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Background

NMR Research Unit

Molecular spectroscopy and materials research

Faculty of Science
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What is good data?
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The problem: insufficient details

Mindset

1 What was the last time you read an article with a description of an
experiment and found it difficult to replicate because it was not well
described?

2 Try to avoid that

The basic principle

1 Record everything

2 What, why, when, by whom, what were the conditions

3 It is better to have too much than too little

4 Store it in a findable way already during the production

Petr Štěpánek Towards reproducible data management 16 June 2021 4 / 11



What data do we have?

Type of data we produce:

1 Instrumental measurements
e.g., ordered sets of values [f , t, V , I, ...]
Experiment description
Experiment settings (parameters)

2 Results of the theoretical modelling

Case study: Measurement of spectroscopic effects using a
custom-built instrument
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What data do we collect?

Main challenge: a custom-built instrument with many variables
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Handling the data: Experimental settings

Description of the experimental parameters
Digital (can be automatized)

Magnetic fields and its shape
Detection frequencies
Laser intensity
Laser temperature
...

Analog (depend on user)
Concentrations
Flow rates
Solvents
Physical properties (tubing diameters)
Optical setup
Instrument models
...
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General considerations

Data stored in a permanent hierarchy /measurements/YYYMMDD/
Each directory contains

1 A text file (.odt) with the experiment description
What and why is being measured
Hypotheses tested
Methodology
Description of the experimental parameters

2 Actual data measurement file(s). Each file contains
What and why is being measured
A header with description of the experimental parameters
Actual data ([f ,t, V , ...] in binary format)

⇒ Redundancy in parameters description

3 Processed data (.ods)

Check of data completeness

Additional documentation: Photography
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Handling the data: Instrumental measurements

Data stored in a file structure (TDMS)

Proprietary format (National Instruments); plugings available (Excel,
MATLAB, Python, ...)
Mainly optimized for recording of continuous data, but customizable
Each channel automatically has a property field
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Handling the data: Lifetime of the data

Production of data
Record data itself
Describe the data and parameters (in the file and externally)
Backups

Publication
(Format conversion + validity check)
Complete metadata (authors, keywords, what kind of data)

Record metadata (15 minutes in QVAIN)

Cite in the article
Deposit (in repository) (15 minutes, depending on the level of data
reorganization)
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Take-home suggestions

Try imagining what would someone need to replicate your experiment

Try to set up your experiment assuming no prior knowledge

Show your results to someone not familiar with your project
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