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o H%Eﬂ (ResearCh Data) XEE General Social Sciences Natural/Physical

Sciences

{I1ﬂ*§]ﬁﬁﬁ%§j\*ﬁ£ﬁi%§% E"];ﬁ * images * survey responses * measurements

generated by

*’gl_ S f o i0ioNp S sensors/laboratory
o . individual interview .
* mapping/GIS data transerpts instruments
P * numerical . L » computer modeling
® Eﬁ""’m.ﬁﬂ%ﬁ (Research Data measurements geanenicingiealars

; * simulations
* demographics

¢ observations and/or

Management, RDM) & —1& & i

=8 E"]Eﬁ ;Uu:fi'iﬁlé 1§ﬁﬁ %'ﬁ*—l-ﬁlé * specimen

* opinion polling

WEH. FNEKERER,

Aleksi Peura, University of Helsinki, 2021
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« MY
Frances Arnold &
@francesarnold

It is painful to admit, but important to do so. | apologize to all. | was a bit
busy when this was submitted, and did not do my job well.

e Frances Arnold € @francesarnold - 2020E183H

For my first work-related tweet of 2020, | am totally bummed to announce that
we have retracted last year's paper on enzymatic synthesis of beta-lactams.
The work has not been reproducible.
science.sciencemag.org/content/364/64...

£52:02-2020%F183H

590 XEgsE 34958 4,745EE# 53 EEH

https://www.foxnews.com/science/nobel-prize-winning-scientist-retracts-paper
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Explore content v About the journal v  Publish with us v

Viewalljournals ~ Search Q  Login

Subscribe Signup foralerts L) RSS feed

nature > news > article

NEWS | 21 June 2022

data—butdon’t

Many researchers say they’ll share

You have full access to this article via Academia
Sinica

Download PDF £3

Reasonsincluded alack ofinformed consent or ethics a)
and that others had moved on from the project.

Clare Watson

vy f =

https://www.nature.com/articles/d41586-022-01692-1

DATA-SHARING BEHAVIOUR

Of almost 1,800 manuscripts for which the authors stated they were willing to share
their data, more than 90% of corresponding authors either declined or did not
respond to requests for data. Only about 7% of authors actually handed over data.

Manuscripts with statement
indicating data available on request

Authors who did not respond
or declined requests for data

Authors who provided usable data 120

O 20 40 60 80 100
Percentage




47 RDM, SHKEH (2)

o 2018 F£HIHiE RDM HERFE
ZBIFmEE,

o ZRARMM FAREHNEGEAE
REIRA

o ENBFHEHZH 100 {EETT
(&% WIHE 270 {EEkIT)

o IERBHEIEERINFMEIKIME

~€16.9bn

Indicator #1: Time spent
® [ndicator #3: Licence costs

H [ndicator #5: Research duplication

Minim
um true cost of not having FAIR research dat
a

52.39%

Indicator #5
0.24%

Indicator #4
0.04%

Indicator #2: Cost of storage
® Indicator #4: Research retraction

Impact on innovation

FFRLA ]

Figure 5: Cost breakdown

http://publications.europa.eu/resource/cellar/d375368c-1a0a-11e9-8d04-01aa75ed71a1.0001.01/DOC_1



ATEEM RDM
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o (HHIERAIHIR, RAMEMIE
o [EEMTWAH, EELAEH
o MERSZER

o WREZHFHKE

o EMNEGEZIIHA

o studies that made data available in a public repository
received 9% (95% confidence interval: 5% to 13%) more
citations than similar studies for which the data was not
made available. (Piwowar HA, Vision TJ. 2013)

o msgery com | www aukehorrema

DATA TR wTURE GENERATIONS



https://peerj.com/articles/175/

RDM BY#1T: B M

e (2023/01) National Institute of Health (NIH) - Policy for Data Management and Sharing

e (2022/10) CERN - CERN Open Science Policy

e (2022/08) Office of Science and Technology Policy (OSTP) Memo - Ensuring Free, Immediate, and
Equitable Access to Federally Funded Research

e (2021/04) National Science Foundation - Proposal and Award Policies and Procedures Guide

(PAPPG)

e (2022/04) Horizon Europe - Euratom Research and Training Programme General Mode Grant
Agreement & EIC Accelerator Contractor

e (2018/11) USGS-CASC - Data Sharing Policy

e (2015) Belmont Forum - Open Data Policy and Principles

e (2014) The UK Economic and Social Research Council (ESRC) - ESRC Research Data Policy


https://grants.nih.gov/grants/guide/notice-files/NOT-OD-21-013.html
https://cds.cern.ch/record/2835057/files/CERN-OPEN-2022-013.pdf
https://www.whitehouse.gov/wp-content/uploads/2022/08/08-2022-OSTP-Public-Access-Memo.pdf
https://www.whitehouse.gov/wp-content/uploads/2022/08/08-2022-OSTP-Public-Access-Memo.pdf
https://www.nsf.gov/pubs/policydocs/pappg22_1/nsf22_1.pdf
https://www.nsf.gov/pubs/policydocs/pappg22_1/nsf22_1.pdf
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/common/agr-contr/general-mga_horizon-euratom_en.pdf
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/common/agr-contr/general-mga_horizon-euratom_en.pdf
https://www.usgs.gov/media/files/casc-data-sharing-policy
https://belmontforum.org/about/open-data-policy-and-principles
https://www.ukri.org/wp-content/uploads/2021/07/ESRC-200721-ResearchDataPolicy.pdf
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The FAIR Guiding Principles for scientific data
management and stewardship

Mark D. Wilkinson, Michel Dumontier, ... Barend Mons =+ Show authors

Scientific Data 3, Article number: 160018 (2016) | Cite this article
463k Accesses | 4223 Citations | 1991 Altmetric | Metrics

©  An Addendum to this article was published on 19 March 2019

Abstract

There is an urgent need to improve the infrastructure supporting the reuse of scholarly data. A
diverse set of stakeholders—representing academia, industry, funding agencies, and scholarly
publishers—have come together to design and jointly endorse a concise and measureable set
of principles that we refer to as the FAIR Data Principles. The intent is that these may act as a
guideline for those wishing to enhance the reusability of their data holdings. Distinct from
peer initiatives that focus on the human scholar, the FAIR Principles put specific emphasis on
enhancing the ability of machines to automatically find and use the data, in addition to
supporting its reuse by individuals. This Comment is the first formal publication of the FAIR
Principles, and includes the rationale behind them, and some exemplar implementations in the

community.
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Interoperable
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Reusable
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F1. RS2 FHE BB 5E (PIDs)

NS BR R R B B MR E S, F2. ASEHIREAM (metadata)
F3. EMAERESMNERPEMIEKS
F4. R EHIEAE MBI 5

DRI At AR R ARG
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N.ERER. HEREZERMES LLERIHAER
I fh S s o (e.g. RDF, JSON-LD)
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RHAER ZRARIB AR RARIES R1.2 (#%3%) &3S B SHME0 MR S

R1.3. (1£3%) EH G & SAR AR B

10
https://force11.org/info/the-fair-data-principles/



FAIR Data
+
Open Data



RDM s #FRIIKR : I8 0B Open X FAIR B9

3% & #

|-

All Research
Data Managed Data

CC by Sarah Jones from https://www.slideshare.net/sjDCC/open-fair-data-and-rdm page 18-21
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Research Data Lifecycle

Engelhardt, Claudia. (2022). How to be FAIR with your data: A teaching and
training handbook for higher education institutions. 10.17875/gup2022-1915.
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Tool for Plan Phase -

BREEAE

Data Management Plan, DMP

Horizon Europe

Data Management Plan Templatg

Version 1.0
05 May 2021

BELM=NT |(ly="™"

F O R U M DATA MAN/

Data and Digital Outputs Management Plan Templa
Introduction

The Belmont Forum supports mult I and i v rese]
together natural sciences, social sciences and the humanities, as well as stakeholdeq
knowledge and solutions for sustainable development. The Belmont Forum Challen,
international transdisciplinary research providing knowledge for understanding, mit}
adaptation to global environmental change.

To meet this challenge, the Belmont Forum emphasizes open sharing of research da
outputs to stimulate new approaches to the collection, reuse, analysis, validation, a
data and information, thus increasing the transparency of the research process and
results.

Research data and digital outputs include, but are not limited to:

e Quantitative and qualitative digital information and objects created during
research activities such as experiments, analyses, surveys, interviews, mea:
instrumentation, observations, video, audio, and computer simulations;

e All metadata describing the data and digital outputs, their acquisition (incly
description and related metadata for simulations and workflows), and othe|
and the reuse of the data;

e Secondary data resulting from data reduction, transformation, analyses, an|
with the associated code, software, workflows, and provenance informatio

e Stakeholder-oriented digital outputs such as maps (including GIS layers), d
tutorials, videos, local language resources, lesson plans, curricula, policy m
whitepapers; and

e Descriptions of, and metadata relating to, physical samples connected with)
the actual physical samples.

Each project awarded through a Collaborative Research Action is required to develo|
Data and Digital Outputs Management Plan to ensure ethical approaches and comp|
Belmont Forum Open Data Policy and Principles, as well as the FAIR Data Principles
Accessible, Inter: and

The Belmont Forum is in the process of gradually integrating its Open Data Policy ar|
CRA process. This evolving process includes both the acculturation of researchers ai
agencies to open data practices, and the increasing movement toward transdisciplif]
change research. For example, the Belmont Forum recognizes that some funding ag|
their own data and digital output management requirements and that further speci
guidance may be needed for both proposers and funding agencies to address poten|

However, the Belmont Forum expects that proposers will make every effort to thor

Plan

of and (nist.gov): NIST:
of and Data

y of activities for data

summary of activities that generate data
Guidance:

Data sharing in this policy refers to final research data. These data are the recorded factual
materials commonly accepted in the scientific community as necessary to document and
support research findings. This policy applies to new data collection as well as to data
obtained through transforming or linking existing datasets. For most studies, an electronic file
will constitute the final research data. This dataset will include both raw data and derived
variables, which will be fully described in accompanying documentation section.

Consider these questions:

« How will you capture or create the data?
« Are you pulling from existing data sources?

Data types and classification

a summary of the data types generated by the identified activities. Data should be categorized, at
a minimum, according to the data categories presented in the NIST Data Taxonomy and
Actions/Consequences for Data Categories, provided in Appendix A of this Order, as applicable.

Guidance:

Describe how your data will be “documented.” Think about what information is needed for the
data to be read and interpreted in the future. What would someone else need to be able to
use these files? The documentation should include a summary of the purpose of the data
collection, methodology and procedures used to collect the data, timing of the data collection,
as well as details of the data codes, definition of variables, variable field locations, and

i ion should be a ive and stand alone document
that includes all the information necessary to replicate the analysis performed by the original
research team.

Consider these questions:

« What data will you collect or create in the research?
What data types will you be creating or capturing and what data will be shared?

What metadata/ documentation will be submitted alongside the data or created on
deposit/ transformation in order to make the data reusable?

What contextual details (metadata) are needed to make the data you capture or collect
meaningful?

« How will you create or capture these details?

Preservation

a plan for storage and maintenance of the data generated by the identified activities, in both the
short-term and long-term (if relevant). Data should be preserved, at a minimum, according to the
preservation consequence levels defined in the NIST Data Taxonomy and

Actions/Consequences for Data Categories, provided in Appendix A of this Order, as applicable,

17
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B TBEENRASD c BEERABAR "EGUNRABEBRENFRB(RCM04), K "HREFEDIX
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Kl &1 75 2 (Data Management Plan, DMP) , -

https://www.nstc.gov.tw/nat/ch/detail/ba70ecOe-0dfa-4a6b-8ac8-efab4bd5f520
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(WAREARFEZIHLEHREALRT - EHEFRAARARRER S
o BB R EMA T E B F £ (Data Management
Plan, DMP) ;> {840 F -

IDMP 2 REIHF AR FFNH S L+ KATHERIIA T - %
AMAENEEB RELERACMO) ~ BAHAFZRIFIA THHE
it £ N A(CMO3) |

2DMP #JFEHMEZE » HBRRAFLITARARENETEHET

( Research Data Management Hub; https://rdm.depositar.io ) 374 384
PR AHEA ©

3SDMP i 2 & %13t TR & T ENRNARA > LPITERE S F
%ﬁzz#fﬂL@DMP%@z&iﬁ#M§iﬁ(@Wi%i
% BiTHT] > BAAGERhBEHETRFHT] > BEREGFE/ESL
AEGHEBEEEE T2 —AR)-

https://www.nstc.gov.tw/nstc/attachments/38e60072-0b8b-4b8d-b08c-b184479d0e54
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https://researchdataportal.berkeley.edu/planning-agreements/data-management-plans
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Practical Guide to The Intemational Alignment of Research Data Management - Extended Edition
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Practical Guide to The Intemational Alignment of Research Data Management - Extended Edition
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with DMP Evaluation Rubric

Science Europe
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. Establishing a collection of 841 publicly available
DMP Online 3

® Horizon 2020 Data Management Plans
— " . :E [ scholarly communication R GerdaMcNeill (0) 22Jan2021 (§) 6954 Hits [ 0Comments
o RE, BAKEPOIME F
o https://dmponline.dcc.ac.uk/
e DMPTool

o XME, ZATHEBEEXRHE
o https://dmptool.org/
e DMP Assistant

o hu—gx’ m POl'tage NetWOrk %EE% Picture by Gerda Mcneill

. https://www.openaire.eu/blogs/establishing-a-collect
o h ttps://a ssistant.portagenetwo rk.ca/ ion-of-841-horizon-2020-data-management-plans
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https://www.openaire.eu/blogs/establishing-a-collection-of-841-horizon-2020-data-management-plans
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| Data Management Plan (2022 TaiBIF Biodiversity Data
Release and Application Workshop)

RERER 2022/09/28 TaiBIF £11% ==
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REENBhARATANS=RENEE
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1579 1B2ThRR) (Practical Guide to The International Alignment of Research Data Management - E:
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22ThR) (Practical Guide to The International Alignment of Research Data
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HEE—{#1F89 DMP?
# FAIR W7EIDM#8

o FAIR is not just the goal, it's also the process. There are many stages between FAIR and
NOT FAIR
# Openness FRTEILME
o as open as possible, as closed as necessary
M7 TR ERIFIEE
o do not promise something you can’t keep
BRIt BREE . ER
o make sure you know how to implement what you mentioned
ZEFERRANAR
7E Wy BT

o DMP is a tool to check and improve your workflow!
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HEEN1ZRE S | (metadata)

o RFEMERLIERL, BIE EHREE—MHER
EASWER., A, EEMEELER., &R .
EMFERREAAMEHNER,
(Understanding Metadata, National

Information Standards Organization, 2004)

000 & >
= 2 0
0ol e e by

o THERbIEISERI BiL-ErEE)( s
key-value) 975 2 SRR s2 & 8 INAZEE . 45
= FE. BT &, TE. PID. B, ¥

N % b EES:
IJ';\ o 2150 6303 B
O EHEASHESZES $ 1506393 EEES

04 seagris 06 REES

https://groups.niso.org/higherlogic/ws/public/download/17446/Understanding%20Metadata.pdf


http://www.niso.org/publications/press/UnderstandingMetadata.pdf

AITERFREMRER

e BEMEARZBHE.HBIA.RE

SRy Ly val =
o EBNERFHILM WORKERS e
ALREADY  AHEAD

DO THAT.  OF THEIR

EXPERTS ADVISED
USING HOROSCOPES
AND GUESSWORK TO

MAKE DECISIONS.

=

A NEW STUDY 3
SHOWS THAT ALL
DATA ABOUT EVERY- ||E

THING IS WRONG.

o FAFEREIMAIEMSBGRAIRE
aH

OMBEATOOM  @SCOTTADAMSSAYS
T-18-30 2020 Scott Mams, Isc./9ist. by Asdrews Neweel

. BATLAEELAREN, ER
SHEUTHER

https://images.app.goo.gl/pWfmkzEGE2iAVpDx9

‘data without the contextval information needed fo interpret it (and ultimately reproduce the
rex'u/tr) ic uselecs” - B. Marshall Yletadaia for Lecearch Data



https://speakerdeck.com/bmarshall/metadata-for-research-data
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Asian Ecological Observation |
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e it '3? 2021-04-13 ESI#/2Google Bl (Google Earth tiles) T
8 Twitter |
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BEEA Yu-Huang Wang
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readme files

> & 3

metadata standards

s

B, T <

Descriptive Metadata

Administrative Metadata mmmp 32 B E {5

Structural Metadata

https://wiki.helsinki.fi/display/RDMforum2014/Data+management+course+materials?preview=/223985293/287959312/Metadata_o
pendata RDM Viikki 2019 Spring.pptx



Metadata Standards

- Metadata standards often start as schemas developed by a particular user community to

enable the best possible description of a resource type for their needs. (DCC)

- ERENIZREREFMEZE, AR machine readbility, #EMM iz interoperability, findability

Home Insert Page Layout Formulas Data Review View
f; . % cabri@ody) |12 -] A Ar T = =0 | Text Il Conaanel rorsmetng ~ | 1M
L1 s A === - = i o/ Format as Table » -
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X2 = fx 424566
R S T u A w X Y. z
1 pecificEpith k ‘Identlﬂedsy ified ode decimallatitude _decimallongitude ‘xeodetchatum ~ coordinatel|
2 |maculatum species unknown 1926-04 ICZN 42.4566 .|-76.45442 WGS84
3 |fuscus species unknown 1542-04-17 ICZN 42.4566 -76.45442 WGS84
4 porphyriticus species unknown 1942-04-17 ICZN 42.4566 -76.45442 WGS84
5 |bi a bisli a i unknown 1942-04-17 ICZN 42.4566 -76.45442 WGS84
6 cinereus species unknown 1942-04-17 ICZN 42.4566 -76.45442 WGS84
7 sylvatica species J.N. Layne ICZN 42.4566 -76.45442 WGS84
8 eneidae species unknown 1975-06-02 ICZN 18.302 -65.793 WGS84
9 flagellum piceus subspecies  Sean Mchugh ICZN 32.7038 -109.9191 WGS84
10 |(Lithobates) clamitans species Kelly R. Zamudio ICZN 43.362 -74.587 WGS84
11
12
13
14
15

https://www.gbif.org/news/82852/new-darwin-core-spreadsheet-templates-simplify-data-preparation-and-publishing
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FEMESFTERMNRERR, TERE 2R Bl BEREREE. ERFREES:

e RDA Metadata Directory: https://rd-alliance.github.io/metadata-directory/standards/

e Bath Metadata Standard Catalogue: https://rdamsc.bath.ac.uk/

FE B B R 17 RO & L TF & (data repository) 7£ data Bf, dataset level L B8 FHIZE%E

e e.g.1, GBIF: Darwin Core @data level | EML @dataset level

HOW STANDARDS PROLIFERAT
(S AIC CHARGERS, CHARACTER ENCODINGS, INSTANT vrssmm )
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® e.g.2,Zenodo - DataCite @dataset level W NEED To DEVELGP
STUATION: | SEUVERAL SIORD || SiTUATION:
THERE ARE USE CASES. THERE. ARE
e e.g.3, CKAN - DCAT @dataset level NSTC:;’IPEHNG ‘O Y1 15 copeninG
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https://rd-alliance.github.io/metadata-directory/standards/
https://rdamsc.bath.ac.uk/
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https://www.fpc.qgov/resources/fipps/

FAIR INFORMATION PRACTICE PRINCIPLES

|l|'.e%| Il.'.?.'.ll
BB Dot A

:
=

FIPs: EXRMEFRIEFA|




AR FEIRBIE R ?
EE S FARMISHE, N Creative Commons

omfiorccaloocoflo):x

L@-B-

(0 DG | (C)DDG)| |(co) DO | CCO (AFRBELFMR

il

=)

o 17 BhEREBH Ry T B,
o
o

O


https://creativecommons.org/choose/
https://ufal.github.io/public-license-selector/
https://choosealicense.com/
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https://researchdata.emory.edu/preserve/preservation.html
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BEXNERTFER?

<o) BRI, Wik, MO

< RHETE

xEh WMABERREFUESR

oy o it R HA R A7 B
PR R (P ) i R
BAY WREGSL A BREHSHT

HOEMGF2EE 1,030 96.3 841 78.7

ESqmI T 600 56.1 670 62.7

AR R P B AT Se S e T 219 20.5 497 46.5

R oatk AR s 153 143 372 34.8

MR E R T A B s R Y 362 339
Wse & FHE 7

REFSIE ., FIAE{2(2020): https://jlis.lis.ntu.edu.tw/files/journal/j51-5.pdf
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1 data repositories

BEMREERMEMNEFRABROEE, LBEMAH
HY

RIEEMIBANR 2 EFHRE

EERIIE R AT LI E (e.g., EEBEFIE Google
Dataset Search ##%Zl)

A LAHHEE (R E # FAIR (Findable, Accessible,

Interoperable and Reusable)

BEELENAEEEEEEMAIERFERETFTE

https://www.ugent.be/en/research/datamanagement/after-research/data-repositories.htm


https://www.ugent.be/en/research/datamanagement/after-research/fair-data.htm

{REEEEE FH#TFE (data repository) ?

—_— L View data repositories
. ,Eﬂ *IJ . *% *ﬁ . *ﬁ w] *% *ﬁ *E % E!Z *E’ E Biological sciences: Nucleic acid sequence; Protein sequence; Molecular &

supramolecular structure; Neuroscience; Omics; Taxonomy & species diversity;
o THIBHIEIE
5

Mathematical & modelling resources; Cytometry and Immunology; Imaging; Organism-

focused resources

Health sciences

Chemistry and Chemical biology

Earth, Environmental and Space sciences: Broad scope Earth & environmental

sciences; Astronomy & planetary sciences; Biogeochemistry and Geochemistry; Climate

. ﬁ ﬁ Jjg (Ze n Od O ’ 4T U , DAN S ’ d e pOS ita r. N etC . ) i:::z: Ecology; Geomagnetism & Palaeomagnetism; Ocean sciences; Solid Earth

Physics

Materials science

Social sciences

nveuDataverse

Generalist repositories

1 depositar
o BB EER

1IFBEAZE A B R E R ERFS(NYCU Dataverse)
RRIIN2022£F -

’ GBI F Global Biodiversity
Information Facility

44
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e re3data (Datacite) : fe:s data.org

REGISTRY OF RESEARCH DATA REPOSITORIES
https://www.re3data.orq/

e FAIRsharing: https:/fairsharing.org/ ~ -2/2sharing.org

e DataCite Commons: j? DataCite
https://commons.datacite.orq/ CommonS

45


https://www.re3data.org/
https://fairsharing.org/
https://commons.datacite.org/
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https://data.depositar.io/dataset/se_rdm_guides/resource/5d96f870-419a-4f55-b025-40a200a2ef7a
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When to share

o HEHMEIEH

o E{EHIAREF

o it=

5 SR

o EBIEMEINFE]

o =XTEFATHEA (embargo)

O

BEIBEA LR —F, WAL
ENER B8 SR

OSTP 2022 Memo - Scientific data underlying peer-reviewed scholarly publications

resulting from federally funded research should be made freely available and

publicly accessible by default at the time of publication, unless subject to limitations

as described in Section 3(c)(i) and should be subject to federal agency guidelines
for researcher responsibilities regarding data management and sharing plans,

consistent with Section 3(c) of this memorandum.

NIH - Shared scientific data should be made accessible as soon as possible, and no

later than the time of an associated publication, or the end of performance period.

whichever comes first.

Horizon Europe - as soon as possible and within the deadlines set out in the DMP,

ensure open access — via the repository — to the deposited data, under the latest

available version of the Creative Commons Attribution International Public License
(CC BY) or Creative Commons Public Domain Dedication (CC 0) or a licence with
equivalent rights, following the principle ‘as open as possible as closed as

necessary’, unless providing open access would in particular: [T #&]

ESRC - formally deposit all data created or repurposed during the lifetime of the

grant with a responsible data repository within three months of the end of the grant
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https://www.odb.ntu.edu.tw/regulation/
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@_depositar
W3 ! Thank You! depositar

MEAHFER

https://data.depositar.io/ AF 72 & B S 17T
https://rdm.depositar.io/ AFZEE BHE FRHEHE =

data.contact(@depositar.io
https://lab.depositar.io/

The depositar is a collaboration at the Institute of Information Science, the Research Center for Information Technology Innovation, and the
Research Center for Humanities and Social Sciences (GIS Center) in Academia Sinica, Taiwan. The project has been supported, in part, by grants
from Taiwan’s National Science and Technology Council.

The depositar project team: T-R Chuang, M-S Ho. C-J Lee & C-H Ally Wang.
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https://twitter.com/_depositar
https://data.depositar.io/
https://rdm.depositar.io/
mailto:data.contact@depositar.io
https://lab.depositar.io/

