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 Identifiable 

data items

 Persistent

 Searchable

Findable A ccessible Interoperable R eusable

 Retrievable by 

standardized 

communication 

protocols

 Authentication where 

necessary

 Access to metadata, 

even if data is not 

accessible

 Formal, accessible 

representation of 

data

 Qualified 

references to other 

items

 Rich and standard-

compliant metadata

 Proper licensing

 Provenance

Seminal paper of M. Wilkinson et al. 2016 Sci Data 3, 160018, https://doi.org/10.1038/sdata.2016.18

The FAIR Guiding Principles for scientific data management and stewardship

Basics

FAIR data principles
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https://dataedo.com/kb/data-glossary/what-is-metadata
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General setting

Experiment documentation

Research setting

• How the experiment 

was conducted?

• What were the 

settings/parameters 

used for each 

instrument?

• When was it done?

• Who did it?

• etc.

Research 

Data

File-specific 

metadata

Data Metadata

Basics

What is metadata?

https://dataedo.com/kb/data-glossary/what-is-metadata
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Metadata is simply data about data!

Experiment documentation

General setting Research setting

• How the experiment 

was conducted?

• What were the 

settings/parameters 

used for each 

instrument?

• When was it done?

• Who did it?

• etc.

Research 

Data

File-specific 

metadata

Data Metadata

Basics

What is metadata?

https://dataedo.com/kb/data-glossary/what-is-metadata
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Basics

JSON Schema

 From the main site:

“JSON Schema is a declarative language that allows you to annotate

and validate JSON documents.” – https://json-schema.org/

https://json-schema.org/
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Basics

JSON Schema – examples and validation

JS package implementing JSON Schema validation:

https://json-schema.org, https://ajv.js.org/

https://json-schema.org/
https://ajv.js.org/
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Basics
Electronic lab. notebook – ElabFTW: an open-source general purpose ELN

 It’s free and open source

 You can self-host it

 Flexible and generic, not only for notebook 

purposes

• Experiment templates, easy to create and to tailor

• Item database

• Scheduler

• And many other features

CARPi et al, (2017), eLabFTW: An open source laboratory notebook for research labs, Journal of Open Source Software, 2(12), 146, 
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Adamant

Technical paper (open peer review)

Chaerony Siffa I, Schäfer J and Becker MM. Adamant: a JSON schema-based metadata editor for research data management workflows 

[version 2; peer review: 3 approved]. F1000Research 2022, 11:475

GitHub repository: https://github.com/plasma-mds/adamant

Live playground: https://plasma-mds.github.io/adamant/

https://github.com/plasma-mds/adamant
https://plasma-mds.github.io/adamant/
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Adamant

Architecture
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Adamant

Main features – rendering of editable user-friendly web-form

Input: JSON Schema file Output: rendered editable web-form
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Adamant

Main features – rendering of editable user-friendly web-form

Input: JSON Schema file Output: rendered editable web-form

Form field specification in the schema Rendered field
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Adamant

Main features – validation of input data

 Type checking and visual feedback
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Adamant

Main features – downloadable schema and JSON data

 Type checking and visual feedback
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Adamant

Main features – downloadable schema and JSON data

 Downloaded JSON data collected / metadata
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Live Demo

Setting up Adamant for development and deployment

GitHub repository: https://github.com/plasma-mds/adamant

https://github.com/plasma-mds/adamant


18

Live Demo

Generic schema-based metadata collection

 Browse, select, or create experiment schema and

render the web-form

 Fill in relevant information regarding the 

experiment

 Submit to store experiment metadata and the used 

schema in the ELN system

 Experiment metadata can be re-used for dataset

publication and other automated processes
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Live Demo

Job request of scientific instrument operation

 Motivation:

Only a handful of researchers can operate a certain

advanced scientific instrument. The instrument has

to be more accessible to researchers with different

skillsets to improve research outputs. A more

automated workflow to request an instrument

operation is required to make life easier.

 Workflow:

(1) Job request initiation by the requester

(researcher who is not an expert on the

instrument);

(2) Processing of the request by the operator (expert

on the instrument), experiment metadata is

stored in ELN;

(3) Handing of research data (results) from

operator to requester
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Other workflows

Dataset preparation and publication (under preparation)

 Gather and load the data into Adamant

 Re-use experiment metadata stored in the ELN 

system

to describe the dataset

 Adjust or extend the metadata as needed

 Submit the prepared dataset to a research data 

repository system (e.g., https://www.inptdat.de for

datasets related to plasma science and technology)

https://www.inptdat.de/
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Other workflows
Compilation of input configurations for plasma simulations (under preparation)

Figure credit: Marjan Stankov
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Outlook

Further feature developments

 More JSON Schema keyword implementations

 Better UI and UX

 Ontology / Knowledge graph integration

 Many more!
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