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Challenges in Scientific Data Management

e Standardization of file storage
o Data formats

Metadata

Linking of raw data, processed data, analysis results, documentation, software

@ Retrievability and searchability
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File formats, file names and folders

@ Filename and folder structure conventions

Example:
/Photos/Holidays/Europe/2019/imgl. jpg or
/Photos/2019/Holidays/Europe/imgl. jpg 7

@ No central file storage

@ Vendor-lock-in / Proprietary file formats / Missing APls (application
programming interfaces)

@ Undocumented file formats
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Metadata

Many file formats don’t provide metadata storage.

Popular workarounds:

@ Store metadata in filename:
datafile_networksimulation_20190207_a120_b17_CRPGM_debug.dat

o Non-standardized text file formats

— How to search metadata?

“Find all data files which were recorded by Person X."
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“Missing Link"

@ | have the plot plot_network.pdf, where is the plotting script and the raw
data?

o | have the data file
datafile_networksimulation_20190207_a120_b17_CRPGM_debug.dat,

but haven't | plotted the data before?
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Important Requirements

@ Search functionality
@ Ability to store every data format, at any file size

@ Possibility to store, link and retrieve raw data, processed data, analysis results
and documentation

@ Support all kinds of data analysis software, from simple scripts to high-level
software

@ Minimally invasive workflow

@ Scientific environments change often: Need for flexible data model
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Research Data Management during Data Analysis
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CaosDB Overview

Data Acquisition:
Use your desired workflow!
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CaosDB Overview
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an open scientific database

OpenSource! https://gitlab.gwdg.de/bmp-caosdb
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State and Future of the Project

CaosDB is a scientific project at the Research Group Biomedical Physics
o It is developed since 9 years and running stable since ~2016

@ CaosDB has been released as OpenSource software in 2018

CaosDB is currently tested in several other workgroups in and outside of
Gottingen

Since May 2019: Commercial support and development by IndiScale GmbH
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Demo: Tracing a publication back to its data

— Query: FIND Publication with author with firstname = Henrik
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Demo: Tracing a publication back to its data

— Query: FIND Publication with author with firstname = Henrik

<> C @ © & hitps://localhost:10443/Entity/2P=0L1 - O LN @De9 =

CaosDB Entities ~ File System  Query  Edit Mode admin L~
‘Query: FIND Publication with auther with firstName=Henrik Results: 1
Ecr;:«bﬁcuiﬁc;m on the simultaneous unpinning of spirals

@ pdf ® paperpdi
® pdf @ supplements.pdf

© SimulationAnalysisResult o 347480 | 347504 347512 347523 347535 | 3

@ author @ Henrik tom Wérden

Comments add new comment

See data policy statement here
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Demo: Tracing a publication back to its data

<> C @ 6]

s://localhost:10443/En

r yinoew
; GaosDB  Entities ~  File System  Query  Edit Mode admin
@ SimulationAnalysisResult Eﬁﬁ
description: These are the results of several simulations with a single pinned spiral where the period of such spirals IS Invesugaled.

Both the dependency of the period on the radius and the transients until a stable period is reached when starting from a constructed
initial condition are analysed

@ ResultPlot @ <« | periodssvg = periods numericalsvg = perig »

ResultPlot =)
description: This plot shows how the rotation period of a

pinned spiral increases with the radius of the
heterogeneity for some set of parameters

path: SimulationData/SpiralSimulation/Period
12018-06-26/periods svg

5i22:23429

checksum: 24ECASBCBAB41D331B4561295EFA3916CE

radins fau]

Comments add new comment
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Demo: Tracing a publication back to its data

&« C @ @ & https:/flocalhost:10443/Entity/347488 A+ d yimnme v =

; CaosDB Entities ~ File System  Query  Edit Mode admin £+

@ SpiralSimulation m
Geserpiion: This simulation is an example for the Kind of spiral simulations that were run to produce the results. The scrip! that needs to
be run to produce the results is calculate_periods.py of the referenced repository.

© BarkleyModel @

® Ssoftware ® 347337

® ConfigFile @ configyam!

© SpatialDiscretization ® 204244

@ Software @ 347340

Comments add new comment

See data policy statement here
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Demo: Tracing a publication back to its data

<« c o © & https://localhost:10443/Entity/347487 -0 LoD e 9w =

CaosDB Entities ~ File System  Query  Edit Mode admin &~
G BarkleyModel
9 a 08
@ b 0.09
@ epsilon 0.02
@ Publication ® 204252
Comments add new comment

See data policy statement here
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More Information

= Caosdb

an open scientific database

@ OpenSource Project: https://gitlab.com/caosdb
o Paper in Data https://doi.org/10.3390/data4020083

@ Demo Instance (hosted by IndiScale) https://demo.indiscale.com (Beta test!)

Thank You!
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