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\What's Next:

which parts of open science can grow bigger in the coming years

(and how we can help them grow)?
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Open Science definitions

by
Foster

FOSTER

»(...)but it is more than that. Open Science is about extending
the principles of openness to the whole research cycle (see
figure 1), fostering sharing and collaboration as early as
possible thus entailing a systemic change to the way science
and research is done.” (Foster Portal, 2018)

- ,a new approach to the scientific process based on cooperative work and new ways of

diffusing knowledge by using digital technologies and new collaborative tools”

( )

- “to make the primary outputs of publicly funded research results — publications and the

research data — publicly accessible in digital format with no or minimal restriction” (

)
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Consider financiers'
Clear citations requirements
* Ensure the
accumulation of

credits Clarify usage rights

Ensure that you give
Hypothesis credit through citations

Data collection
*  Publish metadata with

an open licence

* Use open evaluation
Ensure links between
publications, data and

Make use of open-
source software and

methods
*  Mak f institutional open interfaces
ake use of institutiona
. Publication and Processin
repositories distribution g
Make use of service

U ‘ h f d infrastructure

e e Long Storing data and * Attach a persistent identifier
the preservation and integrity preservation results S
of materials y

* Attach descriptive metadata
to your results

*  Publish metadata with an
open licence

Produce standard metadata

Promoting openness at different stages of the research process by Open
Science and Research Initiative (ATT), 2014
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https://www.fosteropenscience.eu/node/1431#ec2016b
https://www.fosteropenscience.eu/node/1431#oecd2015
https://www.fosteropenscience.eu/node/1431#oecd2015
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EUROPEAN OPEN
o . SCIENCE CLOUD

Browse EOSC
Marketplace Resources

Browse through over 3 millions of research and innovation
tools and services, thousands of datasets from a wide scale
of research domains from renowned European service

providers.

Discover by

All resources

Data Sources

Interoperability Guidelines

Service Bundles ) ( Training Materials

Search by Research Activity

Discover Research Outputs

Find datasets, scientific publications,
software.

Find Instruments & Equipment

Find research instruments and
scientific equipment.

Process and analyse

Verify, organise, transform and
integrate data, then export it in the
format that works with your tools.

Data Management

Access research infrastructures

Find robust, feature-rich and user-

Find frameworks made by scientific

friendly services for Data clusters or Rls that will equip you with

Management.

the tools to tackle your use case.

Publish research outputs /\ Access computing and storage
Store, backup, archive your data, ;&6'133 TSSO e
publications, software. Find HPC, IT centres for science,

cloud computing, cloud container
computing, online storage.

Access training material

Find lessons, courses, videos.

4

Create space for your
scientific activity

Adding the project will help you organize your
services into logical blocks and gaining support in
the scope of the created idea.
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Starting point for our story:

EOSC Marketplace

The EOSC Marketplace is an integrated platform that allows easy
access to multiple services and resources for various research
domains along with integrated data to support daily routine in the

scientific process.

TG data of B NaY0.78F4:Yb0.2Tm0.02; System 1 EDTA, Experiment 1,
Samples Hex,Hex@TiO2 Acac & Hex@TiO2 Acac 300

Data: Dataset
2022 1 9Downloads @ 16 Views @ English

Publisher: Rio de Janeiro : Pontifical Catholic University of Rio de Janeiro

Identifier: HANDLE: 21.15107/rcub_dais_14214

TG data of B NaY0.78F4:Yb0.2Tm0.02 collected on Perkin-Elmer Simultaneous Thermal Analyzer
STA-6000, under air atmosphere with heating rate of 10 °C min-1, recorded from room temperature
up to 800 °C, using air flux of 20 mL x min-1, for the CORE-SHELL ... Show more

% Keywords: thermogravimetric analysis EDTA assisted solvothermal process
NaYF4;Yb, Tm@TiO2-acac hexagonal

Source ¥ 99 Cite = Pin to the Marketplace Project

2018 (2016) -
Now

Practical, pragmatic
and user-centric
approach
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Which led to:
ResearCh Data Life-CyCIe DATA SHARING AND RE-USE

DATA ACQUISITION

y

RESEARCH

. . . DATA CYCLE
To make the science-making more efficient, we

decided to automate as much as possible the DATA ANNOTATION
research data cycle. It's impossible without
following the open science paradigm.

DATA PROCESSING

DATA STORAGE
(SHORT and LONG
TERM)

Let’'s see why. User-centric approach was the key....

Polish TN Data in the Service
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Take a closer look at the

Research Data Management Process

% 01 02 03 04 05

9 Data Acquisition

Open data makes this step much faster and cheaper. Necessary circumstances:

- Publicly available metadata allowing data discovery

- Development of policies and licences following the needs and different use-cases of the
possible data sharing

- Training the researchers on how to effectively find data

- Common metadata standards

- Metadata stadards recognise multiple dimensions of data annotation

- Open science policies in Research Infrastructures supporting sharing the data produced
In experiments hosted on their premises



Take a closer look at the

Research Data Management Process

01

) 03 04 05

Data Processing

Open infrastructures and services give researchers necessary (new) tools to deliver

more precise results much faster

Necessary circumstances.

- Repositories (metadata implemented) must acknowledge the infrastructures to
support interoperability

- Researchers know about the infrastructures

- The funding mechanism should recognise the soon-to-be default role of research
and e-infrastructures in the research processes. Accounting mechanisms can play a
key role in the reporting stage.



Take a closer look at the

Research Data Management Process

% 01 02 03 04 05

9 Data Storage

Free™ access to storage capacity is a must in a world of big data and data-sharing on all data
levels. Open-hardware notion may help that happen.

Necessary circumstances.

- Sharing experience in creating efficient storage infrastructures and data transfer techniques
- Sustainable (supported by government) storage infrastructures

- Adequate business model for scientific society to leverage storage capacities

- Consistent and effective policies for long-term data preservations

- New technologies allowing to store more data on the same™ storage infrastructure



Take a closer look at the

Research Data Management Process

% 01 02 03 04 05

9 Data Annotation

That's simply the key. Without it, we're lost. Necessary circumstances:

- Knowledge among researchers how to do it

- Cultural - change preferably initiated by good incentives to start doing it
- Common metadata standards

- Constant cross-disciplinary exchange of knowledge and cooperation

- Techncial support by e.g. meta-data crosswalks



Take a closer look at the

Research Data Management Process

% 01 02 03 04 05

9 Data Sharing and Re-Use

With the use of reliable open repositories and modern open research graphs, data®

sharing and re-use might become a ,new normal’. Necessary circumstances:

- Knowledge among researchers about available repositories and how to choose them
(they must exist in the first place)

- Good quality and sustainable repositories

- Change in the research-career path to acknowledge the openness factor
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To make one scientist happy (and it all works in the background),

Many stakeholders must come along.

Funders, policy

makers
Delivery of actionable top-

level policies and business
models, updated career-
paths, new funding
models

Research

communities
Guiding community
policies, defining and
curating the standards,
opening data and
services, inclusiveness

Publishers and

Journals
Including open science

policies, sharing good
practices, implementing
the interoperability
standards

o 2

o 2

o 2

Research

infrastructures
Access to their services,

adopting open science
policies, developing and
Implementing the
Interoperability standards

e-Infrastructures
Access to their services,

adopting open science
policies, developing and
iImplementing the
iInteroperability standards

Computing and
Data Centres
Developing technologies,
Implementing the
iInteroperability standards,
opening up their services

-

o 2

Research institutes
Promoting open science

practices, adopting open
science standards,
training researchers,
collaboration with other
institutes and infras

Libraries

Defining and adopting
open science policies,
curating metadata,
promoting open science
practices and training

Archives and
Repositories

Adhering to the open science

policies, implementing

metadata standards, running

sustainable services,

promotion Data in the Service

Polish
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Metadata standards and
interoperability

Defining (cross)disciplinary
standards which support
multiple dimensions relevant
in the research data cycle.

Ethics

Ensuring that practical
implementation of open
science follows common
ethical and moral rules.

Skills and training

Upskilling researchers and
others relevant to the
research process with the
use of competence centres
and dedicated learning paths.
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And by accompanied by developed

(Possible) Open Science areas

Open science business models and funding mechanism
Finding new ways to transfer the funds needed in (open) research where
researchers can leverage existing resources free of charge and resource
providers can be adequately rewarded and not worry about their sustainability.

Technical architecture and
interoperability

Developing and delivering a
sustainable technical
infrastructure operating the
research data cycle. It should
recognise and support the
rest of the areas.

Open science policies
Building policies which fuel
the open science movement
and give clear rules and
supporting legislation in
research ecosystem.

Research-career paths and
research awards

An updated approach
towards researchers and their
work, promoting and
rewording the open science
activities.

Data in the Service
of Science and Society
9 10-12.04.2024 © Cracow, Poland



&) OECD Y COARA

Coalition for Advancing
Research Assessment

BETTER POLICIES FOR BETTER LIVES

Some
Open Science

ARCH DATA ALLIANCE
Initiatives

Doing great job in progressing ..:..

the open science notion. . CO D ATA

—— CENTER FOR ——

OPEN SCIENCE
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How will/might grow (and why)

(Possible) Open Science areas

Technical architecture and
interoperability
Technical upgrade is easy to reach,

Metadata standards and interoperability
There is probably a most invested and developed
community (cross-everything) discussing and
delivering conclusions in that area, but due to the under the condition of the
subject’'s enormous complexity and scale, there’s still a development in other areas. A lot of
long road ahead. Getting everyone to agree on funds is now being invested in that
something is the hardest part. area.

Ethics Open science policies
Not a very hip topic but fortunately there are Definitely the area mostly
groups discussing this aspect and making recognised and discussed in the
sure that the policies and technical solutions research universe. A lot of first
are aligned with ethics . However, it’s still successfully running policies
rather rarely a stand-alone topic of discussion covering some aspects of open

science.

Skills and training
Due to a rather significant growth in the
implementation of open science, there are

Research-career paths and research awards
Despite many working groups and dedicated
initiatives, the consensus and practical changes

many materials allowing further ﬁ are hard to reach due to the cultural heritage and
dissemination. The need for development momentum needed to move current systems.
of this area is apparent and every There are first implementations of new
initiatives invests in it/ approaches on the institutional levels.
Open science business models and funding mechanism
i There are some discussions around that matter but because of the topic’s

Polish ’;’llf’"‘E‘ﬁnonET complexity and the fact that it tackles the backbone of the finance system in the Data in the Service
Open Science [ /7 T research environment, there are no relevant outcomes in that field. It seems of Science and Society
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And now

What we can do?

ko

Find the Initiative of
your choice. Join

All of the initiatives have
possibilities to join for the
individuals and institutions. It's
worth to do so, as both sides
can learn from each other and
progress the evolution of open
science.

ko

Think about the meta-
data. Please

It's the most crucial element in
this puzzle. There will be no
sharing the knowledge without
the proper parameters to
represent what this knowledge
describes and holds. Follow and
adjust to the standards.

ko

Implement the open
science policy

Act on it. Advocate, work on, or
allow the open science policies
relevant to your institution. Take
the example from those, who
have already done it. Then
follow with procedures allowing
the operations around it.
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