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On Intranet main page

RESEARCH INFOS

Intranet & Internet

Scientifc IT @Empa

@ Empa

Materials Science and Technology

Research Data management

& openBIS

Learn about the data management system at

Empa: Getting Started, How-to and Use Cases

Find here a list of Research Calls

Find here a list of Research Awards
DigitalScience@Empa - find here:

Tools and Platforms, Data Science, Modeling &
Simulation, Open Science, Events & Trainings,
Community

Where can |
find
Information
& support

Empa Scientific IT
COICTD)

Scientific IT's goal is to support Empa’s research activities with modern computational tools, data

engineering expertise, and trainings.

© Compute

We help you with the right compute infrastructure for

your research IT needs.

\E\ Research Data Management

We provide good data management practices and

provide support in data organization.

\E\ Training

Join our regular RDM and openBIS training
sessions to enhance your data management

skills and learn best practices

Open Access

Understand open access publishing strategies,
Empa’s OA policy, and learn how to access

funding for publication fees.

Data Management Plan

Leam about DMP requirements for funding
agencies, access templates. and get support for

SNF and other funding applications.

Benefits and Guidelines

Discover the benefits of effective data
management and access comprehensive
quidelines for organizing and preserving your

research data.

Open Data Licenses

Navigate copyright and licensing for your data
and software, including Creative Commons

licenses and Empa software distribution.

Data Science

We promote the use of advanced data analytics and Al

to get the most out of your data.

Software Engineering

We promote gaod software development practices,
offer support in code optimization, management, and

deployment.
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Landscape - Challenges — Solution -

® data loss reliability
missing features ’ reproducability
éi unified solution
need of
(Q) collaboration and interoperability
€ 9 e competition visibility accessability

documentability Data Management
mm ~ ) publication of data System foé;gpa
1 S | $L data management plan open
=— o
regulations traceability
. reusability
handling of data archiving

storage cost
More data
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openBIS - What is it? @Empa

Description of
» Experiments
D * Measurements
D i * Processes
* Data analysis
Electronic Lab
Notebook

Data

Management
0O Inventory ) 0O g
Management ® °
\;:fia

A data management system — Connecting lab inventory, research data & lab notebook in 1 tool

Materials Science and Technalagy

Inventory of
* Samples
Materials
Reagents
SOPs :
Equipment

Storage of research data
connected to the
experiments described
in the electronic lab
notebook
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“openBIS - What is it?

3<% '
openBIS 3 <
‘ Inventory of

Protocols/SOP’s

@ Empa

Materials Science and Technalagy

Experiment description in
electronic lab notebook

Research Data

Integration with L : o am® :
Data Repositories ‘ .~ Jupyterhub >
T Y’

MATLAB °
Integration with
analysis tools

Archiving

A data management system — Covering most of the data life cycle in 1 tool
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“openBIS - What is it?
I_‘Jr—u‘é electronic lab notebook

BERE Experimental data “H
imported into inventory )

@ Empa

Materials Science and Technalagy

0o “ 291.

360 a5

L

Data collection & Barcode reader
documentation

Data immutability

DMP
- Data sharing Data Ethics, legal & : =
Integration with FAIR Data & reuse Mana geme gl security issues / - 2
Repositories P | an & Audit trail

Link to DMP support with template

% Data storage

&
Import/Export preservation

Use the text
snippets for

openBIS in the DMP
Back-up & Archiving temp late

A data management system - Solving DMPIlan requirements of funding agencies with 1 tool


https://www.empa.ch/web/s909/support1
https://www.empa.ch/web/s909/support1

> Open source software developed by ETH since 2007 @®Empa

openBIS > ELN/LIMS system

Electronic Lab Notebook & Laboratory Information Management System

For managing research data from “bench” to publication in a central storage

PO . ®

't. tl o e ’ ~Jupyterhub
't-‘ —r— . -
PR o

I 0 -
e Bpdag ket pR Data store R;;ionships OOAI I DA
: i ‘ MATLAB

BoxName: 14

. : API's Integration with FAIR
e — Data Repositories

Samples' storage
manager

Barcode reader

‘ “ Data Data Data Publish End of
Collection Processing Analysis Results project

Active State of Research Sharing Results \ Archiving
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openBIS

Materials Science and Technology
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openBIS - How does it help? @ Empa

Materials Science and Technalagy

A common scenario

The “data spread Having everything connected in 1 place

S— Raw data Analysis Experimental
notebooks description/notes
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Shrinkage Measurement: Shrinkage measurement 1
2 W Lab Notebook
© = Others +MNew- GEd @Upload  More.. -
© M Default

© W Defavit Lab Notsbaok ~ General info
© M Groupa Anusch.bachofner At Empa.ch

© & Groupb Michele.griffa Al Emga.ch Nanme:

Shrinkaga maasurement 1

@ Empa

Materials Science and Technalagy

& = Propct 1
© B Creep measurements I Parents I
© W Mass
O Mix designs 140f 4 Rows por paga: 10 = COLUMNS  FILTERS  EXPORTS
@ B Samples 10010 OPGICSA 0 en
® Ga Short —
o m it . . tom N shankogs > =
OB 6142 = _— calibration accuracy (in mm) dimensionality ] Tyee
© N 0B143 length (in mm) staft
© R 08144
OB OBl4-5 M}D o
o mes A data management system
o _ connecting
OB Stinago measuament? e EQUPMENT LENGTHI wieasor L oa 250 e 3
OB oo - it lab inventory, research
i data & lab notebook
Staff
9 About —
na o 10+ | (oo | [Farens] e
. Sample's age at the Shrinkoge Shrinksge
Code Name Identifier e measurement time side A (in side B (in Notes
iy ean e
AND + Filter
SHRKAGE NEASUREMENT 3 S s a0 8o

®vQ Aggregales:Betriebssand 1-2

\

@©v & Mix Design: 100/0 OPCICSA

l

@O Admixture:No.W.A. 130

\.

@O Equipment Log Nr:Eirich R 08 W Spez

l

@~ Equipment Mixers:Eirich R 08 W Spez

/

@vO Aggregates:Betriebssand 0-1 Cement\ji.work TECNOCEM @vO Water:Tap water

@V Solid Samples:Prisms 120x120x360 mm3 Our Lab Meas Sop Type:SOP for creep/shrinkage measurement

.——/ l

@V O New Sample:0814-1

®vE Dienstleistungen Staff:Nikolajs Toropovs

® v Shrinkage Equipment Length:Ditast 250 mm LOG 135-34 0(& @V Shrinkage Protocol:SIA 262/1, Appendix F

\. _—

®v O Shrinkage Measurement:Shrinkage measurement 1

!

®v O Shrinkage Measurement:Shrinkage measurement 3




X - @ Empa
openBIS benefits

Prevention of loss of research data & knowhow
via structured documentation & storage

6 Easy & automatic data archiving over a
| long period

Easy & fast connection to
repository Zenodo

Without openBIS you
need to solve these
challenges on your own

% Without proper data
management you risk
loosing funding money

Challenges at Empa

Data loss due to change of
personnel & no proper
documentation of data

2. No archiving solution easy
accessible & reliable

No repository available




Data Science with openBIS

@ Empa

Materials Science and Technology

< Jupyter notebooks combing code, . S JUPYIE! WekomeR = fenrrmamsiems R@
documentatlon & outputs Ilke plots, |mages, File Edit View nsert Cell Kemel Widgets Help IR ©

videos etc.

< Useful for interactive/exploratory data analysis
and reproducability

< Easy sharing of code with documentation and
results

» Like a modern lab notebook for reproducible
coding

openBIS comes with Jupyter
Hubs for data analysis via
Jupyter Notebooks that
support R, Python, Octave

openBIS
API available for
Matlab and
Python (Pybis)

+ = @ B 4+ | ¥ N B C Markdown

A little color wheel.

This code just plots equally spaced hues in a pie chart. If you have a cheap SVGA monitor (like me) you will probably find that
numerically equispaced does not mean visually equispaced. On my display at home, these colors tend to cluster at the RGB
primaries. On the other hand on the SGI Indy at work the effect is near perfect

~| | @ | CellToolbar

[3]: par(bg = "gray")
pie{rep(1,24), col = rainbow(24), radius = 0.9) +
title(main = "A Sample C font.main = 3) +
title(zxlab = "(Use this a rity) "
cex.lab = 0.8, font.lab = 3)

{Use this as a test of monitor lineardy)

[3]: numeric(d)



OA POLICY OF EMPA

@,

Lib4rI M/
Golden way Green way

Library for the Research Institutes within
the E[HD omain: Ewag Empa, PSI & WSL

Scientific IT

|

= DATA MANAGEMENT PLAN

=| (DmP)

scientificit@empa.ch

Solutions @ Empa for
RDM & Open Science

openBIS

OPEN SCIENC A

Fundmg
agenaes

J—E REPRODUCIBLE
A RELIABLE Ak Up
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- COLLECTING
(( g ORGANIZING
= DOCUMENTING

™ 1| ARCHIVING
' SHARING

Repository Zenodo
Reproducible Data Analysis
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https://scientificit.empa.ch/

mpa

Materials Science and Technology

OUR MissioN AREAS OF EXPERTISE

We e at the nterface between research and IT We want 10
1 face b hand RESEARCH
support Empa's research to ‘he a.t ?hp forefront of materials DATA
science by driving Empa's digital transformation and
modernising it data management stnicture, MANAGEMENT
OUR SERVICES
SOFTWARE
- Trainings for Python, cpenIs, Research Data Management ENGINEERING
* Office hours, Support and ICT interaction
+ Coection 1o sxpert geoLips In the ETH domain and
Swiss sclentific institutions (e.g. SDSC, CSCS, efc) D
ATA
HOW TO CONTACT US S
CIENCE
Iand through the a
kyZhelp. For more information on our activities and services
please check hitps://scientificit empa.ch HIGH
PERFORMANCE
COMPUTING

Scan here for our website
Login with Empa credentials

AcTiviTy

CIENTIFIC

SAMPLE QUESTIONS

Good data and
processing practices, promote Open
Research Data (ORD).
‘Organisation, transfer, retrieval,
handling of sensitive data.

esist with development and
deployment of acquired software.
Promation of guod software
developement practises (docs, git,
cade optimization).

Taols and methods for materials
science research, data driven
modeling, collaboration to SDSC.

Promote usage of national
SUPErEOMpAting Fesources.
Parting and optimizing software.

Twould like to have a workflow add-on fer
epentIs, so it Is easier to create all the
entries with the correct parent-child
connections. Can we design something?

I virote a seript in python and would like
0 make it available for my cowarkers to
use after | leave, Can you show me how?

sienlficit@empach
| would like to try eut machine learning
‘on my datasets, but | am not sure if itis
too complicated, or how to tackle that.
Canyou help me here? |

1'm running an algorithm an my machine,
‘but it abwiays takes so much time. Is there.
amything you can do about that?

@ Empa

Materials Science and Technology

Videos

From Open Data to Open Knowledge

SIB - Swiss Institute of Bicinformatics * 507 views * 11 months ago

Discover SIEa vision on Open Dto, one of the many facets of Open Science ~ the movement to make
‘scientific research and its ible to the sociy. g licansas of datab...

2 YouTube

My work!!!
| logt monthe of work!!!

https://youtu.be/t rEXpfCTrg
https://youtu.be/tFWd2M20XwQ
https://youtu.be/6kHGbbdFuDE
https://youtu.be/LCZijZP9160
https://youtu.be/NdkIWkRi-ZQ



https://scientificit.empa.ch/
https://youtu.be/t_rEXpfCTrg
https://youtu.be/tFWd2M2OXwQ
https://youtu.be/6kHGbbdFuDE
https://youtu.be/LCZijZP916o
https://youtu.be/NdkIWkRi-ZQ
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