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ELN — electronic laboratory notebook(s)

What is ELN?

Itis a tool that helps to streamline laboratory workflows and make data more
accessible and organized.

Digital platform that enables scientists and researchers to record, store, and manage
their laboratory experiments, observations, and data electronically

Replaces traditional paper-basedlab. notebook
Features & advantages:

v’ Electronic templates for experiment entries

v Ability to attach digital files (images, graphs, datasets)

v’ Tools for collaboration and sharing data with other researchers

v Advanced search functions (helps finding specific data or experiments quickly
v' Security and backup to protectagainst data loss or unauthorized access
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ELN — electronic laboratory notebook(s)

What i1s NOT ELN?

ELN is not instrument (machine)
log book — It Is separate tool
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ELN — electronic laboratory notebook(s)

* OpenBIS
« Kadi4Mat
* NOMAD (Oasis)

INSTITUTE FOR NANOMATERIALS,
ADVANCED TECHNOLOGIES
AND INNOVATION TUL



ELN — electronic laboratory notebook(s)

OpenBIS

® Developed at ETH Zirich (originally for biologists)

® Secured financing and further support

® Pretty complex system which contains (almost) every necessary function
e JupyterLab integration — useful for Python/R calculations

e https://openbis.ch/
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ELN — electronic laboratory notebook(s)
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ELN — electronic laboratory notebook(s)

OpenBIS

Browse - New - Import = Utilities -

"N Project Registration #

Code

DEFAULT
DEFAULT_PROJECT
ORDERS
PRODUCTS
PROTOCOLS
PUBLIC_REPOSITORIES
REQUESTS
STORAGES
SUPPLIERS
TEMPLATES

Space

DEFAULT
DEFAULT_LAB_NOTEB..
STOCK_ORDERS
STOCK_CATALOG
METHODS
PUBLICATIONS
STOCK_CATALOGC
ELN_SETTINGS
STOCK_CATALOGC
ELN_SETTINGS
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Project Browser *

Description

Default Project
Orders

Products

Protocols

Public Repositories
Requests

Storages

Suppliers
Templates

Registrator

System User
System User
System User
System User
System User
System User
System User
System User
System User
System User

Browse -~ New ~ Import ~ Utilities -

“ Project Registration ™| Project Browser *

Collection Registration *

Object Registration %

Object Type: ENTRY w
Code: * ENTRY1
Collection
Project: Choose project... v
Space:* Choose Space... v
Parents List of Object (codes or identifiers) separated by commas (",") or one Object per line.
@
Add Parent |
Tags: List of tag names separated by commas (",") or one tag name per line. If a tag does not
exist, it will be created.
()
Add Tag... |
General info
Name: (7]
Show in project ] @
overview:
Document: @
Add attachment..
Clear | Save Save + Upload Data Set




ELN — electronic laboratory notebook(s)

Kadi4Mat

® Developed at Institute for Applied Materials in Karlsruhe, Germany

® Youngest member of the team — still in early development

® Simply extensible, very easy to use

® Missing some important advanced features or functions

® Integrated with CIDS through KadiAl — framework for statistics and ML

e https://kadi.iam-cms.kit.edu/
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ELN — electronic laboratory notebook(s)

Kadi4Mat
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Home About Instances Citing Ecosystem Contact

Kadi4Mat is the Karlsruhe Data Infrastructure for Materials
Science, an open source software for managing research data.

The goal of this project is to combine the ability to manage and exchange data, the
repository, with the possibility to analyze, visualize and transform said data, the
electronic lab notebook (ELN).

& Demo instance AR Documentation

About

Kadi4Mat supports a close cooperation between experimenters, theorists and simulators, especially in
materials science, to enable the acquisition of new knowledge and the development of novel materials.

This is made possible by employing a modular and generic architecture, which allows to cover the specific
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ELN — electronic laboratory notebook(s)

Kadi”*-‘—'» Collections Templates Users Groups Workflows

Kadi4Mat R

Metadata

Title*

Identifier” Type

V4 Enter or search for a record type 2

Description

(4]
Q

HB I S X X o Nx = IE - B @ B ©

License

Search for a license *

Visibility

Private *
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ELN — electronic laboratory notebook(s)

NOMAD (Oasis)

® Quickly developed lately but still grant funded

® Focused on material science

® Either central hosted or own instance (Oasis) possible

e JupyterLab integration — useful for Python/R calculations

e https://nomad-lab.eu/
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NOMAD (Oasis)
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NOVEL MATERIALS DISCOVERY

FAIR-DleV. FAIRmat NOMAD Laboratory (] NOMAD CoE
O .' . About ¥  Services ¥  Tutorials Events Videos

our
:d‘ appN now!

NOMAD Laboratory

enables FAIR sharing and use of materials science data

Jun 2, 2021

Publish

@ publish your data with our without
embargo, get a DO, and share data

with others.

@ we support input and output files of
most electronic-structure codes.

@ Watch our video tutorial on how to
upload and publish data.

NOMAD Data Center at HU Berlin: Open Positions!

Explore

@ Search for materials (Encyclopedia)

or calculations (Repository).

@ All raw and processed data can be
downloaded and used under the CC
BY 4.0.

@ watch our video tutorials on how to
use the Encyclopedia and Repositary.

MATERIALS CALCULATIONS

Analyze

L] Analyze data with Jupyter notebooks
directly on NOMAD servers (Artificial
Intelligence (Al) Toolkit).

@ Access all data programmatically via
NOMAD APl or OPTIMADE API.

@ Watch our video tutorial on how to
use the NOMAD API.

Al TOOLKIT TUTORIALS

There is a new version of NOMAD (1.1) that we currently provide as a beta version. This installation contains most of NOMAD's

data and you can already use it to upload and publish more data. Eventually all data will be migrated to this version. It will become

Career




ELN — electronic laboratory notebook(s)

BUSH v EXPLORE v ANALYZE v ABOUT v

NOMAD (Oasis)

Your uploads / Upload

OVERVIEW FILES

My first upload on NOMAD SAVE
upload id: JEOSKOR-S7yE73vYBVDp2Q B

T @ prepsresnpions e i

To prepare your data, simply use zip or tar to create a single file that contains all your files as they are. These .zip/.tar files can contain subdirectories
and additional files. NOMAD will search through allfiles and identify the relevant files automatically. Each uploaded file can be up to 32GB in size, you
can have up to 10 unpublished uploads simultaneously. Your uploaded data is not published right away. Find more details about uploading data in
our documentation or visit our FAQs. The following cades are supported: Atomistic codes: ABACUS, ABINIT, AMS, ASAP, Amber, BigDFT, CASTER,
CHARMM, CP2K, CPMD, CRYSTAL, DFTB+, DL_POLY, DMal3, Elk, FH ns, FLEUR, FPLO, GAMESS, MACS, GROMOS, GULP, Gavs
LAMMPS, MOPAC, Molcas, NAMD, NWChem, ONETEP, ORCA, Octopus, OpenMX, Psik, Qball, Qbox, QuantumATK, QuantumESPRESSO, SIESTA,

ILE, Tinker, VASP, WIEN2k, YAMBO, exciting, libAtoms, w2dynamics, Workflow managers: AFLOW, ASR, A nate, ElaStic, FHI
DBSTER, MOFStructures, Qu: py, Database managers: EELSDE, NeXus, OpenKIM. Click

umEspressPhonon, QuantumEspressoEPW, ph

the code to get more specific information about how to prepare your files.

© CLICK OR DROP FILES

Or, create and edit entries manually.

name PerovskiteSolarCell - Q

== 0:

Welcome lakub Zach

© LocouT £ UNITS
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ELN — electronic laboratory notebook(s)

And now some practical

demonstration
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ELN — electronic laboratory notebook(s)

ELNs comparison

ELN and their features

Own MATECH Honours Maturit Repositor Big data Open University  Fill your tax
ENG/CZE instance group FAIR ¥ . P ) Y ‘g i P Web Ul . Y y
o (yrs) integration linking source login return
needed support principles
OpenBIS YES/NO YES YES YES 10+ Zenodo YES YES YES YES NO
KadidMat YES/NO YES YES YES 1+ Zenodo NO* YES YES NO* NO
NOMAD YES/NO NO NO YES 3+ NOMAD NO YES YES YES NO
*in process
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ELN — electronic laboratory notebook(s)

DATA STEWARD role and counsell @ CXI

What is role/purpose of Data Steward?

» He/she is your bridge between your
researchand world of digitized data

= Can help you with issues that regiure
deeperdata-related knowledge

» Should be able to communicate and
explain data concepts to non-technical
researchers (or people in general)

» Data Steward always knows what are we
trying to achieve — golas, objectives
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OMI (Department of Process Modelling and

Artificial Intelligence) is able to help you with:

1
2
3.
4
)

Data Management Plan
Any Open Science issues
Data FAIRIification
Projectdocumentation

...and of course anything related to ELN

19



ELN — electronic laboratory notebook(s)
Data security at CXI and in DDR project

» Right now there are no general rules at CXI on data security

» Although within DDR projectdata sharing will have strict rules
with explicit exceptions

* No needto upload data if NDA does not approve

» Systematic approach should be set
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ELN — electronic laboratory notebook(s)

FAQs (D

* Howdollogintoan ELN?

« Canlcollectotherdata?
E.g.: datafor audits,machine
tunning/calibration

+ Isitpossibletoaddown
metadatato the measurement
(or any other entry to an ELN)?
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Each ELN has its user management. We
plan to implement university loginin the
chosenELN.

Yes. Everything that you want you can
save in the associated record.

Yes. You are free to write and save
anything through ELN. (It is highly
recommended to add as much [valid]
metadata as possible.)



ELN — electronic laboratory notebook(s)
FAQs @

« What happensif I haven'tgot
any PC connectedto
instrument?

. How can | shareworkonone
samplewith my group?

« Dolhaveto havesome
programmingskillsto use ELN?
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You can use ELN fromany device that is
connected to the internet.

Linking data of a single sample between
researchers is one of the key elementsin
ELN.

No. You just need to learn how to work
with ELN via user interface.
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FAQs

« CanluseELNwith
my smartphone or tablet?

* Isitpossibletodigitize my
previous handwritten notes?

« lwouldliketo setuserinterface
to differentcolours. May I?
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Kadi4Mat for sure, others do not
have responsive Ul.

Yes, it is possible to transform handwritten
text to digital form (but the result may not be
useful)

Well- we cannot promise, but we'll do our
best.
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Thanks for your attention

Jan Kod¢i, Jakub Zach, Vénceslav Chumchal
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