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1. Introduction and Background

2. Concept and Design of the METABOLATOR Tool

Thermal metabolic power P(H) of microbiological 
culture with characterizing parameters H0, Hf, r0:.

P (H ) = r0⋅H⋅
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The module structure of the METABOLATOR application. Python 
modules are blue, the Jupyter Notebook is gray. The three modules 
on top provide building blocks used by the app module which 
implements the GUI. The GUI is instantiated in the Jupyter Notebook 
run with Voilà.

RuffRuff

■ Biophysics Department at Institute of Resource Ecology 
studies growth-metabolism relations in microorganisms

■ Chemical turnover in metabolizing cells exhibits conserved 
heat flow patterns in the enthalpy (heat) domain

■ Analysis of microcalorimetry data, extraction of 
characterizing values through curve fitting (“metabolic load” 
model 10.3390/microorganisms10071397)

■ Request to Computational Science department:
— Automation of the analysis to streamline local 

experimental process
— Offer analysis as a web service to the microcalorimetry 

community worldwide
An example dataset as it is currently used. Many rows and columns are hidden to aid 
visualization. Proprietary file formats (e.g. Excel XLS) are often used; data layout 
varies between datasets.

A screenshot of the current implementation.
An initial draft of the tool and its 
features sketched on a whiteboard.

Dataset
unit of measurement
time scale
end of calibration
association between 
replicated measurements

Experiment
microbiological culturesubstrate
temperature

Lab environmentexperimentalist/lab assistant
calorimeter manufacturer, model, physical device ID

Establishing a data exchange format in the community 
allows for metadata to be considered as well.

■ Fixed set of features and inputs and outputs
■ Users can analyze own datasets → 

common data exchange format required
■ User interface based on initial Jupyter 

Notebook created by student assistant
■ Execution and presentation of the notebook 

as a website using Voilà
■ Implementation using typical Python data 

science libraries and frameworks

3. Implementation 4. Service Provision

py  test

A variety of tools and services was used to ensure 
FAIRness according to the FAIR4RS principles.

Implementation follows FAIR Principles for 
Research Software (FAIR4RS):
■ Published on Rodare, harvested by 

B2FIND (F, A)
■ Understandable, well-structured code (R)
■ High code quality through automated tests 

and static code analysis in CI (R)
■ Installable Python library (R)
■ Permissive, open source license; explicitly 

stated (R)
■ Data exchange format for interoperability?

■ Hosted at HZDR, available worldwide
■ Service citable via DOI registered with DataCite and interlinked 

with other publications
■ Academic credit for providers of software and service

An overview of the METABOLATOR publications and their relations to each other (using the DataCite 4.4 
vocabulary). To avoid visual clutter, the “supplement” relations are only shown in one direction. The inverse 
relations (e.g. “METABOLATOR Software is supplemented by METABOLATOR Service”) exist as well.
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The service will be presented 
to the international micro-
calorimetry community in 
October.
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