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PRl LD a8 DigitalScience@Empa ®Empa
Intranet Plattform

RESEARCH DATA MANAGEMENT

Support

On Intranet main page

DigitalScience@Empa
RESEARCH INFOS
Welcome to this platform where you can find out about digitalization @ Empa. Thg

Ed oo s lsk of Research Galls platform lives from your active contributions, so visit our Wiki and Forum in t
community section and leave comments. For questions or input please cong
anusch.bachofner@empa.ch (Scientific IT).

Build up of
Scientific IT

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

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

Anusch Bachofner

Phone: +41 58 765 4613
anusch.bachofner@empa.ch

| design and develop
experiences that make
peoples lives simple-

Where can |
find
Information
& support

Data Science

Dr. Matthias Résslein

Phone: +41 58 765 7784
matthias.roesslein@empa.ch

Open Science Events & Training Community

https://www.empa.ch/group/s909/overview



https://www.empa.ch/group/s909/overview

RDM Services & Infrastructure @ Empa Q@ Empa

Materials Science and Technology

EN DE FR CONTACT INTRANET LOCOUT ‘ Empa

Materials Science and Technology
CORPORATE TRAINING & STAFF
MANAGEMENT SERVICES EDUCATION MATTERS v

Empa > Intranet

DigitalScience@Empa

Find here a list of Research Calls

RESEARCH INFOS
I-l‘

Find here a list of Research Awards
Overnight accommodation for pigitalScience@Empa - find here:
employees in Dubendorf, frools and Platforms, Data Science, Modeling &
St.Gallen and Thun Fimulation, Open Science, Events & Trainings,

Coronayirus: Latest Information  |Here you will find all details for the different locations. fommuntty

Data Science

Technology-transfer @ Empa

O Handling of software licenses
O Open Source
0 Commercial
O Academic ...
O Consult with Empa's TT Office
tt@empa.ch

https://www.empa.ch/group/s607/software-lizenzen

Open Science Events & Training ‘Community

Scientific IT @ Empa
O  Support for RDM
0  SNF Data Management Plan template
0  RDM guides, Best practice guide

O Open Access @ Empa

O Policy
O  Publication fund
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RDM Services & Infrastructure @ Empa

Empa

Materials Science and Technology

DigitalScience@Empa Open Science

| dongn and develop.
L
st

Events & Training

Research Data Management

Open science is about the way research, jon and i ion are carried out, dissemi deployed and transformed by digital

tools, networks and media. It relies on the combined effects of technological development and cultural change towards collaboration
and openness throughout the spectrum of scientific activities. Open science makes scientific processes more efficient, transparent and
effective by offering new tools for scientific collaboration, experiments and analysis and by making scientific knowledge as openly
findable, accessible, interoperable and reusable (FAIR) as possible (Swissuniversities, Swiss National Open Science Strategy)

Open Access

Creative Commons Licenses

The Scientific IT and the Research Data Management Team at Empa offers
support in various topics:

Research Data Management (RDM)

We are currently introducing the RDM system openBIS at Empa, which is an Electronic Lab
Notebook and Laboratory Information system developed by ETH. OpenBIS helps you organize your
data and meet the requirements of funding agencies with regard to the FAIR principles (data is
Findable, Accessible, Interoperable and Reusable, more explanation).

Empa internal link to more information about openBIS @ Empa - link

Data Management Plan (DMP) & How to submit RDM & CSCS costs

Funding agencies require a Data Management Plan. We offer you support with your data
management plan by providing you with a template for the SNF DMP. This template is a Word

Anusch Bachofner

Phone: +41 58 765 4613
anusch.bachofner@empa.ch

Text

snippets
available

SNF Data Management Plan Template
/ USections analog to the SNF DMP

document that contains specific answer options for the SNSF questions, distinguishing between
working with or without openBIS and with regard to sensitive data. Click here to see: Template for
DMP

SNF allows 10'000 CHF funding for data management (RDM) as data preparation, archiving and
publishing on FAIR data repositories (e.g. Zenodo). Please remember to apply for the 10'000 RDM
costs (it can be more, if you explain why). It is now necessary to give SNF some explanations how
the RDM costs are composed. View this template as information and tranfer it into the SNF propsal
(change it where necessary!): Template for RDM costs

Infos about Empa guidlines for SNF application and how to put in RDM costs - link (only Empa
internal)

Link to FOKO (link) and to the leaflet for submission

Sheet for CSCS costs at Empa, use it to calculate your costs and fill them in - Template for CSCS
costs

Dr. Matthias Rosslein

Phone: +41 58 765 7784
matthias.roesslein@empa.ch

Helpline:

RDM@empa.ch

QO Different categories for

USensitiv data

UUsing the data management

system openBIS

UWithout using openBIS
ODescription of backup system at Empa
ORecommendation of FAIR repository




RDM Services & Infrastructure @ Empa @Empa

Materials Science and Technology

DigitalScience@Empa Collaboration platform — Code versioning
GitLab @Empa

High performance computing (HPC)

Provision of researchers with technical support regarding
HPC-related common problems and long-term projects. O

HPC Expert

Phone: +41 58 765 6195

Timeline of openBIS introduction@Empa sl

ppar— Start of project openBIS@Empa

Collaboration between Scientific IT, ICT & ETH
| *  Setup of personnel resources

Data Management System @ Empa Decision
April 202

. . *  Setup of infrastructure at Empa & ETH
on introduction

X BIS of openBIS by
open the Directorate

Introduction @ Empa as the Electronic Laboratory
Notebook (ELN) and Inventory Management System
Start of Migration

OpenBIS enables easy connection
) . L. Firstthe 7 pilot labs at
v Zenodo — data repository according FAIR principles empa will be migrated to

End of project

Geoal is to onboard all /

labs at Empa in need L=l @ B

of a Data
Management System > benefit from
managing data

through openBIS N

v Jupyter Hubs — for programming in Python, R etc. epenslS runming atETH
v Longterm Archiving — of research data at ETH

* Onboarding of more labs to openBIS

A
v
https://www.empa.ch/group/s909/projects
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Landscape - Challenges — Solution S Empe

Is Science and Technology

=|= ® data loss reliability
== missing features reproducability
paper notebook
éﬁ unified solution
need of i
(Q) collaboration and . o
ate” R interoperability
tition visibility -
,_,7 compe accessability
,/ documentability Data Management
’i e ~ ) publication of data System foé;gpa
| S i S data management plan Spemn
F———\ n
regulations traceatt))]ll_':y
reusability
ﬂ_{ﬂ ® handling of data archiving
More d / storage cost
ore data
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openBIS - What is it? @Empa

Materials Science and Technology
Description of
» Experiments
e Measurements
e Processes
» Data analysis
Data
Management
0O Inventory )
Management

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

O
o)

Electronic Lab
Notebook

Inventory of
« Samples
Materials
Reagents
SOPs
Equipment

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

3%
openBlIS
‘ Inventory of

Protocols/SOP’s

@ Empa

Materials Science and Technology

Experiment description in
electronic lab notebook

Research Data

Integration with o : o mm® :
YT
T N’

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? Q@ Empa

Materials Science and Technology

Methods & Materials recorded in

Itnl electronic lab notebook
a]

L Experimental data ”“
Data immutability imported into inventory )

Big Data Link Data COIIeCtiQn & Barcode reader
— documentation

00 H 1

360 29

5 ”2

4

DMP
Zenodo
- Data sharing Data Ethics, legal & -
Integration with FAIR Data & reuse Management BESTARIES a - :
Repositories PIa n & Audit trail

User rights management
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
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V4

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

Y 4 tence and Technology
| oﬁenBI QS > ELN/LIMS system

Electronic Lab Notebook & Laboratory Information Management System

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

PO — . ®

= . X
A S— cnssn o hub
| e | | N -~ Jupyter
i ) el | L —
L1 —_—

[ ]
@ .
L Data store o ¢sAlDA
: O ‘ MATLAB -

BoxSize:  4x4

; API's Integration with FAIR
- ot Data Repositories

Samples’ storage

manager /

ol 29145

Barcode reader

3

\ Archiving

Data Data Data Publish End of
Collection NEER Processing N Analysis Results project

2

Active State of Research

Sharing Results
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openBIS - How does it help? @ Empa

Materials Science and Technology

A common scenario

The “data spread Having everything connected in 1 place

Step2
" -
J
. o

ol Raw data Processed Restlts Analysis Experimental
data notebooks description/notes
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openBIS - Hierarchy graph

9 W Lab Notebook

© & Others

+News | GEdt = OUpload | More...v

© m Default
© W Default Lab Notebook ~ General info
© i Groupa Anusch bachofner At Empa.ch

© & Groupb Michele.griffa At Empa.ch Name:
© % Project 1 ‘Shrinkage measurement 1

© B Creep measurements I Parents I
O Massk

Shrinkage Measurement: Shrinkage measurement 1

@ Empa

Materials Science and Technology

O Mixdesigns 1404 Rows perpage: 10~ | COLUMNS | | FILTERS | EXPORTS
© B Samples 100/0 OPC/CSA 0 e n
b 0g1a Gauge short
O m ot Last Measurement o shrinkage sop
© B 08142 Code Name . reference § nameof  Type
N calibration aceuracy (in mm) c dimensionality D
© B o143 ength (in mm) staft
© B 08144 e
© B oms N0 - it
OB sons A data management system
©F Shrinkage measurements
T SAMPLE_1 08141 New Sample t
OB Stinkago measuement2 connecting
N Ditast250mm  2010-08.07 Shrinkage
© W Shrinkage measurement 7 SHRINKAGE_EQUIPMENT_LENGTH? 0001 250 o .
= - LOG 135-34.005  00:00:00 +0200 E tLength
R - lab inventory, research
© ® Others (disabled) siAze2n,
5% o SHRINKAGE_PROTOCOL 1 s Linear shrinkage 4008 Shinkage Protocol
>% oo — data & lab notebook
5 / Uiiiies STAFF 8 okajs on ensteistungen
Toropovs
© About
Children
v
10+ COLUMNS FLTERS EXPORTS
o m BRAY DATA - demo Toft Rows per page:
samplesageatthe  Shrinkage Shrinkage
Shrinkage .
Code Name Identifier measurementtime  side A (in side B (in Notes
type
point (days) microns) microns)
oparo
AND ~ Filter
§ , Shinkage  IGROUPB_MICHELE GRIFFA_AT_EMPACH
SHRINKAGE_MEASUREMENT.3 - sasurement 3 /PROJECT_1/SHRINKAGE_MEASUREMENT_3 3 1640 1460
@V Equipment Log Nr:Eirich R 08 W Spez ®VvO Admixture:No.W.A. 130 ®©VO Aggregates:Betriebssand 1-2 ®©VvO Aggregates:Betriebssand 0-1 Cemenf\i.work TECNOCEM ®VvO Water:Tap water

| —

®©VO Equipment Mixers:Eirich R 08 W Spez

\

/

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

©VO Mix Design:100/0 OPC/CSA

]

l

®OVO New Sample:0814-1

®VO shrinkage Equipment Length:Ditast 250 mm LOG 135-34.00 ®vO Shrinkage Protocol:SIA 262/1, Appendix F ®VO Dienstleistungen Staff:Nikolajs Toropovs

N ——

©VO shri i 1

|

®VO Shrinkage Measurement:Shrinkage measurement 3 |




S - @ Empa
openBIS benefits

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

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

s Without proper data
management you risk
loosing funding money

Challenges at Empa

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

No archiving solution easy
accessible & reliable

No repository available



@ Empa

Data Science with openBIS

X/
o®

> Jupyter notebooks combine code,
documentation & outputs like plots, images,
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)

: JU pyter Welcome R - demo (unsaved changes) ﬂ L @

nsert Cell Kemel Widgets Help |R O

+ = @ B 4+ ¥ W B C | Markdown v | & CellToolbar

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

[3]: |paz(bg = "gzay")

pie(rep(l,24), col = rainbow(24), radius = 0.9) +
title(main = "R
title(xlab = "

cex.lab

{Use this as a test of monitor insariy)

[3]: numeries(0)



Library for the Research Institutes within
the HHD omain: Ewag Empa, PSI & WSL

Golden way Green way

Scientific IT
RDM@empa.ch

=TI DATA MANAGEMENT PLAN
(DMP)

(]

Solutions @ Empa for
RDM & Open Science

\|/
g;g:éregs éOPEN SCIENC7!4\
/|\

J‘B REPRODUCIBLE

= STORING
A RELIABLE | BACK UP

== ‘\ SECURING

- COLLECTING
(( g ORGANIZING
= DOCUMENTING

9 data

9 opents éPEN DATA i

% Repository

prmaple

[ ARCHIVING
L—J| SHARING

Repository Zenodo
Reproducible Data Analysis

(’\
(éD REUSABLE
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OPEN ACCESS,(SNW> . . . @ Empa
s 7 /t\%OPEN | DATA DlgltaISaence@ Empa Materilsscience sn Technology
yala Ngea:
Funding T RESEARCH;A\Tﬁ‘ ;'\QANAGEMENT9 p‘F’AI‘: Intranet Plattform nttps.//www.empa.ch/group/s909/overview
Ny
Support Videos
Scientific IT@Empa et e SN
RDM@empa.ch _c

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

2 YouTube

Anusch Bachofner

Matthias Rosslein

R e

tp://youtu.be/t rEXpfC
https://youtu.be/tFWd2M20XwQ

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