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Internet Exponential Data Growth

Internet Data Growth (1990-2010)
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Estimated Data Growth - Worldwide

1021 zettabytes | = Storage requirements growing 20-40% per year

= Information doubling every 18-24 months
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Scientific Data Growth
(High-energy Physics)
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Event Summary Data (ESD): ~| MB/evt
Analysis Object Data (AOD): ~100 kB/evt
derived data (dESD, dAOD, NTUP....)

Calibration distributed over the Grid
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Cumulative Number of Human Genomes
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Scientific Data Growth

Global growth of DNA sequencing (per year)

(Bioinformatics)
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(s The Scientific Method
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The «pillars» of the Scientific Method

« Repeatability

* Reproducibility

The closeness of agreement between independent results
obtained with the same method on identical test material,
under the same conditions (same operator, same apparatus,
same laboratory and after short intervals of time
Affected by random errors

ept©

eh independent results

The closeness ¢ o\
obtained \5 5C e
but under conditions (different operators, different

apparatus, different laboratories and/or after different
intervals of time)

 Affected by systematic errors
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Reproducibilty «crisis» survey

IS THERE A REPRODUCIBILITY CRISIS?

7% 52%
Don't know

Yes, a significant crisig

3%
No, there is no
crisis

1,976

researchers
surveyed

38%
Yes, a slight

crisis

& supplements archive > Challenges in irreproducible research

Take part, z survey here for

» See all specials

SPECIAL

CHALLENGES IN IRREPRODUCIBLE RESEARCH

No research paper can ever be considered to be the final word, and the replication and
corroboration of research results is key to the scientific process. In studying complex entites,
especially animals and human beings, the complexity of the system and of the techniques
can all oo easily lead to results that seem robustin the lab, and valid to editors and referees
of journals, but which do not stand the test of further studies. Nature has published a s

of articles about the worrying extentlo which research results have been found wanting in this
respect The edilors of Nature and the Nature lfe sciences fesearch joumnals have also taken
substantive steps to put our own houses in order,in improving the transparency and
fobustness of what we publish. Jourals, research laboratories and institutions and funders
1 O all have an interest in tackling issues of imeproducibilty. We hope that the articles contained
inthis collection will elp;

Free full access
[+ Eaitorial [ v Features [ ¥ News and analysis Jf ¥ Comment
erspectives and reviews

For Authors

aMacbook Air. Find out more]

EDITORIAL

Journals unite for reproducibility
Consensus on reporting principles aims |
Nature 515, 7 (& November 2014 )

Code share
Papers in Nature joumnals should make c
Nature 514, 538 ( 29 October 2014)

Reducing our irreproducibility
Nature 496, 398 ( 25 April 2013 )

Further confirmation needed
Anew mechanism for independentl repli
to improve the quality of the biomedical it
Nature Siotechnology 30. 808 (10 September ¢

Error prone
Biologists must realize the pitfalls of work
Nature 487, 408 (26 July 2012)

Must try harder

Too many sloppy mistakes are creeping i
atthe data — and atthemselves.

Nature 483, 509 (29 March 2012)

HAVE YOU FAILED TO REPRODUCE

AN EXPERIMENT?

Most scientists have experienced failure to reproduce results.

Chemistry
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Physics and

engineering

Medicine

Earth and
environment
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WHAT FACTORS CONTRIBUTE TO
IRREPRODUCIBLE RESEARCH?

Many top-rated factors relate to intense competition
and time pressure.

@ Always/often contribute Sometimes contribute

Selective reporting

Pressure to publish

Low statistical power
or poor analysis

Mot replicated enough
in original lab

B

Insufficient
oversight/mentoring

Methods, code unavailable

Poor experimental design

Raw data not available
from original lab

Fraud

m
=

iy
s
T

Insufficient peer review
Problems with
reproduction efforts

Technical expertise required
for reproduction

Variability of
standard reagents

Bad luck
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The Data pyramid

| The Data Publication Pyramid | (1) Data
contained and
explained
(2) Further data < withinthe
explanations in Publi- /l article
any kind of cations
supplementary with data (3) Data
files to articles referenced from
the article and

held in data
/ centers and
I"EFICISItﬂl"iEE
(@yoasta 1 Data Collections and
P;';;;‘r?;';';ﬁ* =S Structured Databases (5)Data in
available rawers an
on disks at
e Raw Data and the institute

Data Sets
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(a recipe rather than a definition)

Open science and research refers to efforts fo promote open
procedures in scientific research activities. The key objective is, in

the context set by research ethics and legal frameworks, to publish
research outputs (research publications, research data, research
methods) so they can be examined and used by any interested party.
Open science and research involves practices, such as promoting
open access to research publications, open availability of research

data, harnessing open source software and open standards, and open
documentation of the research process.

Perceived

Usefulness
(V)
Externel Attitude Behavioral

. Actual
s Toward Intention to
Variables Using (A) Use (B) System Use

Perceived
Ease of Use
(E)

13 Source: Davis, F. D. [1989), "Perceived usefulness, perceived ease of use, and user acce ptance of
information technology ", MIS Quarterly 13(3): 319-340



Open Science enablers and beneficiaries

RESEARCH

PUBLICATIONS

ETHICAL PRINCIPLES OF
RESEARCH

1. POLICIES
MONITORING
RESEARCH DATA

2. CHANGES IN WORKING

CULTURE

RESEARCH
 —
METHODS
3. CHANGES IN WORKING
METHODS
INTERNATIONAL

EXPERTISE

COOPEARTION 4. DEVELOPING SERVICES

AND INFRASTRUCTURES

GOOD MANAGEMENT

OF RESEARCH RESULTS
SUPPORT SERVICES

Researchers ‘ Research teams
#Visibility #Yisibility * Funding # Decisions based on #|ncreased #The promotion of
s+ Credits *Funding * Quality better information understanding and human rights and
*Funding » Cost-effectivensss » Cost-effectivenass *Increased impact of Expertise democracy
« Networking » Networking funding *Increased *Decisions based on
* Quality opportunities to research data

have an influence




Open Science Schools of Thought
(http://book.openingscience.org)
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FAIR Data Principles
(https://www.go-fair.org/fair-principles/)

Accessible:
Al. (Meta)data are retrievable by their identifier
using a standardised communications protocol
Al.1The protocol is open, free, and universally
implementable
A1l.2 The protocol allows for an authentication
and authorisation procedure, where necessary
A2. Metadata are accessible, even when the data
are no longer available

Reusable:
R1. Meta(data) are richly described with a
plurality of accurate and relevant attributes
R1.1. (Meta)data are released with a clear and
accessible data usage license
R1.2. (Meta)data are associated with detailed
provenance
R1.3. (Meta)data meet domain-relevant
community standards
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The Sci-GalA Federated Platform for an
‘Open Science Commons in Africa

| ——

Q) FED."ATED ACCESS Y

The Open Access Repository The Science Gateway The e-Infrastructure Forum

q + The forum is meant to be an open environment where to discuss about:
Y . .
/

- Open Science Commons
+ Open Access
« Training and Education
« Identity Federations
« Science Gateways
. - Applications
Resources can be: e 5 Swwiscigaice 3 " Fungng Opportunities
» Manually uploaded . . e il
> Automatically harvested o St e i « The forum has been registered as a Service Provider of eduGAIN so you
and ingested from - H . [y~ L can sign in using the credentials provided by your organisation. For
external sources > those who don't have institutional credentials, you're welcome to enroll
e T b A 1 on our "catch-all” Identity Provider
e ] 2ok | s « Although it's been delivered by the Sci-GalA project and mainly targets
Handle.Net® i G — sub-Saharan Africa, the forum is widely open to external projects and to
s all other regions so people working in other projects and nifiatives are
e very welcome to join and contribute to the discussions

Andwe ar

ssing with;

DataCite

ailvyiqaid -

digital object identifig Clusters E

-~

) sccan =

open source Welcome to Sci-GalA Online

Courses!

CITIZEN
SCIENCE 5%

FEDERATED

Open
Educational
Resources

CONCEPT REVIEW —_—

paradigm for
standards

OPEN SCIENCE

7 7 www.sci-gaia.eu/osp/ "'?4‘;\’ Sci-GalA

www.sci-gaia.eu



http://www.sci-gaia.eu/osp/

(www.sci-gaia.eu/knowledge-base)
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DataCite
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Persistent identifiers for African
research outputs

In January 2017, an agreement was established
between UNICT and the Conference of Italian
University Rectors (CRUI) to extend the possibility to
provide Digital Object Identifiers (DOI) prefixes to
African organizations wishing to deploy an
Institutional Open Access Repository

4 DOI prefixes released so far in Africa: AP
e The African Population and Health Research Centre =~ | |
(KE and Intl.) Ky
. (TSCeS)Eko—Konnect Research and Education Initiative EH@;BHHECT
e The Ministry of Education of Ethiopia, through (Eﬂ'lERNE'r
EthERNet

*  The Ubuntunet Alliance (MW and Intl.) | A 2puntunet



The INFN Open Access Repository

(www.openaccessrepository.it)

I F - Upload  Communities

—  DAR

Open Access Repository

Latest entries ez Z”f |
[ Somumry 2, 2021 (x270) | Piot | Open hecess —— | Synthetic procedure to replicate the INFN Open  [IEEEGEGEEEIN

CovidStat project summery plts — Access Repository (based on Invenio v3 and
e e e Zenodo)

i

& Communities

This record contains the daily update summary plots of the data of the
by the CovidStat Working Group at INFM, whose creation w
Physics with the aim of making 2 statistical analysis...

ist for this record

533 291

& views X downloads
oy 2 2021 2 NEN
CovidStat project data —
T o o o o [Werskon £ - Novembar 23, 2020) Publication date:
This record contains the gaily updated data of the CovidStat project CovidStat is a project carried out by the CovidStat Movember 23, 2020
Working Group at INFN, whose creation was promated within the |talian Mational Institute of Muclear Physics with the aim Synthetic procedure tore plicate the DO:

of making a statistical analysis of the data provided.. INFN Open Access Repository

202 (based on Invenio v3 and Zenodo)

st for this record

268 more version|s) axi

IM. Fargetta’’, R. Rotondo”, R. Barbera2 !

1} ltalian Nations! Insiitute of Nuclear Physics, Division of Catania - ltaly
2) Depariment of Fhysics and Astronemy ‘E. Msjorana* of the University of Catani - lialy -

Decenirer 24, 2020 () | Software | Open Acce=s | view

CovidStat project analysis code

antains the softwars to analyse the data of the CovidSiat project. CovidStat is a project carried out by the
orking Group at INFM, whose creation was prometed within the Italian Mational Institute of Muclear Physics
with the aim of making a statistical analysis of the... scoperte

Based on INYVEN I/O) and BV22008] | with some specific add-on’s
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A success story...

n N OR

- National Academic Dlgltal
Repository of Ethiopia
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January 2018 - NADRE mission established

The National Academic Digital Repository of Ethiopia (NADRE)
intends to provide researchers, lecturers, students and stakeholders
access to all research works published by Ethiopian universities and
research institutions
All public and private universities as well as research institutions will
contribute to the NADRE and will provide all citizens access to it
In order to complement and feed the NADRE each Ethiopian
university is encouraged to build its own repository and to provide
the Ethiopian Research and Education Network (EthERNet) access to
that university repository in order to harvest and amalgamate
publications from these repositories to a compiled National Academic
Digital Repository of Ethiopia
Those universities that are not currently able to establish their own
repository will get support from EthERNet to deploy their own
Institutional Repository (IR). However, each university will be
responsible for the curation of contents stored its own IR
22



http://www.ethernet.edu.et/

NADRE objectives
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To increase the access of academics and citizens in Ethiopia and
worldwide to research works published by Ethiopian researchers at
one of the Ethiopian universities or research institutions

To foster the dissemination of research outcomes and make them,
as well as their authors, more visible inside and outside the country
To spread completed research to other corners of the country to
allow other researchers to build on. For the time being, the NADRE
will mainly include Master theses, dissertations, journals, articles,
conference proceedings as well as all works published by
researchers from Ethiopian universities and research institutions as
well as from Ethiopian researcher living abroad. All artefacts will be
published under open licenses (e.g., Creative Commons licenses)
and will be tagged with Digital Object Identifiers (DOls)



https://creativecommons.org/licenses/?lang=en
https://en.wikipedia.org/wiki/Digital_object_identifier

NADRE
stakeholders

ARG DEAE AYMIGT "LLhEG
Ministry of Science and Higher Education

& EthERNet

Ethiopian Education and Research Network

24

<

Current implementation Task Force

CEARL

Consortium of
Ethiopian Academic
and Research Libraries

german

cooperation
DEUTSCHE ZUSAMMENARBEIT

4
Deutsche Gesellschaft
fiir Internationale
Zusammenar! beit (61Z) GmbH

Implemented by:

/

Ethiopian
Universities



September 2019 — NADRE is online

(https://nadre.ethernet.edu.et)

NAORC:

National Academic D|g|ta|
Repository of Ethiopia

Latest entries

An Integration of Prediction Model with the Knowledge Based System for Diagnosis
and Treatment of Diabetes: In Case of Debre Berhan Referral Hospital

BELETEW, TILAHUN

Diabetes is one of the mest prevalent nen-communicable diseases when raised levels of glucose in the blood because the
body cannot produce any or enough of the hormone insulin or use insulin effectively. If the disease is not managed on time,
t will born long-term diabetic complications like..

Minimum Threshold Value Based Jellyfish Periodic Drop Attack Detection Algorithm
(MTV-JPDADA) for Mobile Ad Hoc Networks (MANETS)

Dawit, Seyifu Woldehanna

Mabile ad hac netwerk (MANET) is a type of wireless netwark that operates without dedicated network infrastructure. This
kind of network does not have a mechanism to detect malicious users. Due to high vulnerabilities in mobile ad-hoc
networks, nodes could be exposed to aftacks by malicious...

Queue Length Aware Ad Hoc on Demand Distance Vector Routing Protocol for Mohile
Ad Hoc Networks

Eyob, Temesgen

Now a day's, due to the popularity of portable computers and the increasing demands of users to access computing
services in a better way, an alternative way of network service access is required. Thus, mobile ad hoc netwark (MANET) is
one of the alternatives to achisve this requirement by...

Communities

& roberto.barbera@ct.infn.it

National Academic Digital Repository of
Ethiopia

Research. Shared. — 2/l research outputs

from across all domains of Ethiopian

research are welcome!

Findable. Citeable. Discoverable. — =ach

upload gets a Digital Object Identifier (DOI) to

make it easily and uniquely citeable. You can

(automatically) link your research cutputs to

your ORCID prof

Communities — create and curate your own

community for a workshop, project, Division.
/ ice, journal, etc. into which

) accept or reject uploads.

Funding — you can asseciate an upload to

the grant that has funded the work.

Flexible licensing — you can choose amang

several licenses. You can also uplead closed

or embargoed research outputs.

Tweets oy

[ Office of the Prime Minister - Ethiopia Retweeted

Abiy Ahmed Ali 3L &
@ AbiyAhmedA
AyMEfacebook com/PMAbiyAhmedAl. ..

©) facebookwatch EFacenook\iatcn

Based on the INFN Open Access Repository

-

@PMEthiopia (i)

Adopts leading-edge
technologies in the domain
of digital repositories
Exploits the concept of
“communities”, which is
central in the Zenodo
architecture, to cope with
several aggregation of
contents: about 80
communities from many
Ethiopian universities have
already been created

Supports DOI versioning
® MOSHE owns a DOI prefix

from (@ DataCite

Is compliant with FAIR
principles

Is compliant with Plan S
requirements




The National Open Access Policy of Ethiopia for Higher

Education (1/2)
(https://doi.org/10.20372/nadre/4192)

n ﬂ OR& Search Q Upload  Communities & roberto barbera@ctinfnit | -

National Academic D|guml
Repository of Ethiopia

Mowvernber & 2019

NATIONAL OPEN ACCESS POLICY OF
ETHIOPIA FOR HIGHER EDUCATION dmin+

The document contains the Ethicpia naticnal Open Access policy for higher education & Communities

Mational Academic Digita

Repository of Ethiopia

410 279

ZHE I PARTAT BEEY TPUULGYT "Lhath ® views 4 dovinloads
I Ministry of Sclence and Higher Education - Ethiopia

NATIONAL OPEN ACCESS MOLICY OF ETHIOPLA FOR HIGHER EDUCATION

L. Aims and Seope of the Palicy Publication date:

: . ) . i ko , . . . Movermnber &, 2019
ITe Federal Democratic Republic of Ethiopia (FDXRE) Ministry of Science and Higher Fducation : ' =

is committed to mupparting research of high quality und 1o ensuring Tl public rescarch spending DOl
will lead 1w o maximum ceonomic and sovisl retuen, The FDRE Ministy of Science and Higher DOI 10.20372/nadref/4193
liduguiion supports the principles of OPENNESS to research outputs and processes as infegral 10 Keyword(s):
rescarch cxccllence as well o the sharing and creation of new knowlalge, m -
arm e | oty | g i
The policy applies 1o uI rc:h:'.mh ﬂlll]:llllb autbworedicreated, or co-authored’co-created, by - Communities:

1 Pl L T} - 1.3 ' -~ " A P 5wl e

Mational Acade niopia




The National Open Access Policy of Ethiopia for
ngher Education (2/2)

The policy applies to all research outputs authored/created, or co-authored/co-created,
by employees of Ethiopian universities; this includes research outputs of graduate
students and PhD students

» Researchers and research students have to make themselves visible and findable, using
persistent identifiers such as ORCID IDs, and their outputs available on an Open Access
basis, if their research resulting entirely or partly from public funding

» The FDRE Ministry of Science and Higher Education supports the National Academic
Digital Repository of Ethiopia (NADRE) as the aggregated national repository for
publications, underlying research data that proof the validity of the related publication
and open educational resources. Institutional repositories for publication and research
data should be open for harvesting through NADRE

* Universities will implement and support Institutional Repositories and respectively
NADRE as the Open Access publishing platform for online journals which are created
and managed by University departments or research centers

« Universities encourage the uptake of Open Science practices (in addition to open access
to publications and data) such as the involvement in collaborative community science
projects, the use of open educational resources etc. - by including "openness” as one of
the criteria during research assessment and evaluation



What will be possible: The Knowledge Workflow

(to enable a Knowledge Society)

Search & discover

Run the EE.I?'E:IWEiS of
data width a preserved
environment on cloud

Citizen
Scientist

SHARE
VALIDATE
PRESERVE
REPRODUCE

Science

Reproducelextend
scigntific anafyses .
vou are interested NN

Upload it on
the OAR
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The ultimate goal: the Knowledge “Nexi”
(to enable a Knowledge Society)




Summary and conclusions

FAIR principles compliant digital repositories and Digital Object Identifiers
are key Open Science enablers
NADRE is a successful example of service that exploits leading-edge
software technologies for standard-based repositories:
« It triggered the establishment in Ethiopia of a national Open Access Policy
for the first time ever
 Its governance and leadership model is meant to involve all the actors and
stakeholders of research and higher education in the country
The Somali Research and Education Repository (SORER) is based on
the same software framework of NADRE and the INFN Open Access
Repository and it can really help to improve the visibility of Somali
researchers and their scientific results
SORER can trigger the establishment of an Open Access/Open
Science Policy in Somalia, which would be a tremendous result
The know-how acquired by SomaliREN is very important not only
within the country but also in the rest of the continent
* A collaboration is about to start with Palestine in the context of the

Arab States Research and Education Network (ASREN)
30



Thank you !
Mahadsanidiin!
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