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ICSU-WDS and Open Science (TBC)
=>» “Open Science” as Data-Driven Science Ecosystem
--- from a viewpoint of Japan, and with past community practices

Yasuhiro Murayama

Member of Cabinet Office Expert Panel of Open Science Promotion
ICSU-WDS Scientific Committee ex officio
Member of Science Council of Japan
National Institute of Information & Communications Technology

Collaborators: Takashi Watanabe, WDS-IPO, Toshihiko lyemori, Masahito Nose,
Kazuhiro Hayashi, Yasuhisa Kondo, Yasushi Ogasaka, Hideaki Takeda,
Colleagues of Cabinet Office of Japan and National Diet Library

WDS International Programme Office Hosted by NJS?
Based in Tokyo, Japan

1

My position in Science & OS scenes

Geophysics, Atmospheric/Space Science
Board member of Japan Geoscience Union (2014-2015)

Adjunct Professor, Kyoto University, (2013-2014)

American Geophys. Union Earth & Space Sci. Informatics Section Exec. Comm

UGG
@UGG' IUGG Union Commission of Data & Information (2017-)

0 Member, Science Council of Japan

NJE? Research Executive Director, Strategic Program Office, NICT
'
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il ¥ ICSU-World Data System Scientific Committee, ex officio member
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' — Member, Expert Panel of Open Science, Cabinet Office
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EC’s High Level Expert Group of European Open Science Cloud (2015-2016)

.ﬁ G7 Open Science Working Group (cont.)
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What | wish to talk today

®Political Background
®System of Scientific Research

®|CSU-World Data System

®Dawn? For Societal Digital Transformation
?

®Specific Science Community

Political Background
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3. Open Scientific Research Data

9 Open enquiry is at the heart of scientific endeavoy
has profound implications for the way that scieoce
communicated. It can provide socksty with the nec

= G7 2016 Science
Ministers’ Meeting
(Japan)

ragi*®Prefectural

Yy
Government, and Tsukuba City Gor
®"Open Science” was one of six themes

(focusing research data)

l:h-a iangu We are m'nmmed to upEnness I scie

® Agreed to create a new G7 Working
Group of Open Science.

September 27-28 iy,

- Discussing next topics

- WG Report was accepted.

Data

®Data issues
— Mutual trustworthiness of Science and Society
— Information asset for the human society

— Fuel to drive/accelerate science & technology
=» Data Driven Innovation (OECD, etc.)

— Data as a “first class” research output/resource
— What is the best practice for both Science and Society?

A. Einstein, BXPodolsky, Q_uantum Encryption Technology

and N. Rosen (1935)

http://www.iflscience.com/technolog
y/encryption-today-how-safe-it-really
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Expert Panel on Open Science based on Global

Perspectives (Cabinet Office, Japan)
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“Promoting Open Science in Jagan: Opening up
a new era for the advancement gf science”,
lish in ffi f n March 30, 2015.

Executive summary:

Yuko Harayama,
Executive Member,
Council for Sci. Tech. Innovation
(CSTI; hosted by Cabinet Office)

http://www8.cao.go.jp/cstp/sonota/openscience/150330_openscience_summary_en.pdf
and other texts available on web

Cabinet Office/CSTI National Principle of Open Science

[H. Manago, 2015]

Cabinet Office “Expert Panel of Open Science” Dec, ‘14 ---March ‘15)

http://www8.cao.go.jp/cstp/sonota/openscience/
==> Final Report was published at the Web site 30 March 2015.
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A Promotion of “Open Science” in Japan

®The “national principle” is not obligation nor
mandatory rules, but “guiding principle” rather.

®To be followed by stakeholders’ discussions

=>» related ministries, scientific societies,
universities/ national institutes

®Accepted by not all scholars. Depends on their
disciplines and past practice/culture.

®New funding mechanism is also required

—to encourage researchers, journal editors,
publishers, data producers, data infrastructure
managers/developers.

System of Scientific Research
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Flow from Research to Society
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Example in IPCC (1)
— Community Consensus of Scientific Knowledge by Thousand Scientists

IPCC
1000

WG1 “Physical Science Basis” i_?""dl_i_'j'les

Approx. 1,300 scientists
worked for the IPCC WGL1.

1300 WG1

Consensus of professional

community is necessary.

IPCC, 2013

Social benefit of Science 12




“Science as a Social System”
Example from IPCC (2) . . o knowledge generation dissemination
— Treatment of Uncertainty of Scientific Knowledge / Research Performing\ /b iishers N\ )
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- ' ¥l Assoc. Academies: 1899 ¢
ICSU established: 1931
“ ENIAC, von Neumann:
World Data Center syster~ : 1057 ¢+ Hard Disk Drive: 1956
n Uiy CODATA & TCP/IP, dial-up (64kbps): {1982
4 ' & WWW (CERN): 1991 &
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Learn from the past for future of the Science

16 to 17th Centuries

Geomagnetic data collection over oceans

http://www.kakioka-

[Arakl 2015 Jonkers etal, 2003] jma.go.jp/intro/enkaku.htm|

]

Federation of Astronomical
& Geophysical Data
Anahyuis Services

21st Century

Increasingly Required:

- Use advanced IT/ICT

- More multi & interdisciplinary
- Global interoperable system

. New body ICSU -WDS was
a L“ established (2008) for a
A0y new data management, for
ICsU | all disciplines.

WORLD DATA SYSTEM )
nicP 17
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Community-driven certification
of Trusted Data Repository (TDR)

Core level Certification T

16 Requirements 16@0REF

+ Context

* Organizational infrastructurs (§)
= Digital object managemant(8)

* Technology(2)

* Applicant feadback

@ gg@

WORLD DATA sﬂﬁﬂ Icsy
RLD DATA 5YSTEM




Context: What is a Trust of Digital Data

f- Data creation

Works, workflow, budget plan * Storing & curation of data

in repository
. Design e Long-term preservation/ archive,

of metadata, IDs, data curation, PID, metadata

and their management

> PID)
e Cyber security of data inf. system

. ICT

e Security against unauthorized
Cyber security technologies, access and alteration
electronic watermark, block

chain... \_

International Framework of “Trustworthy Data Repository” Certification

?
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Community Overview of Open Science (in connection to WDS Japan)

WDs .‘_ﬁ\. ICsU 3] European Open Science Cloud
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OECD
Open Science WG etc.

Dawn? For Societal Digital Transformation
?

24




[J.C.Burgelman, 2016]

Science & Economy & Data, in EU & Japan — :
y ! P o European Open Science Cloud
Economical,Strategy,of;
curopean DT N w
= L . b Bottom-up Gov.,
Digital Single Market: ST — Federation, Governance
supparting cloud in Europe B T e Sustainability
Sci. Tech. 5-Year Strategy of Japan ER K ' Trustworthorthiness LaYer
i~ S v~ Enhance the Digital Economy =

el Servien Platform el Cloud computing & other data services A
= e e | = 5 |4
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» “Society 5.0” (“Super Smart Society”) £ | Data Discovery & Catalogué™ ™

Info. & services on demands from social European Open  Interolperability, " £0§ e

stakeholders Science Cloud Standard of = | | E g ]

. . al 4 b & High Speed C tivit
> Social transformation data, ... 2 o Ed B B P e RS Y
> Integrating cyber + physical spaces e S NENE ey 2L g
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» Systemizing & coordinating multiple openforumeurope = L E ‘ — Layer i
. . ” ¥ " | I -
systems: “Society 5.0 Service Platform - 2| § : 3 l
. . ) : £ —— 1
co-working w/industry, academia, sl FA3 | Mumanities |-...[Citizen sclenca] ...
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Leading to a digitally integrated economy Remind the Long Data Tail

and society From ITU Forum : ,
[Peter Wittenburg, 201
0%, Focus on Big Data
Y X a—-—"y
hd ® DIGITAL - in general raw data
@ _INTERMNET @ Interconnectivity ECONOMY & oY .
® cconomy P + Interoperability ) SOCIETY in general regular structure
‘ee® e
L N Data Intensive Science
= Internet = stand-alone vertical * |nternet = universal platform domain of numbers
* Economies of scale = Economies of scope Humber of Data Sets - find patterns across globally

spread collections
- fit parameters using big data /

\The role of the government is to facilitate advancement of an
\Internet economy with the vision to instill interoperability in Focus also on Small Data : : =Y
‘order to usher in the digital economy - often covers domain knowledge Smart Information Science

! - much mare hel‘.emgeneous == | domain of symbols just one example

- semantically join kindred collections

- exploit using semantic knowledge

- [John Ure, Univ. Hong Kong, ITU Forum on Digital F 1 fat struct d
Economy in Thailand, Bangkok, 2015] 1N generat SpEcial SLIUCIUreS an

b e e , RN , difficult semantics
https://www.slideshare.net/trpcbiz/digital-thailand 7




For Global Framework of Science
with Research Data Sharing

.4'1\[55“ Inter-governmental *
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Specific Science Community
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AGU PUBLICATIONS DATA POLICY

First adopted by Publications Commitiee November 1993 [Revised
March 1584, December 1885, Oclober 1838, October 2013). Adopied
by Council December 2013, Updated in 2016

QAGU

American Geophysical Union

e Transformation of
a scientific
community

AGL affirmed in its 2012 posilion statement that “Earth and space

ferm preservation of data s an inlegral responssbility of scientsts and
sponsonng institutions " Fﬁlln'.\'w; thils statement and 1o advancs
scientific exploration and discovery. and aliow a full assessmeni of
msults presented in AGU's journals. all data necessary o understand
evaluate, replicate, and build upon the reported research must be

made avasable and accessible whenever possible

Earth and Space Sclence 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 spoce sciences dato bases are o world heritage that should be mode available to the
sctentific community and public as seon as possible (in sorme coses in real-time), should be
organized and preserved in useable format, and showld be conserved long-term for future wse.
The responsibility for ackieving this falls upon individual scientists and thefr sponsoring
institietions, and showld be considered an integral part of condwcting scientific research.

Farth and anare scisnra dara eollactinn analvsis and archivine are pezontial tnooor

science data should ba widely accessible in multiple formats and fomg-
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I May 23, 2017

" TR
AGU K.Leh

Coalition for Publishing Data in
the Earth and Space Sciences

COPDESS connects Earth & space science publishers
and data facilities to help translate the aspirations of
open, available, and useful data from policy into practice.

. (BAWILEY
. O ok N

@ T"m : ') os

& S‘FITII'I-EEI _‘ eﬂlﬂ-lSI

COPDESS Suggested Author

nert

= IEDA : Instructions and Best Practices
. S for Journals
( w:l:h.lllu
H\'“ o ﬂ A'AAAS.  COPDESS Statement of
mh—ﬂ-— Commitment

JpGU 2017: Toward Open and Beyond (K.Lehnert & B. Hanson)
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JpGU 2017: K.Lehnert & B. Hanson

AGU: Focus on Data

J__] AGU Data Engagement Activities
—  AGU's Dala Position Statement (First developed in 1987) Data should be

Cost of Data Sharing

®Transition to “digital”?:

— not only scientific data, but toward including most

[@acu] - ) .
[ weil documented, preserved, and ireated as a world heritage. of the social activity (European Commission’s view).
* Started Earth and Space Sclence in 2014
Do BTk i TR ®Costs: data management work, human costs,
+ Data Management Assessment Program T . .
» AGU Data Blog (Part of GanSpace) servers & storage etc. (even for daily life of scientists)
* Coalition on Publishing Data in the Earth and Space Sciences —
{CDF‘[}ESS_.mg} and many other community efforts aimed at elevating IocaIIy more cost than befo re,
D26t pAciARG. _ but will (be toward) benefit in total (in future).
« Participating in elevating data best practices
- Several Policy pieces in Eos.org and, with others, Science _ 9 Not gOOd idea to do a" Wlthin researCh budget
+ Data Fair at AGL Fall Meeting—Information to scientists around data :
skills and resources UG o ”
+« Many sessions around open data at meetings, including this one: o Dlgltal Investment needs to be not Only
- [M-GI27] [EE] Challenges of Dpen Science: Research Data Sharing, Infrast Tis, H H a«“ H H »”
B e e e, Lo academic funding, but also “social investment”.
May 23, 2017 JpGU 2017: Toward Open and Beyond (K.Lehnert & B. Hanson) 33 34
. For Global Framework of Science
Innovation & with Research Data Sharing
M M l‘.‘.f -
Open Science/Research Data Sharing ~$ricsu_|| Inter-governmental #-p%
< . Coordination ®or | 672016
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(scientific findings, S 8 °>" 8 ?__ -
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ilitati E & |(value not = -
Facilitating new = 0O K B 20 4 e =
linkage of knowledge %ﬂé recognized Knowe ge) £33 & Research Communities|| Research C3) g
pieces may be the ™ C ; o (Created ® 9 o ' . Performing
way of paradigm 8 £ K Knowledge) .E’ ) ‘. z @AGU Bodies -5 gJD
change. K C = i Amerian Gesppca nio o X
2 g .8 Uniesn 8 c
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(Eiichi Yamaguchi, 2008, > =) = o E
adapted by Y. Murayama)  Creating Knowledge & Information (Research) - 34







