT), C. Eschke (Hereon), A. Ihsan (FZJ), M. Jalali (KIT), U. Jäntsch (KIT), N. Jung (KIT),
C. N. S. Kumar (SRMP), C. Kübel (KIT), C. Lucas (Hereon), M. Mail (KIT), A. Mazilkin (KIT), C. Neidiger (KIT), M. Panighel (CNR-IOM), 
S. Sandfeld (FZJ), R. Stotzka (KIT), R. Thelen (KIT), and R. Aversa (KIT) 

Contact and feedback:
Reetu Elza Joseph
Karlsruhe Institute of Technology
E-Mail: reetu.joseph@kit.edu

Motivation:
• referencing in space and/or time needed for 

correlative characterisation 
• Traceability required from sample preparation to 

data analysis for proper results and repeatability

Advantages:
• Modular and adaptable
• Easy-to-use, through controlled lists and limited 

number of mandatory fields
• Bridges gap between low-level schemas and high-

level ontologies

Integrated Model and Data-
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Structure:

* Findable Accessible Interoperable Reusable
† https://github.com/kit-data-manager/Metadata-Schemas-for-Materials-Science

SEM Schema Implementation (XSD)
-available on GitHub†

Snippet of an xml file describing the SEM image on the right obtained from an 
FeMoOx pellet, recorded according to the newly developed SEM schema.

Workflow of obtaining data:
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Conclusions:
• The entire workflow of obtaining data from the sample to the results 

are documented in the schema
• Given the same specimen and tools, the results can be reproduced

with the schema
• FAIR principles can be met with the help of the Schema

Prototype of a thin-film memory device based on the influence of precipitates on the 
magnetic behavior of an Fe-Rh alloy. An anti-ferromagnetic region is formed at the interface 
of the precipitates with the rest of the alloy (in ferromagnetic B2 phase). Correlative 
characterisation using Scanning Transmission Electron Microscopy (STEM), High Resolution 
Transmission Electron Microscopy (HRTEM) and Fast Fourier Transform (FFT) processing 
helps to identify the zones with different magnetic behaviours. (a) STEM image of a sample 
of Fe-Rh alloy, (b) HRTEM image corresponding to a small portion of the STEM image, 
(c) FFT diffractogram showing the ferromagnetic B2 phase, and (d) FFT diffractogram 
showing the rhodium-rich ! phase precipitate.

The instrument settings and reference coordinates, along with the information about the 
sample and the parameters used for FFT processing need to be recorded accurately, for 
proper inference of results, necessitating the need of an extensive metadata schema.
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Challenges:
• Heterogeneous type of information
• Different instruments
• Different coordinate systems
• Across different lenght scales
• At different times
• From different regions of the sample
• Under different measuring conditions

DOI:
10.5445/IR/1000140964

Metadata Schema for
Scanning Electron Microscopy

Metadata Schema and FAIR DOs for
Machine Learning
The FAIR Digital Object (FAIR DO) concept can be applied to simplify
the composition of training data sets for Machine-Learning (ML) 
applications. For that, a FAIR DO profile is used that has been
equipped with a simple metadata schema providing the category
information required for supervised classification.

FAIR Services Cookbook

FAIR Digital Object Cookbook
The Cookbook offers step-by-step guidance and good practice for
domain data experts integrating the FAIR DO concept. The 
implications of creating a new data type in terms of effort, reusability
and validation are analysed and displayed to the user.

https://kit-data-
manager.github.io/fairdo-
cookbook/
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Research data management infrastructure concepts for Digital Humanities. 
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Use cases

Research data management infrastructure concepts for Materials and Nano Sciences. The 
service components and tools are the basis for domain-specific high-level services and 

community-specific tools.
Vocabulary Service EVOKS
EVOKS allows to create, edit, curate, and manage SKOS vocabularies
collaboratively in an easy manner. 

ro-crate-java 
Java library to create, validate, and to modify
research packages (RO-Crates). These packages
allow to describe research data machine-
readable as well as human-readable, making it
FAIR. 

https://github.com/kit-data-manager/ro-crate-java

https://github.com/kit-data-manager/ro-crate-
benchmarks
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