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CODATA Strategy:

i Mobilizing the Data Revolution

= A50 year old global organization, founded by Three priority areas essential to a coordinated
the International Council of Science to address international response to the data revolution.
data issues. > Promoting implementation of effective data

= General Assembly represents all members principles, policies and practices;

= Executive Committee has wide representation, » Advancing the frontiers of data science and
includes members from 11 countries and 5 adaptation to scientific research;
continents. > Building capacity by improving data skills and the

= Secretariat in Paris at ICSU HQ functions of science systems needed to support
data management (particularly in LMICs)

= Member countries participate in TGs, WGs and
other initiatives plus have their national
agendas
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Major Initiatives for Impact

5 INTERNATIONAL
COUNCIL
FOR SCIENCE

international social science council

ISSC & ICSU Members Vote to
Pursue a Merger

World’s top bodies representing the
social and natural sciences vote to
pursue a merger, forming a single
organization representing all

social and natural sciences by 2018

CODATA Management

Growth and Sustainability

-New Country Membership

-New Commercial Members and Other Affiliates
-Project Grants and Contracts

-Hosting for CODATA Secretariat/Regional offices
-Secondments and Internships

-Mergers & Acquisitions

Focus on CODATA
Consolidated Network (HQ
& Field)

— Role of National Committees



RO I e Of CO DATA INTERNATIONAL
U National Committies FOR BRAERGE

CODATA National Committees are composed of national
stakeholders and data experts.

=  Opportunities

=  Forum by which national stakeholders may advance data
agenda in step with international developments;

= Point of contact with CODATA; T e ;
= Contribute to CODATA strategy; ? I i
= Propose Task Groups, host or participate in international ::,E

workshop series; %

=  Undertake activities with other National Committees,
bilaterally or in groups.

Actions for USNC at End of Presentation I

RDC 4 DRC

Research Data Canada - Donnees de Becherche Canada

F' A c INTERNATIONAL UNION OF g@
112480 PURE AND APPLIED CHEMISTRY -




CODATA Data Policy Activities

Data Policy Committee, chaired by Paul Uhlir,
international expert in Data Policies and member of P T
CODATA Executive Committee. :

Current Best Practice for Research Data Management
Policies http://dx.doi.org/10.5281/zen0do0.27872

The Value of Open Data Sharing, report for GEO
http://dx.doi.org/10.5281/zenodo.33830

Legal Interoperability, Principles and Implementation
Guidelines https://doi.org/10.5281/zenodo.162241

dricsuiap sc twes
FAIR Data F A R
. . .. indable ibl t bl eusable

= Chairing the European Commission’s Expert Group oo T eroperabe

on FAIR Data: /O % é’b ’:"‘

http://bit.ly/FAIR Data Expert Group

OECD Global Science Forum and CODATA Project on
Business Models for Sustainable Data Repositories:
http://www.codata.org/working-groups/oecd-gsf-

sustainable-business-models
11/2/2017



http://dx.doi.org/10.5281/zenodo.27872
http://dx.doi.org/10.5281/zenodo.33830
https://doi.org/10.5281/zenodo.162241
http://bit.ly/FAIR_Data_Expert_Group
http://www.codata.org/working-groups/oecd-gsf-sustainable-business-models

Advancing the Frontiers of Data Science
U

1558 12341234 tonbne) Whaw 1 120051

) _ ‘Y= DATA SCIENCE JOURNAL
Data Science Journal http://datascience.codata.org/ S

= Data Science Journal Special Collections

= Papers from SciDataCon 2016, part of
International Data Week, now available

New conference series: i Ly « ‘ , .:
. . £ : ';J ) ]; "
= International Data Week, every ‘even’ year: T R e
2018, 2020...
= CODATA Conference will happen every ‘odd’
year: 2017, 2019... Special Collections
Commission on Data Standards for Science e AT B
o 20 Years of Persistent
Commission (Task Group) on Fundamental |
Consta ntS Appl|cat|on5 and Special Collection
Future Directions SciDataCon
Task Groups (elected by General Assembly every
This special collection of papers discusses This special collection is of selected papers
tWO yea rS) the architecture of PID systems, their from SciDataCon2016, Denver, Colorado,
adoption and application, and new use USA, (http://www.scidatacon.org/2016/)
Working Groups (approved by secretariat and A
Executive Committee to address strategic issues)
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http://datascience.codata.org/

Commission on INTERNATIONAL
o FOR SCIENCE
Data Standards for Science

Major transdisciplinary research issues depend on the
integration of data and information from different sources.

‘Inter-Union Workshop on 21st Century Scientific and Technical Data Developing a roadmap for data
integration’, Paris, 19-20 June: http://bit.ly/codata standards workshop

= Representatives of International Scientific Unions: IUCr for CIF; IUPAC for chemical terminologies;
IUGS for GeoSciML; etc.

= Representatives of Standards Organisations: e.g. Darwin Core, for biology, biodiversity; DDI for
social science surveys; OGC for geospatial data; W3C for the web.

Position paper in development.
= Directory of activities involving international
scientific unions.
=  Maturity model for vocabularies and standards.

= (Case studies of applications of vocabularies and
standards for transdiciplinary research.

Larger follow-up workshop 13-15 November, Royal
Society, London.

Vision of a decadal initiative to advance science through = 1
integration of data and information.
11/2/2017



http://bit.ly/codata_standards_workshop

CODATA WG on Description of
i Nanomaterials

Convene ISUs, Draft Framework Refine/validate
International Form Working for Description in FP7 Future

Stakeholders Group of Nano Needs
and data experts Nanomaterials Project

e CODATA WG on the Description of Nanomaterials:

http://www.codata.org/nanomaterials
define_require

- Uniform Description System v.02, May 2016:
Crystallographic
http://dx.doi.org/10.5281/zeno0d0.56720

describes_a

Future Nano Needs Project:

Surface
S http://www.futurenanoneeds.eu/

Figure 4. Informati gories for describing an individual nano-object

describes_a
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http://www.codata.org/nanomaterials
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CODATA Task Groups 2016 - 2018

Agriculture Data, Knowledge for Learning and Innovation

Building Foundational Training in Research Data Science

Citizen Science and the Validation, Curation, and

Management of Crowdsourced Data (with WDS)

Coordinating Data Standards amongst Scientific Unions

Data Citation Standards and Practices

Earth and Space Science Data Interoperability

Linked Open Data for Global Disaster Risk Research

Preservation of and Access to Scientific and Technical Data

in/for/with Developing Countries (PASTD)



http://www.codata.org/task-groups/agriculture-data
http://www.codata.org/task-groups/foundational-training-in-research-data-science
http://www.codata.org/task-groups/citizen-science-and-crowdsourced-data
http://www.codata.org/task-groups/coordinating-data-standards
http://www.codata.org/task-groups/data-citation-standards-and-practices
http://www.codata.org/earth-and-space-science-data-interoperability
http://www.codata.org/task-groups/linked-open-data-for-global-disaster-risk-research
http://www.codata.org/task-groups/preservation-of-and-access-to-scientific-and-technical-data-in-for-with-developing-countries-pastd

Challenges in Data Science

TG Earth-Space Science Data
Interoperability

Preparing second
edition of Atlas of

the Earth’s
Magnetic Field
http://bit.ly/atlas-
magnetic-field

Contribution to standards for
multidisciplinary GIS for geoscience data
Increased focus on interoperability and
standardisation issues.

International collaboration for conferences
and training activities (Moscow and Sochi,
July 2016; Peterhof, October 2017).

11/2/2017

TG LOD Global Disaster Risk
Research

* White Paper: ‘Gap Analysis on Open Data

Interconnectivity for Global Disaster Risk
Research’ http://bit.ly/White Paper-
LOD Disaster Gap Analysis
* Important response from the perspective of
science and data to post-Sendai framework
* Inviting comments until 30 September.

Data Centers | QJJ

Active harvesting

Real Time
EO Data
Collection

Historical
Disaster Data
Collection _

| 5.8

Disaster Loss
Data
Collection

/" Semantic mining crowdsourcing b 3
Social Media I Scientists |

wwuw.radi.cas.cn
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http://bit.ly/atlas-magnetic-field
http://bit.ly/White_Paper-LOD_Disaster_Gap_Analysis

Directed by CODATA and delivered by The
Academy of Science of South Africa (ASSAf)

"The Platform will play a critical role to assist > \ d
African countries in developing the necessary |

capacities to manage and exploit scientific data
for the benefit of society.”

Ms Naledi Pandor, SA Minister of Science &
Technology, 8 Dec. 2016

African pen Science Platform

* High level advisory council: chaired by Khotso Mokhele, Chancellor, UFS, South Africa
e Technical advisory board: chaired by Professor Joseph Wafula, CODATA ExComm, JKUAT, Kenya.

*  Workshops at Science Forum South Africa (Dec 2016) and at Association of African Universities (June
2017). AAU is a key partner. Building partnership with RUFORUM and UbuntuNet (Nov 2017) and
others.

* Meetings of National Data Fora in Madagascar (September) and Botswana (October).

* National Forum on Open Data Open Science, hosted at the University of Botswana, 30-31 October
2017. Initiative to engage with issues such as Data Legislation Governance and Policy; Coordinated
Research Data Cyber-Infrastructure; Data Awareness & Capacity Building; Data Management and
Repositories.

11/2/2017 11



African Open Science Platform
Pilot Project Work Packages

Establish African Open Data Forum / Platform

Co-design African Open Data Policies
Develop Incentives Frameworks

Develop Research Data Science Training

Activities require
low funding for
coordination,
secondment,
contributions in
kind and evaluation.

African Research Data Infrastructure Roadmap

Activities require Funded Research Data Infrastructure Initiatives
higher investment
for coordination,

co-design
implemenatation
and evaluation.

Funded, co-designed transdisciplinary research
projects

11/2/2017




CODATA-RDA Data Science
U Training Initiative

 Annual foundational school hosted at ICTP, Trieste (with
the objective to build a network of partners, train-the-
trainers).

 Advanced workshops, ICTP, Trieste, following the
foundational school.

* National or regional schools, organized with local
partners.

* Planning at least two pilot schools as part of the African
Open Science Platform project.

* Next #DataTrieste Summer School, 6-17 August 2018.

 Next #DataTrieste Advanced Workshops 20-24 August
2018.

* Next regional foundational school ‘CODATA-RDA School
of Research Data Science’, Sao Paulo, 4-15 December
2017: http://www.ictp-saifr.org/?page id=15270 -
deadline 22 September

The Abcius Sadam
| ational Centre m
ICTP / zéﬁ%::anreticc:l Physics



http://www.ictp-saifr.org/?page_id=15270

U

Foundational Curriculum @ 3

H DATA ALLIANCE

Seven components: open science, data management and curation; software carpentry; data carpentry;
data infrastructures; statistics and machine learning; visualisation.

Builds on much existing courses to create something more than the sum of its parts:

Open Science — reflection on ethos and requirements of sharing/openness

Open Research Data — Basics of data management, DMPs, RDM life-cycle, data publishing,
metadata and annotation

Author Carpentry — Improving research efficiency with command line and OS tools.
Software Carpentry — Introduction the Unix shell and Git (sharing software and data)

Data Carpentry — Introduction to programming in R, and to SQL databases

Visualisation — Tools, Critical Analysis of Visualisation

Analysis — Statistics and Machine Learning (clustering, supervised and unsupervised learning)

Computational Infrastructures — Introduction to cloud computing, launching a Virtual Machine on
an laaS cloud

Building international network of short courses http://bit.ly/first data school trieste

Programme and materials: http://bit.ly/School of Research Data Science-Programme ;
http:/fbit.ly/first_data_school materials 14



http://bit.ly/first_data_school_trieste
http://bit.ly/School_of_Research_Data_Science-Programme
http://bit.ly/first_data_school_materials

CODATA and Data Science
U Capacity Building: Training

CODATA Training in Big Data for CODATA IS| Workshop on Big Data for

Science Science, Indian Statistical Institute,
Beijing, 4-20 July 2016 Bangalore, 9-20 March 2015
http://bit.ly/CODATA- http://drtcl.isibang.ac.in/bdworkshop/
China Training 2104-Call
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http://bit.ly/CODATA-China_Training_2104-Call

INTERNATIONAL DATA WEEK

IDW 2018

Gaborone Botswana: 22-26 October 2018
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RESEARCH DATA ALLIANCE BOTSWANA
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* Nominations
— President (2018-22)
— 2 Vice Presidents (2018-22)
— Ordinary members (8) (2018-20)

* |nternational Task Group Topics
— US initiatives for International Input

* QOperation of the US National Committee within BRDI
— Continue as informal subcommittee

— Players
* CODATA International Officers
* US TG Chairs
* Co-opted (e.g. Past Officers)
 BRDI Members -- Additional involvement




BOARD ON RESEARCH
DATA AND INFORMATION

Thank youl!

Bonnie C. Carroll
Secretary General

Many Slides courtesy of
Simon Hodson
Executive Director CODATA

www.codata.org
http://lists.codata.org/mailman/listinfo/codata-international lists.codata.org
Email: simon@codata.org
Twitter: @simonhodson99
Tel (Office): +33 1 45 25 04 96 | Tel (Cell): +33 6 86 30 42 59

CODATA (ICSU Committee on Data for Science and Technology), 5 rue Auguste Vacquerie, 75016 Paris, FRANCE
11/2/2017 18
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CODATA Recommended Values of the Fundamental Physical
Constants, 2014: http://dx.doi.org/10.5281/zen0do0.22826

2014 CODATARECOMMENDED VALUES OF THEFUNDAMENTAL
CONSTANTS OF PHYSICS AND CHEMISTRY NIST SP 959 (Aug 2015)

See: P. J. Mohr, D. B. Newell, and B. N. Taylor, arxiv.org/pdf/1507.07956v1.pdf (2015).
A more extensive listing of constants is available in the reference given above and on
the NIST Physical Measurement Laboratory Web site: physics.nist.gov/constants.

Quantity Symbol Numerical value Unit

speed of light in vacuum c,co 299792458 (exact) m &
magnetic constant o 4mx 1077 (exact) N A2
electric constant 1/;1,002 e 8.854187817...x 10712 Fm!
Newtonian constant of gravitation =G 6.67408(31) x 10711 m® kg~ g
Planck constant h  6.626070040(81) x 10734 J s

h/2m . A 1.054571800(13) x 1073%  Js
elementary charge e 1.6021766208(98) x 1071 C

fine-structure constant e?/4mepfic o 7.2973525664(17) x 107°

inverse fine-structure constant a~t  137.035999139(31)

Rydberg constant a®*mec/2h R, 10973731.568508(65) il
Bohr radius a/4nR gy 0.52017720067(12) x 10~ m

Bohr magneton eh/2me pug  927.4009994(57) x 10~2%¢ J =L 10



http://dx.doi.org/10.5281/zenodo.22826

ATA DataTrieste Film on Vimeo
ODATA-RDA School of Research Data Science 2017, ICTP

Trieste: #DataTrieste

100L

OF RESEARCH DATANSCIENCE
TRIESAE 2017
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https://vimeo.com/232209813

CODATA and Data Science
U Capacity Building: Training

CODATA ISl Workshop on Big Data for
Science, Indian Statistical Institute,
Bangalore, 9-20 March 2015 U
http://drtcl.isibang.ac.in/bdworkshop/

STATISTICAL

: : I CODATA LIPI Workshop on Big Data, Tools and

AR 'E Data Management, LIPI, Jakarta, 2-4 Sept 2015
[ =g oy http://www.codata.org/events/workshops/workshops-

[ThiTY N DivERsITY | U 2015/training-workshop-on-big-data-jakarta

4 ANALISIS BIG DATA %
Lt “TOOLS BIG DATA MANAGEMENT

ﬂ PDII LIPI - JAKARTA, 2-4 SEPTEMBER 2015 2 1



http://drtc1.isibang.ac.in/bdworkshop/
http://www.codata.org/events/workshops/workshops-2015/training-workshop-on-big-data-jakarta

CODATA and Data Science
U Capacity Building: Training

CODATA Training in Big Data for Science
Beijing, 4-20 June 2014
http://bit.ly/CODATA-

China Training 2104-Call

CODATA PASTD Training Workshop on
Open Data, Kenya, Jomo Kenyatta
University of Science and Technology, 3-
5 August 2014
http://bit.ly/codata-training-jkuat

¥ &4 532

CHINESE ACADEMY OF SCIENCES
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CODATA-RDA School of Research
Data Science

Contemporary research — particularly
when addressing the most significant,
transdisciplinary research challenges —
increasingly depends on a range of skills
relating to data. These skills include the
principles and practice of Open Science
and research data management and
curation, the development of a range of
data platforms and infrastructures, the
techniques of large scale analysis,
statistics, visualisation and modelling
techniques, software development and
data annotation. The ensemble of
these skills, relating to data in research,
can usefully be called ‘Research Data
Science’.

11/2/2017
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RESEARCH DATA ALLIANCE

sdftware carpentry

B

DATA CARPENTRY

MAKING DATA SCIENCE MORE EFFICIENT
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Leverage

From September 2015 to September 2016, the annual income from membership fees
of c.€205K leveraged further investment in activities to a total of over €1.9M: a
leverage ratio of over 9.6:1. This estimate includes external contributions to events,
Task Groups and similar activities, sponsorship obtained as well as host and participant
investment in events. As a specific example, in August 2016, the CODATA-RDA School
of Research Data Science was held at ICTP in Trieste. CODATA’s own investment in the
event totals c.€10K in travel and student support. The event as a whole leveraged an
additional ¢.€270,000 in support, comprising international and local travel and
accommodation for experts and students as well as sponsorship and local expenses. It
should be noted that this estimate considerably undervalues the CODATA’s
leveraging power as it does not include any estimate for contributions in kind (e.g.
co-chairs time).

Next two years, concerted outreach to expand membership and to engage more with
National Committees.
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Policy Push for
Open Research Data

The three Bs (Budapest, Berlin and Bethesda) and Open Access, 2002-3
OECD Principles and Guidelines on Access to Research Data, 2004, 2007
UK Funder Data Policies, from 2001, but accelerates from 2009

NSF Data Management Plan Requirements, 2010

Royal Society Report ‘Science as an Open Enterprise’, 2012

OSTP Memo ‘Increasing Access to the Results of Federally Funded Scientific Research’,
Feb 2013

G8 Science Ministers Statement, June 2013
G8 Open Data Charter and Technical Appendix, June 2013
EC H2020 Open Data Policy Pilot, 2014; Adoption of FAIR Data Principles, 2017.

Science International Accord on Open Data in a Big Data World, Dec 2015:
http://bit.ly/opendata-bigdata
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The Case for Open Data
in a Big Data World

Science International Accord on Open Data ina BigData ______
World: http://www.science-international.org/ .

Supported by four major international science
organisations.

Presents a powerful case that the profound
transformations mean that data should be:

* Open by default Open Dafa

* Intelligently open, FAIR data N3 b
Lays out a framework of principles, responsibilities and B|g Data
enabling practices for how the vision of Open Datain a World

Big Data World can be achieved.

Campaign for endorsements: over 150 organisations so
far.

Please consider endorsing the Accord: Spicsu_ laps: WEMNSC {ms

http://www.science-international.org/#endorse
11/2/2017 26
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