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Tutkimuksen digitalistoituminen Al

* Digitalisoituminen tarkoittaa prosessien radikaalia
vudelleen muokkaamista

* Ensimmainen vaihe mediamurroksessa on
kuitenkin useimmiten vanhojen prosessien
kopioiminen tietokoneymparistoon

* Mahdollisuuksia jaa silloin hyodyntamatta ja
syntyy yllattavia haasteita, vrt. avoimuus

 Tutkimuksen prosessien miettiminen vuudestaan on
viela kesken, keskeista olisi kuitenkin huomioida
toistettavuuden vaatimus

| | * Kaupalliset toimijat pyrkivat joskus viemaan
By Brian Snelson from Hockley, Essex, England - link to the photo,

CCBY 2.0, kehitysta tieteen kannalta vaaraan suuntaan
https://commons.wikimedia.org/w/index.php?curid=18441433




Metatiedot tutkimuksessa

e Tutkimuksen toistettavuus

* Viittaaminen ja hyva tieteellinen
kaytanto

* Meritoituminen

* Harvoin riittava dokumentointi
pitkaaikaiseen sailyttamiseen

y‘ ',""A i:,i Avoin tiede

W« 7 OPEN SCIENCE
= AND RESEARCH

METADATAIS A
LOVE NOTE

T0 THE FUTURE

By cea + from The Netherlands - Metadata is a love note to the
future, CUBY 2.0, !
https://commons.wikimedia.org/w/indeXx.php?curid=46624252




Tutkimuksen metatietojen kaksi kayttokontekstia

Tutkimustieto / CRIS Tutkimuksen hallinta,
toistettavuus




Datan FAIR-periaatteet




Findable

Cool

(
F1. (Meta)data are assigned}
URI

a globally unique and
persistent identifier

E@ URN Handle

4 )
F2. Data are described with

rich metadata (defined by

\R1 below) ) «@
DataCite
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(F3. Metadata clearly and
explicitly include the

identifier of the data they

\_describe

Version 2

Data Catalog Vocabulary (DCAT) - W3

W3C Recommendation 04 February 2020

-
F4. (Meta)data are

registered or indexed in a

|

searchable resource
\_

[




Accessible

4 )
A1. (Meta)data are retrievable by
their identifier using a
standardised communications
protocol

\

A1.1 The protocol is open,
free, and universally

implementable

N\ 4

A1.2 The protocol allows for
an authentication and
authorisation procedure,

\ where necessary

-

A2. Metadata are accessible, even

when the data are no longer
.
available <

Send message

iv.org/abs/2112.01864

\_ :
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Interoperable

-

Semantic artefacts

\_

11. (Meta)data use a formal,
accessible, shared, and broadly
applicable language for
knowledge representation.

~

JSON-LD

J

12. (Meta)data use vocabularies
that follow FAIR principles

~

.
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-

113. (Meta)data include qualified
references to other (meta)data
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Reusable .
R1. (Meta)data are richly described DataCite
with a plurality of accurate and
relevant attributes. (x) k‘
- /
4 N 4 A

R1.1. (Meta)data are released
with a clear and accessible
data usage license.

\_

m

CC-BY

R1.2. (Meta)data are
associated with detailed

R1.3. (Meta)data meet
domain-relevant community
standards.

\_

provenance.
) . J
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* The Accelerator Laboratory of the University of Jyvdskyla (JYFL-  « Finnish Biodiversity Information Facility (FinBIF)

ACCLAB)
* EuroFinnish Computing Competence Infrastructure (FCCI) +

* ALD center Finland -research infrastructure for atomic layer o . o csc
deposition and etching e The Finnish Infrastructure for Public Opinion (FIRIPO)

* Biobanking and Biomolecular Resources Research Infrastructure of » Finnish Marine Research Infrastructure (FINMARI)

Finland (BBMRIfi) * Finnish National Infrastructure for Light-Based Technologies (FinnLight)

* Biocenter Finland (BF) * Finnish Social Science Data Archive & CESSDA ERIC's Finnish Service

e Bioeconomy Infrastructure (BIOECONOMY RI) By ider (FSD)

« CSC’s Research Infrastructure Services * Integrated Atmospheric and Earth System Science Research Infrastructure

(INARRI)
* Common Language Resources and Technology Infrastructure (FIN- _ _
CLARIAH) * Integrated Structural Biology Infrastructure (FinStruct & Instruct-ERIC
Centre FI)

* Earth-space research ecosystem (E2S) _ _ _
* Measuring Spatiotemporal Changes in Forest Ecosystem

* Euro-Biolmaging: Research Infrastructure for Imaging Technologies in (ScangestEcosystem)

Biological and Biomedical Sciences (EuBI-Fi) e
* Otaniemi Micro- and Nanotechnology Research Infrastructure (OtaNano)

* European Infrastructure of Screening Platforms for Chemical Biology _ ' i
* Partnership for Advanced Computing in Europe (EuroHPC)

(EU-OS FI)
* European Life-Science Infrastructure for Biological Information Printed Intelligence Infrastructure (PII)
(ELIXIR) « RawMatTERS Finland Infrastructure (RAMI RI)
* European Plate Observing System (FIN-EPOS)  Research Infrastructure for Future Wireless Communication Networks

Kansalliset tutkimusinfrastruktuuri

(FUWIRI)

e Fyropean Social Survey (ESS



+

Fairdata-palvelukokonaisuus Fairdata.fi %

e Fairdata-kokonaisuus varmistaa tutkimuksen
todennettavuuden, toistettavuuden, seka turvaa IDA

sailyta

tietoaineistojen pitkaaikaisen saatavuuden

* Sujuva siirtyminen eri palveluiden valilla

o Kertakirjautuminen palvelukokonaisuuteen

oKuvailutietojen siirtyminen palveluiden valilla Fairdata-PAS

pitkaaikais-

» Kokonaisuuteen kuuluu siilyti

o Sailytyspalvelu IDA
oKuvailupalvelu Qvain

oHakupalvelu Etsin
oPitkaaikaissailytyspalvelu Fairdata-PAS
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Metatiedot fairdata-palveluissa

* Metatiedoissa ei joko tai vaan seka ettgq,
tarkeinta on tarkkuus ja kontekstin
merkitseminen

* Metax hyodyntaa mm DCAT, DataCite
elementteja seka CreDIT-taksonomiaa

* Metax tukee linkitettya dataa ja FAIR-
periaatteita hyvin

oRunsaasti mahdollisuuksia hyodyntaa pysyvia
tunnisteita

oTunnisteiden valille pystyy luomaan tyypiteltyja
relaatioita

e": "http://uri.suomi

ntifier": "http://uri.suomi.f

o Useita eri referenssimetatieto aineistoja
integroituna

13



. . - |{\~~ dcat:catalog dcat:dataservice _ »’1 cec
Metax ja tutkimustieto T —— -
I ] I
) I
l I
* Metax pyrkii keraamaan mahdollisimman i l METAX ' N
paljon tunnisteita ja niiden valisia relaatioita o ) *
1 dcat:dataset dcat:distribution 1
1 1
* Tunnisteet ja referenssimetadatat kuten i — i
koodistot ja kuvailussa kaytettavat kasitteet I
suunnitellaan yhdessa tutkimustietovarannon P — ==

lome earcl cience and Inn¢ cience and research news In Englis|

="." Research.fi

* Nain varmistetaan koneluettavan metatiedon Search for information on research
uudelleenkdytettavyyttd in Finland

* Tunnisteiden kaytto ja hallinta keskeista .

Projects  Research data

Latest science and research news

ublications e
618762 Coming soon
Science and research in Finland Open funding calls

14 e SWWS




ESFRI & EOSC & SRIA

Strategy Report on Research Infrastructures

ROADMAP 2021

Part 2 Part 3

STRATEGY LANDSCAPE | | PROJECTS &
REPORT ANALYSIS LANDMARKS

_ 'Strategic Research and

‘Innovation Agenda (SRIA)
' “of the
European Open Science
. . “Cloud (EOSC)

15

PEOPLE

35 SCIENGE CLOUD

SRIA Structure

e Section 1 -
e Section 2 -
e Section 3 -
e Section 4 -
e Section 5 -
¢ Section 6 -
e Section7 -
e Section 8 -
e Section 9 -

New ways of science

EOSC in the making

Strategic objectives of the European Open Science Cloud
Guiding principles

Implementation challenges

Boundary conditions

Expected impacts

Roadmap

Conclusions

cscC



16

European Open Science Cloud Objectives Tree 4

cscC

Public & private sectors do not Researchers do not combine and National, European and global

exploit Open Science for improving build upon ever-growing available infrastructures do not share Open
quality and productivity of research scientific results Science standards and practices

(o0 ) & [sewsmmcnes)

The scientific landscape consists of
national and disciplinary research
silos and infrastructures

PROBLEMS

Absence of incentives, rewards and Scientific results are unfindable,
skills for open sharing stifles the inaccessible, not interoperable, and
uptake of Open Science often used only once

\ ¥ [ renmon

Open Science practices and skills Standards, tools and servicesallow ll  Sustainable and federated
are rewarded and taught, becoming researchers toFfind, access, infrastructures enable open sharing
the ‘new normal’ reuse and combine results of scientific results

SCIENCE * INDUSTRY * SOCIETY

Improved impact of

BARRIERS

Improved trust, quality Development of

research in addressing

and productivity in innovative services and
societal challenges

science products

Figure 0.1: European Open Science Cloud Objectives Tree

https://www.eosc.eu/sria
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Ohjaavat periaatteet

* Sidosryhmien osallisuus

* Avoimuus: Niin avoin kuin mahdollista, niin suljettu kuin
valttamatonta

° _ . . . s s . s as o=x . E“RnPEA“ nPE“
FAIR-periaatteet: tieteesta lapinakyvaa ja toistettavaa A BEIENSEEsCID

* Infrastruktuurien federointi

* Avoimen tieteen palvelut

* Politiikkasuositukset tueksi

17
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Implementoinnin haasteista vusia hankkeita 2022

* Tunnisteet
* Metatiedot ja ontologiat
* FAIR-metriikka ja sertifiointi

e e aea : 3 EUROPEAN OPEN
 Kayttaja- ja paasynhallinta = SCIENCE CLOUD
* Ymparistot kayttajille
* Palvelutarjoajien ymparistot

* Yhteentoimivuus eri tasoilla (EOSC Interoperability Framework)



EIF Conceptual Model
Yhteentoimivuuden tasot

Interoperability Governance

Integrated Public Service Governance
o

& Organisational [
i Interoperability 3

Is«mntl:“ty

cscC

EIF

Technical
interoperability




Tutkimuksen digitaaliset aineistot




istotyyppeja

Isia aineis

Uudenla

Aineiston elinkaari

Versioned, documented, and
validated

data
collection,
creation

citation

RESEARCH
analysis
data compilation
collection, modelling
creation

Research dataset
publication

]

csc

may be raw, active,
continuously
updated

version controlled,
managed, possible
to cite, may be
cumulative

immutable, has
landing page




Koneluettavuus ja viittaaminen

DEEP FAIR SHALLOW FAIR

METADATA METADATA E}Iable Accessible |nteroperable eusable

R
P& b &




Suuri maara tiedostoformaatteja

File format version

)it Registry: Reference data for research data administration  Information domain: Education and training ~ Organization: CSC - IT Center of Science

CODES INFORMATION

search for code Q |
98 codes |
text_csv

application_epub+zip_2.0.1
application_epub+zip_3.0.0
application_epub+zip_3.0.1
application_epub+zip_3.1

application_xhtml+xmI_1.0

cscC



Kompleksinen data

Finnish Digital Agency Addresses of buildings 14.8.2020 SHAPE ETRS-TM35FIN Download Description
Finnish Digital Agency Addresses of buildings 15.8.2016 SHAPE ETRS-TM35FIN Download Description
Finnish Digital Agency Addresses of buildings 15.8.2018 SHAPE ETRS-TM35FIN Download Description
Finnish Food Authority Field plots 1:5 000 - 1:250 000 2012 SHAPE YKJ Download Description
Finnish Food Authority Field plots 1:5 000 - 1:250 000 2016 SHAPE ETRS-TM35FIN Download Description
Pinnish Meteorological  paily giobal radiation, 10km 10 km x 10 km 1961-2019 TIFF ETRS-TM35FIN Download Description
ﬁ:’s‘:};ﬂt‘eMet“'°'°9'°a' Daily global radiation, 10km 10 km x 10 km 1961-2019 NetCDF ETRS-TM35FIN Download Description
Fm:sh Meteorological Dally' manmum temperature 10 km x 10 km 1981-2100 NetCDF WGSB84/ETRS- Download Description
Institute predictions TM35FIN

ﬁ:’s‘giﬂt‘e”et“mmg'ca' ?:l'("""ma"'m“m temperature, 44 km x 10 km 1961-2019 NetCDF ETRS-TM35FIN Download Description

https://paituli.csc.fi

Raw Data Aggregated Data Hotspots Analysis Results
https://www.qualitylifemag.com/case-studies-big-data-analytics-gis/



Uudenlaisia tekijyyksia: CRediT Taxonomy

Software,
iingAcquisition\/lsual|Zat|pn S 5
vethodologyD @taCuration™ "™
FormalAnalysis

\alidation

Conceptualization

[N Fairdafafl ¢

http://credit.niso.org/




Uudenlaisia rooleja: DataCite Contributor Types

PrOJectManager

N ContactPersoQ
Projeag'EMe%%%?D ISTr b uto rPro %cgli\él
4anagerHOStlnglnStltUtlon

RegistrationAut

pDataCurator Researcher

[N Fairdafafl ¢

https://schema.datacite.org/




Yhteentoimivuus ja toistettavuus




@ Avoin tiede

https://wiki.eduuni.fi/x/TZTfDg



@ Avoin tiede

Semanttisen yhteentoimivuuden edistamisesta

https://wiki.eduuni.fi/x/TZTfDg



Tutkimuksen erilaiset tuotokset )

cscC

* Metatietojen pitaisi sisaltaa linkkeja muihin objekteihin

* Tavoitteena mahdollisimman koneluettava, toiminnallinen dokumentaatio, esim.
https://www.commonwl.org/

* Koodin dokumentoinnin RDA-suositus

o Chue Hong, N. P, Katz, D. S., Barker, M., Lamprecht, A-L, Martinez, C., Psomopoulos, F. E.,
Harrow, J., Castro, L. J., Gruenpeter, M., Martinez, P. A., Honeyman, T, et al. (2022). FAIR
Principles for Research Software version 1.0. (FAIR4RS Principles v1.0). Research Data
Alliance. DOI: https://doi.org/10.15497/RDA00068

* Muita hyvia ohjeita esim. toiminalliset julkaisut: https://the-turing-
way.netlify.app/welcome.html

* Kansallinen luonnos tutkimusmenetelmien ja -infrastruktuurien avoimen saatavuuden
osalinjauksesta on avattu kommentoinnille 12.4.—24.5.2022.

o https://avointiede.fi/fi/ajankohtaista/tutkimusmenetelmien-avoimuuden-osalinjausluonnos-
*  kommentoitavana



https://www.commonwl.org/
https://doi.org/10.15497/RDA00068
https://the-turing-way.netlify.app/welcome.html
https://avointiede.fi/fi/ajankohtaista/tutkimusmenetelmien-avoimuuden-osalinjausluonnos-kommentoitavana

The FAIR Digital Object

31

DATA

The core bits

At its most basic level, data is a bitstream or binary sequence. For data to
have meaning and to be FAIR, it needs to be represented in standard
formats and be accompanied by Persistent identifiers (PIDs), metadata
and code. These layers of meaning enrich the data and enable reuse.

IDENTIFIERS

Persistent and unique (PIDs)

Data should be assigned a unique and persistent identifier such as a DO!
or URN. This enablies stable links to the object and supports citation and
reuse to be tracked. Identifiers shouid also be applied to other related
concepts such as the data authors (ORCIDs), projects (RAIDs), funders and
associated research resources (RRIDs).

STANDARDS & CODE

Open, documented formats

Data should be represented in common and ideally open file formats.
This enables others to reuse the data as the format is in widespread use
and software is available to read the files. Open and well-documented
formats are easier to preserve . Data aiso need to be accompanied by
the code use to process and analyse the data.

METADATA

Contextual documentation

In order for data to be bie and it should be accompanied
by sufficient data and doc ion. Basic data will enable

data discovery, but much richer information and provenance is required to
understand how, why, when and by whom the data were created. To
enabie the broadest reuse, data should be accompanied by a ‘plurality of
relevant attributes’ and a clear and accessible data usage license.

cscC




Toistettavuuden varmistaminen

1.

2 https://www.rd-alliance.org/group/cure-fair-wg/outcomes/10-things-curating-reproducible-and-fair-research

Completeness: The research compendium
contains all of the objects needed to reproduce a
predefined outcome.

Organization: It is easy to understand and keep
track of the various objects in the research
compendium and their relationship over time.

Economy: Fewer extraneous objects in the
compendium mean fewer things that can break
and require less maintenance over time.

Transparency: The research compendium
provides full disclosure of the research process
that produced the scientific claim.

Documentation: Information describing
compendium objects is provided in enough detail
to enable independent understanding and use of
the compendium.

Access: It is clear who can use what, how, and
under what conditions, with open access
preferred.

Provenance: The origin of the components of
the research compendium and how each has
changed over time is evident.

Metadata: Information about the research
compendium and its components is embedded
in a standardized, machine-readable code.

Automation: As much as possible, the
computational workflow is script- or
workflow-based so that the workflow can be
re-executed using minimal actions.

Review: A series of managed activities needed
to ensure continued access to and
functionality of the research compendium and
its components for as long as necessary



Mita seuraavaksi?




* Vahva usko koneisiin totuuden
kaitsijoina

* Pysyvyyden ongelma, alkuperaisen

Jfinsd 8 N T " pises MEIELERRITE" ¢ =,

ngelm O NG T L e
. . A . ¢ SZ X {ﬁ}df new, /J>o-> i&_:t\/’—‘i

* Koneluettavuus ja tekoaly, mita voi LJ ninm(i” <: e,

ratkaista ja miten voimme auttaa
koneoppmista?

* Sanastojen yllapito on aina kasityota

* Manuaalinen, narratiivinen Mfi afW} i
dokumentaatio ihmisille tirkeaa — =
kontekstia ja tulkintatietoa

* Kattavien kuvailuohjeiden puute
monella alalla haaste Learning" by mikemacmarketing is marked with CC BY 2.0.

"Artificial Intelligence & Al & Machine

yhteentoimivuudelle
I


https://www.flickr.com/photos/152824664@N07/30212411048
https://www.flickr.com/photos/152824664@N07
https://creativecommons.org/licenses/by/2.0/?ref=openverse

Jessica PVE

@ijpve

Kuvat CSC:n arkisto, Adobe Stock ja Thinkstock

Tutkimusdatanhallinnan
osaamiskeskus

Datatukiverkosto
Tutkimusdatanhallinnan tukipalvelut
Fairdata-verkosto

PID-palvelut

asiakaspalvelu@csc.fi

CSC

ODHOD

facebook.com/CSCfi

twitter.com/CSCfi

linkedin.com/company/csc—it-center-for-science

github.com/CSCfi



