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e Zenodo OpenAlR CERN Dryad
« DOI 50GB

« EU OpenAIR

* Figshare Nature McMillan
« DOI

* PANGAEA

. https://www.pangaea.de/
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» re3data.org (directory search of DataCite)

‘,.r'rre Brawse by country | o x\.,‘\_‘.,

re3data.or

Internaticnal (178)
Australia (84)
Austria (32)
Azerbaijan (1)
Balglum (29)
Benin {2}

Burkina Faso (2)
Bosnla and Herzegovina (1)
Brazil (7}

Canada (145
Switzerland (65)
Chila (1)

China (38)

Cote d'lvoire (1)
Camercon (1)
Colombia (2)
Costa Rica (1)
Cyprus (1)

Czech Republic (8)

INESCEFC

r
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Ghana (2)
Greace (11)
Greenland (3)

Hong Kaong (1)
Croatia (1)

Hungary (5)
Indonesia (2)

India {37)

Ireland (9)

lcatand (1)

Israel (3)

Italy (30)

Japan (57)

Kenya (3)

Korea, Republic of (T)
Lithuania (S}
Luxembourg (5)
Mexico (113
Metherlands (48)

=@ CHECSKE INHABPREH

===
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Fortugal (3)

French Polynesia (1)
Rarmania (1)

Russian Federation (21)
Senegal (1)

Singapare (4)

El Salvador (1)

Slovakia (2)

Slovenia (2)

Sweden (22)

Thailand (1)

Turnlsla (1)

Turkey (1)

Taiwan, Province of China (9)
Ukraine (2)

Unitad States (969)
South Africa (8)
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Seouith Alnca (1]

Sgsai 4
Twemdan 1)
Grwtratiand (8

Tasawisrs {1}

Lirsisme Morgedaen 1)
Unites Seatens (23)
Wi M (1)

AID Ry RtEimE
APLE

Cartificstas o

ol (5}

Crata accets =

Dt ACCoss reRITICTRNE
Darabiass accens 7

Database sccess resirictions 5
Database hoensan i©

Data licenses =

Drats upload @

Data upload restrictions =
Enhanced publication =
Institution responsibility type =
Insnitution fype 5

Keywords =

Metadatn wtandands &

PID systems =

Provider types

Quality mangement

Search Berowse - Sugpest Resources -

Evaluated Nuclear Data File

EMNDF
Subject|s)

Contiend typefs)

Country

> DataCite
HEE  » I

Opiey, Cuarsum Opscs and Phywcs of Aloms Mobcules sl Parmes  Physica Matursl Szirars

Arnivwmd daks  Figin leef  Scianifi and vistiibe deis formaty Aes dels Srushusd graghics

Blesidaa @y g umane

Frones  Ruuits  Uniled Bloiws

Ciove nuciear reaction database conlain recommended, evaluated oross sections, specitra. angular distributions, fission
product vields, pholo-somic and [harmal scatering law data, wilh emphasis on neulron induced reactions. The dala were
analyred by experenced nuchear physicists 1o produce récommended libraries for one of the national mecenr doda projects
(USA, Europe, Japan, Russa and Chinaj, All dila are stored in the inlernationalty-adopied ENDF-6 formal maintained by

CSEWG

International Service of Geomagnetic Indices

15G1

Subject{s)

Content type(s]

Country

Frysics  Axtropbyules snd A v O diny Gacgrmty)

Waneal Lnsses  Gasatnion ene Gaudesy

e dwin  BEurhewd graphics Bt el Erigetifeg and sestintic el dats boreaey

Bl i mpEkiahsh

Munsian Federslinn  Japan  Bpain  inemaliondl France  Denmerd  Sermeery

“Certified”
(

Tha Intarnational Service of Goomagnaelic Indices (I5GI) is m charge of ihe iabotation and dissermeation of gromagnetic
indices, and of ables of mmarkable magnetic events, based on the repart of magnetic obsenvatones distribuled all over the
planed, with iha halp of I5G] Collaborating Institutes. The inleraction between the solar wand, including plasma and
interplanetary magnatic field, and the Eanh’s magnetosphere resulls in @ transter of energy and partickes inside the
magnelosphere, Soln wind characienstics are highly vanizhée and ey have aciually o direc! influence on Me shape and
size of the magnatosphate, on Bwe amount of ranshemed enddgy, and on the wiy this energy is disaipaied, It is clear ihat the

rifmad rivonaibe Al enoimee A masiells vaiabnne e e 0oa aneal Aemaledii in enond mannelis danahiree Ganmanhoelic

CoreTrustSeal

«WDS DSA Data Seal of Approval éﬁ!’
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Australian Data Archive certified with
the Core Trust Seal
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e.g., re3data
(Certified) (12 Nov. 2021)

https://www.re3data_.o{a? Ge. 463
’ .
Canada 261 ab 1.k (Cert. 89)

US 1135
(Cert. 46)

'
« WDS DSA Data Seal of Approval f"'ﬂ‘m s%fgrl:égls CORE
WORLD DATA SYSTEM T R USV

Social SEAL
. EU sciences,
. humanity

Core level Certification
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e Organizational infrastructure ERR e e
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Digital object manacement (8) -
Technol > FTHINT R, BB
echnology (2 rsse

Applicant feedback

BEENSDT 1 —R/\wv D
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https://datascience.nih.gov/Trusted_Digital_Repository

CORE

CoRE
SEALY/

a7 FEE M4i5E 12 525E BRI ERE
K National Institute of
LEVEL CORE EXTENDED FORMAL Health (BEIBR@YICA—T >
- . AT ADES|IHED
Organization(s) WDS: ICSL World Diata DM German 185 : International 12)n7Og &y
System Institute for Crrganiration for (BJ:?&EL\O 2017ﬂg4ﬁ Hﬁo )
<«— D5A: Data Seal of Standardization Standardization
Approval
Mo. of 14 a4 100+
Requirements
S . il —
Standards Mandatory DM 31664 IS0 14721 [0DA1S)
Requirements 150 16363 OF
IS0 16919 [
so170z1 O
Audit Process Self-assessment + Self-assessment + 150 certified audlt with
independent peer independent peer accredited auditors
review (2) review (2]
Certifiction Free 2018518 eson £10,000
Cost T RURH
Designation World Data System nestor Seal for TBD
logos or Data Seal of Trustworthy Digital
«— 4 ] B
Approval Archives
Certification A years Indefinlte dyears
lifespan
Mo.of Certified 130+ (wDs (' | Dsa 2 Coming Soon
Repositories #

Data sharing

has been successful practices in several scientific domains.

Open/Sharing Data

Past “data sharing” examples
Sharing data inside a community

(

Metadata or attribution was not important. There are communities where
“meta” information of data is /implicitly shared. Dataset and its metadata are
not “organized” for wider use.

In the context of “Open Science”

Data is research output as important as original paper.

Data needs to be referred/cited/reused (and preserved) like papers.

metadata data

journal “Data Descriptor” article

Data’s description, metadata, attribution are as important as data itself.

22




T—ROoY—FILIEVFLWAT AT

Eaﬁ:ﬁé‘o)rT—’ﬂ WX IELSHTT—EDEYILE, $HE. izt
T—58tvhDAFLHHETERFIND

» Geoscience Data Journal (Wiley Royal Meteorological Society)
. DOI

e Data in Brief  Elsevier)

» Elsevier
» Scientific Data (Springer-Nature)
. Data Descriptor
» Earth System Science Data (Copernicus Publications)
. 11.333
» Polar Data Journal (
. JAIRO Cloud

Good for science: limit research duplication,
ensure verifiability, ensure replicability,

@ Good for the economy: uptake of results by
&‘, businesses, esp. SMEs - innovation potential

Good for society: higher level of citizen and
(\‘ civil society trust in science, open and
‘& collaborative research practices lead to high
degree of responsiveness and adaptability to
societal challenges

[Celina Ramjoué, Deputy Head of
Data Policy and Innovation Unit,
DG CONNECT, 2017

— ]




AGU Position Statement
AGU Position Statement (1997~) :

QAGU

American Geophysical Unlon

Earth and Space Science Data Should Be Widely Accessible in Multiple Formats and
Long-term Preservation of Data is an Integral Responsibility of Scientists and
Sponsoring Institutions

Earth and space sciences data bases are a world heritage that should be made available to the
scientific community and public as soon as poessible (in some cases in real-time], shouwld be
organized and preserved in useable format, and showld be conserved long-term for futtre use
The responsibility for achieving this folls upon individual scientists and their sponsoring

institutions, and should be considered an integral part of conducting scientific research.

— Earth and space science data collection, analysis, and archiving are essential to our
understanding of the natural environment and how it changes with time. AGU noliev is




Print & Electronic Technologies as Social Info. Infrastructures

-
8C : I
e -7k
i g (FEEHSHRI~)
FHOry—FI T T Printing press/Gutenberg:.-;-_ .

DIFLFEY S 1445

TR B

Public library (paper media

S .
First scientific journal: 1665 :

Intl. Assoc. Academies: 1899 4 gNIAC. von Neuman:‘1_946-'
ICSU established: 1931 «+ 4 Hard Disk Drive: 1956

BEDA/R— v i« CODATA @ % TCP/IP, dial-up (64kbps):198
S, E © ) . R i
il O World Data Center sysfem : % WWW (CERN): 1991 ¢ £
Lt N 1957 4 Broadband internet 3 g
0 . l‘i" i ~
,Ez‘s‘ﬁf Electronic
*. .lcsu EEB ) Media
WORLD DATA SYSTEM i
4 New global data initiatives: ICSU-WDS, RDA etc.:2008~2013
[ DA—TAk] 2 sk, 2007] (EIRIASBFEEA ) >

[Shelley Stall (AGU), 2018]

FAIR Guiding Principles

FAIR is...
Findable
Accessible
Interoperable
Reusable

Article in Nature journal Scientific Data: Wilkinson, M. D. et al. The
FAIR Guiding Principles for scientific data management and
stewardship. Sci. Data 3:160018 doi: 10.1038/sdata.2016.18 (2016).

0” OECD S Jll THE ROYAL

@ SOCIETY
QECD Principles and stience a8 an Open Enterprise (2012)
Guidelines for Access Lo notion of ‘intelligent openness’ where
Research Data from data are accessible, intelligible, i ;
Public Funding (2007) assessable and useable GB Science Ministers

Statement (2013)




PID)
(DOl

Findable

Fi (meta)data are assigned a globallv unique and
eternally persistent identifier.

F2 data are deseribed with rich metadata,
F< (meta)data are registered or indexed in a
searchable resource.

Fy metadata specify the data identifier,

Interoperable

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

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

14 (meta)data include qualified references to other
(meta)data.

doi: 10.1038/sdala.2016.18

‘AR means: 1

_“J }-} r'11Cl l ILES [Sarah Jones, 2018]

Accessible

41 (meta)data are retrievable by their

identifier using a standardized communications
protocol.

1.1 the protocol is open, free, and universally
implementable.

A1 2 the protocol allows for an authentication and
authorization procedure, where necessary.

2 metadata are accessible, even when the data are
no longer available.

Reusable

1. metaldata) have a plurality of accurate and
relevant attnbutes.

R1 1 (meta)data are released with a clear and
accessible data usage license,

f1 2 (meta)data are associated with

their provenance.

H1a (meta)data meet domain-relevant community
standards.

JpGU 2017: K.Lehnert & B. Hanson

Use of Persistent Identifiers

Dataset publication

Dataset DOI

===

Article publication

Researchers
— Publication DOI
ORCID
Background research e
Cruise DOI
| S FundRef#
May 23, 2017 JpGU 2017: Toward Open and Beyond (K.Lehnert & B. Hanson) 30
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AGU. EGUD 7 OT14E T14E A

e AGU Earth & Space Science
Informatics (ESSI) Section

— AGU Fall Meeting {8kt 3> yiavigxel
(2018) . EE4&35%2E? (2016, 2017)

e EGU Earth & Space Science

Informatics (ESSI) Division (EGU Earth & Space

— EGU General Assembly 2017
FHRFEHTI) 22
* JpGU-AGU meeting 2018IZT: NIpGUTHIEER -
T—RIZETHAZT 2 =T 4F DB REFJ(AGU
Board Dr. Kerstin Lehnert {th)

AP

AGVU
100

Earth & Space
Science Informatics
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Science as a Social System (at least on the “Print” technology so far)

NB: “Science” in this talk is all the scholarly/scientific research domains(including humanity, social sci., eng.,..)
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o 2
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Peer-reviewed scientific journals

The publication of research results in peer-reviewed jour
is the backbone of the present research system.
It was founded on January 5th 1665 for sharing ideas and r&

http://wavelets.ens.fr/

It is also used today for evaluating researchers and projects.
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The scientific publishing
system is based on the
business model of printing:
journals belong to publishers,
researchers peer-review
articles without being paid
by publishers for this,
then articles are printed
and sold by publishers
to academic libraries.

Paris, 5" January 1665 London, 6™ March 1665




Researchers want to recover control
[Marie Farge, 2017]

‘Neither author nor reader should have to pay to publish and a
) journal should not belong to its publisher but to its editorial board.
EHILHELHREZE The dissemination of the peer-reviewed articles should be done using

§fﬁfﬂb\&7h‘*“% public infrastructures, from where articles should be accessible for free.

o Dv—FILITHIRE®D
FrE ¥ <7<, Editorial
BoardIZIRIE 9 ~NZ=.

o SHXELS (X AR0RE S
[ZEoTHILGHNEN
ETHY.

s AR DMMXITEHTT
DEAARETHAHINE  Eafts

(Marie Farge, BFZ #4578 S

ADEZ 2012F6 529 ,

http://openscience.ens.fr/M

ARIE_FARGE/)

’

Researchers proposed
an alternative model :
Diamond Open Access

Publication Process (Academic Output Sharing Mechanism) and “Journal”

(The author’s personal opinion based on articles of Marie Farge etc.)

Cost Recovery

Big Cost

“Journal” Func. On Printing Tech./Culture

Print
Publish
Sales
Disseminatio
n

Readers,
Libraries
e
nJL

XELE

Authors
=&

Journal/ox—FJL
(Editorial/#RE)

Branding, Key to determine value of

Good Editorial N l\cjlo:?l ::bl::l_ty' Value science?
Good review cold MU prposition Then, should be controllable by
- ournal) e of title the science community 2 (&

RIS TAAEDHNE]

N

Rgade_rs, Who pay this cost?
Libraries CCDARREEST HHV?

Journal/¥x—F )L Web

(Editorial/#REE)

Authors
service

)

=
AJC

XEE

Potential “Journal” Func. On electronic infra. [ Cost lower than ]
printing system?
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[ BEFRAERIXAEMEFMOERE | (Marie Farge’i &)

Editorial Policy: EQLV2ER X Z1RIRT Hh ., FIEEEZED
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Open Data ) Opwn
Source

Open
Notebooks

Scientific
social
networks

Open Peer
Review
Open
educational
EC Horizon20207 0¥ U M FOSTERZI B £k 1(2014~) resources

https://www.fosteropenscience.eu/content/what-open-science-introduction, 13 Sept 2018 accessed.

HE BRI 4--—" ﬁ;éﬁa&@ (REF. B HEREOT—4157)

-E‘: 1} els\
%ﬁ;@tﬂ&m\ AR open Research Data ) Open  Government Data
B/ RET—a%E BRF—EDF—F AL .

(European Commission (2016), Open innovation, Open Science, open to the world. A vision for Europe,
2016b:DOI: 10.2777/061652.).

« OECD:

(OECD (2015), Making Open Science a Reality, http://dx.doi.org/ ===DataCite FA ess..
.»fﬁﬁfﬁgﬁmﬁfgﬁ}a%ﬁiedqew
D00 en...researcmd StaraR

“riRDal a manﬁgﬁgﬁ'lgnhplansn g
[Gpen Access. AlRE:Sth-

DOIO Peneseiencesioee
'Reuseﬂesearch data™—

*OpenAIRETAR™

(image by OpenAIRE, CC-BY)
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| (1) OECD HE BT R EEALHRP2EES

2006 12 B . OECD MBEEIZHL YT " OECD Principles and Guidelines for Access to Research
Data from Public Funding (AMIERIZEDART —FA~DFILRIZEAT LR RUHAES
A" DBEREBENE. AET—I~OF—T Uo7 AFER L. TOLETFRERET L
N HAROBELEEEORLEIZDOEADEVIEROEEIC, TR, ERM ). NEEE).
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i 2003 10 B . NIH I Data Sharing Policy 2 8EL . IR H LW EH5T—4TEHTE
j (Data Sharing Plan) DiEFWHEL:, FEEHTIE. NHOMBERRICELHT—20#HE
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(6) BEFT2IE RCUK) Common Principles on Data Policy’
2011 4, RCUK [T 2 MBENRERH-RRT—R L LM THY . TELRYMMBLL, BWHyIC
FEHMHEERTLILOUVWLIRESSFETH =T UIZHRATELLIIZTSIELS
AFXFBIDLL, "Common Principles on Data Policy &4 L T=. FRY —IL. BFAIRLER
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G7 Science Communiqué (Turin, Italy, 2017): Paragraph 19

An international approach can help the speed and
coherence of this transition (to Open Science).

It should target two aspects:

* Incentives for the openness of the research
ecosystem

 evaluation of research careers should better recognize
and reward Open Science activities.

e Infrastructures for an optimal use of research data

« all researchers should be able to deposit, access and
analyse scientific data across disciplines and at the .
global scale

 research data should adhere to the FAIR principles

(findable, accessible, interoperable, and reusable). . FAIR
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Society 5.0

na—Fx->

=2 Eem
ﬂﬂ!:j ol SOIDIATH. - o o.c
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Ti-ATh H—EATI9hIa— h PR h

A-HR ‘iﬁ‘-‘ 'm W (i) € 50

[AfLL - #k(2016),
STI/RS - X> . Vol.2, No.3,
doi:10.15108/stih.00044]

2015
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[PIRIE, EU 67 €
https://www8.cao.go.jp/cstp/

kihonkeikaku/5gaiyo. pdf] translated and modified by Y. Murayama]
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20 € Horizon2020).
[from http://www.eurogeography.eu/SoC/guidelines/stakeholders.html,
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Credibility of Science

50%

18

1.00 — =

» Access to original anc
complete data sets
for reproducibility

useful responsa)
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* Re-usability declines
with time

P{data axtant
=]
[S]
N
]

o
b
i

I 1 1 1

age of paper (years)

* Availability declines
with age

htp:/fjournals. plos.org/ plosonefarticle %id=10.1 371/ journal . pone. 00003088 pone-0000308-g00 2

http:/ fwww.sciencedirect.com fscience/article/pii/S0960982 213014000
Wim Hugo, UN World Data Forum, 2017
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The Open Data Iceberg

l.- Welcome to the United Mations

Lf + RN, abSTmMLEG,ﬂALS
{% Ii"l'",l:i E PLATFOR l

Session 5: 8TI napa[:mr hunldmg for achieving the SDGs

1 TUESDAY, 16 MAY 2017
J 1200 FM - 1:00 PM
? CONFERENCE RDOM 4, UNHD

D) —-R—ILrEB(GETIY
DINTK, 2017) DEERATAREK
Y-

https://sustainabledevelopment.un.org/content/documents/26001Session_5_Geoffrey_S._BOULTON.pdf [Z#fILUASFIER, 4 B #E5E

TR ILD R curse of “Digital”?

e EHIMAGTOAILAN —JH#EEE. FIAD
=y §
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Costly more than paper-based preservation

- T—ARAEE . RIEIEHEFTRED
Long-term accessibility to data and data-contents
« FRT—FTIOFYADFRYBZ (AT L—2a) LR
(THDH

Eternal iteration of storage/data system migration?

— INZEETTEOHRBRBFUNR I EAET
IZlZ=>Z D=8 OFAIREE
Ultimately can produce socio-economic benefit to cover
them?




San Francisco Declaration of Research Assessment (DORA)

ZRGRERAREBHOT I TVEGEX. T—2. VYT
7. A etc) ARRELTRHONDINE

e Promotes value of all scholarly outputs

Journal articles =  Protocols
Preprints - Research materials
Datasets -  Well-trained researchers

Software - Societal outcomes and policy changes

e Focuses on the merits of the work

Reduces JIF-chasing

PZaviy Facilitates Open Science practices
T7932—I2&%b : — q ducibilit
B0 i mproves rigor and reproducibility
PHES Enhances collaboration

@ @ Sfdora.org, Declaration On Research Assessment Improving how research is assessed, 2018,
X https://sfdora.org/wp-content/uploads/2018/10/18-1016-DORA-slides_short-presentation_FINAL.pptx




Change is happening: Research Institutes https://sfdora.org/

How to Strengthen Hiring Practices at 2 Application includes
Academic Institutions: an Interview with . .
Or. Sandra Schmid . COﬂtI’IbutI(?n to
K research field
. * Open Science
‘DORA « Team Science

stakehetlers

Staff member sits on

hiring deliberation

meetings as a neutral Chartie Univ.
UT Southwestern Medical Center - ,_.,-,:h Dirsgl . party to promote Hospital
Dallas, Texas il balanced discussions

Candidates receive questions
before Skype interviews, so
they have time to reflect. The
goal is to identify thoughtful

individuals, in addition to
: , NP . . h
candidates who process Charité University Hospital

A
; @
information quickly. Berlin, Germany qu_______r

Change is happening (Funders)

Wellcome Trust Web site

How we judge research (2018)
outputs when making * Improvements to our
funding decisions - rant application and
i e T ecision process FWelclcome
« “We’ve modified our grant Trust(AREEE 5
: application forms so that HEES) -
NOwW w

[S . IR B BREEE)

Clrosie of Salomte, ivees e sps Woloome b aking for g€ir outputs, whic S
1o Pealtil thee perincipben of tha Sam Framciscs Decharstion on InC|Ude (bUt are no o)%%ﬁ#ﬁ(:%&
ited t0) preprints, HEREALR (X

atasets, software,
research materials and
inventions, patents an
ther commercial

tivities. Previousl

F—& . a—K %
. ERETES,
e,

Ju !
cite their rese
publlcatlittﬂslé ome.ac.uk/news/how-

We-judge-research-outputs-when-
making-funding-decisions
Red letters are by Murayama

4

nce potantial b 5 https://sfdora.org/wp-
content/uploads/2018/10/18-1016-DORA-
slides_short-presentation_FINAL.pptx




GDS (Greater Data Science)

[David Donoho (2017) 50 Years of Data Science, J. Compurt.
Graph. Stat., 26:4, 745-766,
doi:10.1080/10618600.2017.1384734]

1. Data Gathering, Preparation, and Exploration

2. Data Representation and Transformation »
: D B ) https://profiIes.stanford.edu/d;vid—donoho
3. Computing with Data David Donoho
_ (Dept. Statistics of
4. Data Modeling Princeton University,
? winner of von Neumann

Prize, Gauss Prize, and
fellow of American
Mathematical Soc.)

5. Data Visualization and Presentation

6. Science about Data Science

G7
CSTI

2012

q,.7
https://sfdora.or

Digital Transformation)




etc.

DataSeal of Approval

CoreTrustSeal

WDS




Fin.

Questions?

Contact: murayama@nict.go.jp
or
murayama.yasuhiro.r92@kyoto-u.jp
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=Interoperability

° SDGs

« DON’T regulate what we don’t yet understand.

(“The Data Harvest”, RDA Europe, December 2014)

Examples to approach Open Science (data sharing etc.)

e Academies :
e US: Board on Research Data and Info. (Natl. Academies) 2007 or 2011(?) ~

e JP: Committee for examining Open Science 2015~
2015
It was followed by committees for OS promotion/platform successively.

* Flexibility of public funding is sometimes limited for community engagement and consensus forming.

* Institutional/General Data Repository/
e UK Europe US EUDAT OpenAlRE EOSC Univ./institutional data repositories,
Zenodo, figshare...

 JP: Often project-based data storage, not very “FAIR” nor very sustainable.
““FAIR”

Recent trials of data preservation at dept. and/or library in universities.

* Development of NIl Research Data Cloud
* Kyoto Univ.'s KURENAI, Nagoya Univ., Tokyo Univ. ...
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. =Interoperability

» FAIR data principle
Findable, Accessible, Interoperable, Reusable

« DON'T regulate what we don’t yet understand.

(“The Data Harvest”, RDA Europe, December 2014)
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