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PSDI About PSDI

Through PSDI researchers will be able to:
» Find and Access to reference quality data

PHYSICAL SCIENCES from commercial and open sources

DATA INFRASTRUCTURE
» Combine datafrom different sources

PhVSicaI sciences Data » Share data, software and models including
Infrastru ctu re experimental and simulation data

» Use Al to explore data

An Integrated Data Infrastructure for the .
Physical Sciences » Learn how to make the results of their

research open and FAIR

PSDI aims to accelerate research in the physical sciences by providing a data
infrastructure that brings together and builds upon the various data systems
researchers currently use.
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Abstract

Despite the increasingly digital nature of society there are some areas of research that
remain firmly rooted in the past; in this case the laboratory notebook, the last
remaining paper component of an experiment. Countless electronic laboratory
notebooks (ELNs) have been created in an attempt to digitise record keeping processes
in the lab, but none of them have become a ‘key player’ in the ELN market, due to the
many adoption barriers that have been identified in previous research and further
explored in the user studies presented here. The main issues identified are the cost of
the current available ELNs, their ease of use (or lack of it) and their accessibility issues
across different devices and operating systems. Evidence suggests that whilst scientists
willingly make use of generic notebooking software, spreadsheets and other general
office and scientific tools to aid their work, current ELNs are lacking in the required
functionality to meet the needs of the researchers. In this paper we present our
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Since at least the 1990s, articles on y have predicted the imminent,
adoption of electronic y (ELNS) by Ithas yet to happen — but
more and more scientists are taking the plunge.

One barrier to uptake i ducts available. EL
helps d and that often has protocol

templates, fon tool for icsi d the ability to manage
thelab inventory. But the ELN market. i ariety; a study ted
in 2016 by the University of UK, identified 72 active (S.Kanzaetal .

Cheminformatics 9, 31; 2017). “Itsjust insane;” says Sian Jones, a petroleum engineer at the
Delft University of Technology in the Netherlands. “It does become very confusing” And
many researchers simply lack the time or motivation to make the move to ELNs.
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LITERATURE REVIEW

Systematic literature review of
different aspects of digital
technologies in the Physical
Sciences

SOFTWARE
INVESTIGATIONS

* |Investigate usage of non ELN
software for Chemists

* ELN Survey for Physical
Sciences Community

* ELN Landscape assessment

Digital Research

’

QUALITATIVE RESEARCH

Research to understand current landscape
of digitisation and use of technology

Focus Groups (Physics, Chemistry, Biology)
Ethnography in chemistry laboratories
Surveys of Physical Sciences Community
Al4Green Case Study & Lab Observations
* OneNote Case Study & Lab Observations

TECHNICAL PROTOTYPES

* Semantic tagging and
annotation of scientific
documents

* Smart Lab prototyping

* nvestigations of how to
implement Microsoft
Ecosystem into laboratories
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A TIMELINE OF RESEARCHERS

RECORDING DATA » Scientists keep records of their
ERRANTSCIENCE.COM WOor k ]
/F\VRITING
IT DOWN

SAVING IT ON
A COMPUTER

» Typically using a paper lab
notebook.

TAKING PHOTOS WITH
THEIR MOBILE PHONE
AND INSTAGRAMMING IT

» This tradition that still holds
strong in many labs today!
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“It Was A Normal Day Of Office When A Sweet Voice Break - Computer Vs Paper” - free download from SeekPNG

Advantages Disadvantages

» Cheap » Easytolose/destroy

» Portable » Harder tosearch

» Robust » Harder to backup

» Can besecurely stored » Hardertoshare

» Ease/Flexibility of Data Entry » Frequently gets forgotten

» Doesn’t require a power supply » Harder toreadily access from

(or access to power) multiple locations
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Alejendra has baen writing wp har reseerch An experiment has gone badly wrong and an : " :
from the last yeor for publication. As she is explosion has cossed o big fire in the lab. Ofie Is et et e bl
going through the results she 1pats ¢ problen uninjured, but his notebooks end personal computer > :‘ it ‘-‘hm'_‘"‘::' gt drgtons bk
with an early experiment have been destroyed along with the lab equipment. o 2R st p .
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I need to find the original
experiment recorded in one of my
notebooks %o check exactly what 1
did in the experiment and whether
anything unexpected occured. 1'1 x==m
also need to find data captured by
the instrument to check the
ettings I used.

1ts good to see that Lukas is
getting better, but we cant walt
for him to come out of hospitel.
We'll need access 1o his notes
and results to Finish the paper
before the deadline.

Cartoon drawn by Dr Cerys Willoughby for Kanza, S., Willoughby, C., Gibbins, N., Whitby, R., Frey, J.G., Erjavec, J., Zupan¢i¢, K., Hren, M. and Kova¢, K., 2017. Electronic lab notebooks: can they repla
Journal of cheminformatics, 9(1), p.31. https://doi.org/10.1186/s13321-017-0221-3
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» ELNswere originally created to serve as a direct replacement for the paper lab
notebook....Which sounds like a simple endeavour at first....!
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“Electronic Lab Notebooks are great, but not on vacation” Cartoon by Phil Johnson for MIT.

Advantages

vV v. v v Vv Vv

Accessible from multiple locations
Searchable

Easy to backup

Easy to share data

Datais quickly retrievable

Can be used by multiple people at once

Disadvantages

vV v v Vv Vv

Expensive potentially
Slower/inflexible data entry
Requires power supply/power
May require internet
Concerns about tech in labs

Harder to create diagrams
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Barriers to ELNs

» Logistical Barriers

» Cost, Time
» People Barriers

» Unwilling to adopt, Training, Choice
» DataBarriers

» Data Import/Export issues, Archiving,
Data Integration

» Hardware & Software Barriers

» Storage, Hardware & Software
Interoperability, Links between
software packages

Do NOT PUT THINGS IN YOUR
MOUTH AROUND THE SCIENCE!
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“Notice” by ErrantScience.com is licensed under CC-BY-NC
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Al4Green » Thereisnoone “ELN torule
Benchling ELN them all”
BioChemLab Solutions - Electronic Lab Notebook
Biovia Notebook » How can you expect an ELN to
Chemotion cater to the diverse needs of an
Dotmatics ELN . . .
SEAB Bl entire university, across the
E-WorkBook whole range of scientific
In House Open Source Solution disciplines and stages of
LabArchives . o
[4BSten education?
Mbook
B s ek » What works ]‘or one group/lab
NOMAD almost certainly work for
RedFox ELN another
PerkinElmer Signals ELN

Waters NuGenesis
Other (Generic Notebooking)
None

0.00% 15.00% 30.00% 45.00% 60.00%
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» Undergraduate Labs

>
>
>

» Postgraduate Labs

>

>
>
>

Tablets for all students
All students recording Labs in OneNote

Trialing Al4Green Student edition currently

Computers specifically installed for Al4Green ELN - with well placed monitors

Hardwired connections

25 aidgreen.app % ¢ D .i. 1 |

1 computer per Fumehood About Al4Green @ Help

No cross contamination of

technology Welcome to Al4Green

Al4Green provides an ELN including collaboration tools, data archival and management and green and sustainability metrics for organic chemistry.

It is accessible via a web interface and fully available on an open source basis.

Key features include:
» Automatic calculations, hazard lookup and CAS database linkage
» Solvent selection guide
» Reaction summary including colour coding of solvent sustainability and hazards

For any queries please contact us at ai4green@nottingham.ac.uk.

/
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» Fully paperless scientific labs

» Everystudent must have an MS
Surface

» All students use OneNote

» Master OneNote for the
Teacher using C lass Notebook

» Lab benches fully kitted out with
power sockets

» Classroom benches - power
SOC kets instal |ed u nderneath https://www.onenote.com/classnotebook
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Undergraduates

» Different situations merit different
tools

» Researchers should be using the tools
required to produce FAIR data and
methods, Undergrads need to learn
these principles

» Students may be better served with
different tools - as the main purpose
here is learning

-[ranoence.con » Don’truin learning with automation!
\§ youv electronic 13b book looks like this,
you've doing it wrong » How can we best prepare our students

for their future careers?
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Thoughts for the future

» C 25 Dbioinformatics.babraham.ac.uk/training/OneNote%20manual.pdf

» Money & People are the biggest players

=  Microsoft Word - OneNote manual.docx 10 /35 — 100% + | <>D

» Thereisnever goingtobe an “ELN torule
them all”

Bioinformatics

» But we could implement OneNote/MS I
Tools for undergraduates (with or e oo e P © et

:  OneNote Online | JM » Suggested La...

without specific ELNs for certain labs) - A AL AL

Page Section Add-ins

Notebook ~  Tables = Pictures Files

0

» Trainthem to use digital tools to
record their work and instill best
practices

Table of contents

Thursday, March 28, 2019 11:58 AM

» Andimplement specific ELNs at
Postgraduate/Postdoc level
depending on budget/subject

Once a notebook has launched in OneNote online, you can click on ‘open in OneNote’ at the top of the
screen here — to open in either 2016 or the Windows 10 version if you have this installed, or you can
stay online.

» Integrating new systems at the
beginning of a students journey is
much easier and less disruptive

We will be using the online, or office 365, version here to maintain similarity and functionality across
platforms.

Storage and organisational structure of OneNote

https://www.bioinformatics.babraham.ac.uk/training/OneNote%20manual.pdf
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