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amime Opey,
3

gy,

4 N
©

* adding alternative evaluation, e.g. with altmetrics @)
communicating through social media, e.g. Twitter W
©
3

sharing posters & presentations, e.g. at FigShare
using open licenses, e.g. CCO or CC-BY
publishing open access, ‘green’ or ‘gold’

using open peer review, e.g. at journals or PubPeer S
sharing preprints, e.g. at OSF, arXiv or bioRxiv S bloRyiv
using actionable formats, e.g. with Jupyter or CoCalc : @

open XML-drafting, e.g. at Overleaf or Authorea G Au
sharing protocols & workfl., e.g. at Protocols.io |
sharing notebooks, e.g. at OpenNotebookScience ®)
sharing code, e.g. at GitHub with GNU/MIT license ?

sharing data, e.g. at Dryad, Zenodo or Dataverse 2. By v

pre-registering, e.g. at OSF or AsPredicted s

commenting openly, e.g. with Hypothes.is

using shared reference libraries, e.g. with Zotero Z

sharing (grant) proposals, e.g. at RIO \m /
Bianca Kramer & Jeroen Bosman https://101innovations.wordpress.com DOI: 10.5281/zen0d0.1147025

Rainbow of open science practices (available on Zenodo in different formats, including as editable slide:10.5281/zenodo.1147025)



Tools and platforms

% There are many tools and platforms that support Open Science practices

% Which tools and platforms to use (or advise) depends on factors such as: whether the tool is available (either
free of at low cost or licensed to your institution), whether it works in your browser or for your operating
system, whether it is available in your language, and whether it meets your security and privacy requirements.

¥ In addition to these more technical criteria, consider whether a tool fits with the way you work.
“# What is the open science practice you'd like to implement?

# Then explore which tools/platforms are available, which ones the people in your community use,
and why (ask around!). Then make your own decision. Don’t be afraid to experiment and try out
something new!

% Does it work well with other tools and platforms that you use?

¥ Do the people you collaborate with use the same tool for the same practice, or at least one that is compatible
with the one you use?

% Do you need to invest a lot of time into learning the new tool, and if so, is that worth it for you?
* Do you have support (either in real life or online) that can help you learn to use the tool?



1. Research data




What would you assoclate research data
with specifically?
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Definition

«Several definitions are possible based on specific fields, institutions and
organizations.

(“+Research data are defined as factual records (numbers, texts, images and A
sounds), which are used as principal sources for scientific research and
which are often recognized by the scientific community as being necessary

to validate research results.
\_ J

Organization for Economic Cooperation and Development
(OECD)




Why would you make your research data

avallable in a repository?

moow»

. To make them visible
. To make them reusable

[0 make money

To be able to publish

To receive grants

0% 0% 0% 0% 0%

&



Limited incentives to give evidence against

yourself

+ We know that no one wants to incriminate themselves, and also that no
one is infallible.

¥ The Fifth Amendment to the United States Constitution includes a clause that no IF |DSA.':'2RE
one “shall be compelled in any criminal case to be a withess against my o
[them]sel[ves]’. (Edited to gender-neutral language.) PEQPLE MIGHT

# To “plead the fifth” means that someone chooses not to give evidence that there FIND MISTAKES

might have been something wrong in their past behaviour. They have the right to
remain silent.

* Putting your code and data online can be very revealing and intimidating,
and it is part of the human condition to be nervous of being judged by
others.

# Although there is no law governing the communication of reproducible “UmAN
research - unless you commit explicit fraud in your work - sharing errors
that you find in your work is heavily disincentivised. SPRINGER NATURE

%



Table 1 Descriptive statistics for the six groups of journal articles compared in our
analyses

From: Pandemic publishing poses a new COVID-19 challenge

COVID- Ebola Cardiovascular 2019 COVID-19- 2020 COVID-19-publishing journals 2020 COVID-19-publishing
19 disease publishing journals (excluding COVID-19 records)® journals (including all records)?®

Total records 7,155 333 27,702 99,147 111,331 117,644
Total journal articles 4,403 164 20,080 79,588 94,952 98,858
Total journal articles with dates 2,113 48 13,117 56,465 65,032 66,758

Median days to acceptance 6[12; 15
[interquartile range; range] 134] " [45 1021[93;1,053] 93[100; 1,074] 84 [103; 1,089] 82 [103; 1,089]

136]

59% 38%
[1,250] [18]

93% 71%
(1,970] [34]

99% 92%
[2,099] [44]

Accepted within 7 days [N] 3% [374] 2% [1,386] 3% [2,113] 5% [3,138]

Accepted within 30 days [N] 9% [1,158] 13% [7,324] 18% [11,396] 20% [13,020]

Accepted within 100 days [N] 49% [6,465] 54% [30,536] 58% [37,972] 59% [39,698]

INote that columns 2-5 report our results based on PubMed searches as specified above. For our analysis of 2020 records of journals that published
COVID-19 articles, reported in columns 6-7, we validated the PubMed records against LitCovid. As a result, the number of COVID-19 records differs
from those reported in column 2.

Nature Human Behaviour, vol. 4, pp. 666—669, (2020)



https://www.nature.com/nathumbehav

Dynamics of the COVID -19 Related Publications

Dynamics of the COVID -19 Related Publications

Abstract:

Background: This study aims to analyze the dynamics of the published articles and preprints of Covid-19
related literature from different scientific databases and sharing platforms.

Methods: The PubMed, Elsevier, and Research Gate (RG) databases were under consideration in this
study over a specific time. Analyses were carried out on the number of publications as (a) function of
time (day), (b) journals and (c) authors. Doubling time of the number of publications was analyzed for
PubMed “all articles” and Elsevier published articles. Analyzed databases were (1A) PubMed “all
articles” (01/12/2019-12/06/2020) (1B) PubMed Review articles (01/12/2019-2/5/2020) and (1C)
PubMed Clinical Trials (01/01/2020-30/06/2020) (2) Elsevier all publications (01/12/2019- 25/05/2020)
(3) RG (Article, Pre Print, Technical Report) (15/04/2020 - 30/4/2020).

Findings: Total publications in the observation period for PubMed, Elsevier, and RG were 23000, 5898
and 5393 respectively. The average number of publications/day for PubMed, Elsevier and RG were 70.0
+128.6, 77.6£125.3 and 255.6+205.8 respectively. PubMed shows an avalanche in the number of
publication around May 10, number of publications jumped from 6.0+8.4/day to 282.5+110.3/day. The
average doubling time for PubMed, Elsevier, and RG was 10.3+4 days, 20.6 days, and 2.3+2.0 days
respectively. In PubMed average articles/journal was 5.2+10.3 and top 20 authors representing 935
articles are of Chinese descent. The average number of publications per author for PubMed, Elsevier,
and RG was 1.2+1.4, 1.3120.9, and 1.1+0.4 respectively. Subgroup analysis, PubMed review articles mean
and median review time for each article were <0|17+17|77> and 13.9 days respectively; and reducing at
arate of -0.21 days (count)/day.

Interpretation: Although the disease has been known for around 6 months, the number of publications
related to the Covid-19 until now is huge and growing very fast with time. It is essential to rationalize the

publications scientifically by the researchers, authors, reviewers, and publishing houses.

Findings Total publications in the observation
period for PubMed, Elsevier, and RG were 23000,
5898 and 5393 respectively. The average number of
publications/day for PubMed, Elsevier and RG were
70.0 £128.6, 77.6+125.3 and 255.6+205.8
respectively. PubMed shows an avalanche in the
number of publication around May 10, number of
publications jumped from 6.0+8.4/day to
282.5+110.3/day. The average doubling time for
PubMed, Elsevier, and RG was 10.3+4 days, 20.6
days, and 2.3+2.0 days respectively.

doi: https://doi.org/10.1101/2020.08.05.237313
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https://www.nature.com/nathumbehav
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J Clin Orthop Trauma. 2020 May; 11(Suppl 3): S304—-S306. doi: 10.1016/j.jcot.2020.!




Question

*\Would you consider publishing your research data?

~after completion of the project for which the data were collected
~After ,traditional” publication of the results
~at a later date

Fnever



Data Storage and Organisation

~Data loss can be catastrophic for your research
project and can happen often.

# You can prevent data loss by picking suitable storage
solutions and backing your data up frequently.

*\Where to Store Data

# Most institutions will provide a network drive that you
can use to store data.

# Portable storage media such as memory sticks (USB
sticks) are more risky and vulnerable to loss and
damage.

# Cloud storage provides a convenient way to store,
backup and retrieve data. You should check terms of
use before using them for your research data.




Documentation and Metadata

“#Having data available is of no use if it cannot be understood. Without metadata to provide
provenance and context, the data can’t be used effectively.

 For example, a table of numbers is useless if no headings describe what the columns/rows contain.

¥ You should ensure that open datasets include consistent metadata, that is information about the data
so that the data is fully described.

¥ This requires that information accompanying data is captured in documentation and metadata.

»Documentation

» Documentation provides context for your work. It allows your collaborators, colleagues and future
you to understand what has been done and why.

+Metadata

-+ Metadata is information about the data, descriptors that facilitate cataloguing data and data
discovery. Often, metadata are intended for machine reading.



Data repository : the what

«IT infrastructure (cloud based/online) set up to The Research Data Repository
manage, share, access, maintain, and archive Lifecvcle
datasets. _ CAPTURE - CATALOG
= An application database specialized in storing reemerarsand st | ot
metadata of data files/datasets/databases. S | ‘ po e
I L4 J Hcti?::i;re]s Research

Process

& Differs from publication repository mainly in its

ability to: MANAGE A . FIND/VIEW  Promotes: accuracy,
. . pn) Wiz e o
;é@ Sto re metad a.ta. a.t d Iﬁere nt IeveI/hIerarChy. Data Archives g Instantaneously

UV/A \\

i Synthesize
Research

Verification, Insight, Discovery
Visualization, Harvesting and Linked Data

~# Store and ingest data files in various formats for
long-term preservation

http://www.infotoday.com/cilmag/apri16/Uzwyshyn--Research-Data-Repositories.shtml



Data publishing

~+More and more funders expect the data produced in research projects they
finance to be findable, accessible and as open as possible.

i plos.org/open-science/open-data/

#How 10 make research data oo 4 ooss.c.puer. @ secommendeton. @ 1osammtss @ swisenipovrs.. B8 i
accessible? Publishing data as
supplemental material
associated with a research
art|C|e’ typ|Ca”y W|th the data Publishing in a PLOS journal carries with it a commitment to make the data

underlying the conclusions in your research article publicly available upon

files hosted by the publisher of e,
the article.

PLOS Open Data policy

Our data policy underscores the rigor of the research we publish, and gives
readers a fuller understanding of each study.




What are Data Repositories?

~«Databases in which objects can be
“#archived,
“+documented,
“#published.
“#Search tools allow the objects to be retrieved.

~«Types of repositories:
“#discipline-specific
“#generic
“institutional
“+media-specific (texts, research data, movies, etc.)



Using Repositories

A repository makes it possible to ...

... archive data safely over the long term.

.. hold data and metadata together.

.. Share data (restricted user group).

.. search for data yourself.

.. keep track of the state of research.

.. Include data from other authors in your own work.

I S - K S I <

... publish data

“+Research data is often exchanged in informal ways with colleagues.

“+However, officially published data brings many benefits to both data sharer and data re-
user.



Examples of Repositories

discipline-specific institutional

gesl

Leibniz-Institut
filr Sozialwissenschaften

generic
(interdisciplinary)

nature.com O
SCIENTIFIC D AT A ’ TIBAV-PURTAL GitHub




for one scientific discipline / domain

 usually fixed metadata schema SEr— s

* acentral place to look for data in TEeE T . e
a domain ' .

* Useit, if there is one for your domain!

+Examples:

+ Pangaea — Geodata repository - https://www.pangaea.de/
“+Nomad Repository - Novel Materials Discovery Repository - http://nomad-repository.eu/cms/



https://www.pangaea.de/
http://nomad-repository.eu/cms/
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e PANGAEA.

- > https://www.pangaea.de

MERRY CHISTAAS

1t

-+ data publisher for earth & environmental science

£0DATA

+ DOls for datasets

Featured Data

# quality control by professional data curators

L

e -+ disciplinary metadata (parameters, spatial coverage,
—— events)

e PANGAEA.

“ - Citation: Cornils, Astrid; Schnack-Schiel, Sigrid B (2018): Abundance and

distribution of planktonic Copepoda in the Southern Ocean and other
regions from 1980 to 2005. PANGAEA,

© https://doi.org/10.1594/PANGAEA.884619,

Supplement to: Cornils, Astrid; Sieger, Rainer; Mizdalski, Elke;
Schumacher, Stefanie; Grobe, Hannes; Schnack-Schiel, Sigrid B
(2018): Copepod species abundance from the Southem Ocean and

other regions (1980 - 2005) - a legacy. Earth System Science Data, 10,
1457-1471, € https://doi.org 94/essd-10-1457-2018

-+ free of charge for data submitters

(funded by the European Commission, BMBF, DFG,
International Ocean Discovery Program (IODP))

¥ Abways quote above citation when using datat |

formats below.
s e ot o oy = [ oo o

Abstroct

# hosted in Germany
(Alfred Wegener Institute & University of Bremen)

feloted 1o Amtz, Wolf € Brey, Thomas (2005): Tne
Meeresforschung = Reperts o0 Poar ond

edition ANTARKTIS X002 (BENDEX) of RV Polarstern

003/2004, Berichte zur Polor- und

e Research, 503, 149 pp, € bt



https://www.pangaea.de/

Generic and Institutional Repositories

% open for various subject-specific data
% metadata schemata usually more general (DataCite, Dublin Core)

* for domains without subject-specific repositories

% (Generic: examples of public repositories
+ Zenodo (CERN) - https://zenodo.org/
+ Figshare - https://figshare.com/

% Institutional: e.g. for a university
% pure research data repositories, e.g.
=  OpARA - the TU Dresden repository - https://opara.zih.tu-dresden.de/
= TUdatalib (TU Darmstadt) - https://tudatalib.ulb.tu-darmstadt.de/
% repositories for both documents and research data, e.g.
* RWTH Publications - http://publications.rwth-aachen.de/
% KlTopen - https://www.bibliothek.kit.edu/cms/kitopen.php

% DepositOnce (TU Berlin) - https://depositonce.tu-berlin.de/



https://zenodo.org/
https://figshare.com/
https://opara.zih.tu-dresden.de/
https://tudatalib.ulb.tu-darmstadt.de/
http://publications.rwth-aachen.de/
https://www.bibliothek.kit.edu/cms/kitopen.php
https://depositonce.tu-berlin.de/

Institutional repositories

X C k a n Home Features Showcase Solutions v Support v Blog Events Docs &' ) View on Github

The world's leading open source
data management system

[ ckan

CKAN is an open-source DMS (data management system) for
powering data hubs and data portals. CKAN makes it easy to publish,
share and use data. It powers hundreds of data portals worldwide.

®python  Tr3ak Pk % Dataverse Project  About ¥ Community ¥ Best Practices ¥ Software ¥ Contact
Powering open data at: ne
®
Government A . D at ave r S e
B lioerment m=oaTAGOY [AE & opendataswisso S

...; HDX Ig”:l @ = datos.gob.mx

ot e Open source research data repository software

Enjoy full control over your data. Receive web visibility, academic credit, and increased citation
counts. A personal Dataverse collection is easy to set up, allows you to display your data on your
personal website, can be branded uniquely as your research program, makes your data more

discoverable to the research community, and satisfies data management plans. Want to set up your
Researchers personal Dataverse collection?
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Example at UPB...

o7 7 - up P /] '] O g vy S

[ ciprian.dobre upb.ro @& 0 & &

u c ka n Seturi de date Organizatii Grupuri Despre

#  Seturi de date

Y Organizatii

Adauga Set de Date
Universitatea Polit... @)

Y Grupuri Search datasets... Q

MobyLab €

— 2 seturi de date gasite Qecteritys:| Bstavanid %

Y Cuvinte cheie

FLGN7 Test2

There are no Cuvinte cheie that match
Acest set de date nu are descriere

this search
=3
Y Formate
XLSX @ LGNV TestDataset

Acest set de date nu are descriere

csv@
[ xusx ] csv ]

Y Licente

There are no Licente that match this You can also access this registry using the AP| (see Documente API).

search

Despre CKAN Alimentat de
API CKAN ckan




Zenodo.org
* public repository

* integration with GitHub

Recent uploads
Loszamsiamaran [ ovac [ aomcon

Gene Ontology Data Archive

e o= ]

Zenodo now supports usage
slatistics!

Using GitHub? o

Zenodo in a nutshell

Figshare.com
e public and institutional offer

* DOls

Browse share Login  Signup

Microbial Exclogy M

Plant Biokagy

NEW POPULAR

P - #

Hovel pene regulatory networks Collection of dafa analysisscripts  Hydrological calibration and Evaluation of the antioxidant
identlfied i response fo nitro-conj... for Rossietal. (2048)in vivo gene .. validation of the MGBAPH model potential of Copaifera multjugai

[ e
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Zenodo is funded by OpenAire, CERN and the EU

Horizon2020 programme.

open to all fields of research

open to all types of research data

free service

File size up to 50 Gigabyte

Recent uploads

ugus 30, 2017 (1) view
Introducing Parsl: A Python Parallel Scripting Library
Babuiji, Yadu; Brizius, Alison; Chard, Kyle; Foster, lan; Katz, Daniel S.; Wilde, Michael; Wozniak, Justin

Researchers frequently rely on large-scale and domain-specific workflows to conduct their science.
These workflows may integrate a variety of independent software functions and external
applications. However, developing and executing such workflows can be difficult, requiring complex...

Uploaded on September 15, 2017

1 more version(s) exist for this record https://zenodo.org/



https://zenodo.org/

Zenodo — Special Features

* DOI-Versioning:

Zenodo now supports

% edit/update data after publication DOI versioning!

Read more about it, in our

. . . newest blog post.
% guote a specific version or all versions of a dataset 9P

https://zenodo.org/

% |n combination with GitHub:

Using GitHub?

Just Log in with your GitHub
account and click here to start
preserving your repositories.

% archiving of software for the evaluation of data

¥ also with versioning and citable link/identifier

https://zenodo.org/



Figshare — a Service

«Figshare i1s a commercial offer for scientists and institutions.

@
o..

~open to all fields of research :;

@
° .
.
'
.
.

f|gshare

~open to all types of research data e

] COMBINE Archive Show Case
%o |: re e m I u m m O d e I Version2v 24.10.2017, 10:39 by martin scharm, Vasundra Touré, Matthias Konig

A fully featured COMBINE archive of syncytial mitotic cycles in Drosophila embryos,
including (i) the original publication, (ii) model code, (iii) simulation descriptions, and (iv)
simulation results.

bﬁo FI | e S I Z e U p to 5 G Ig abyte A COMBINE archive is a standardised container for data files related to a simulation

study in computational biology. The archive can be used for both, educational and

research purposes. Anyone may reuse, extend and update the archive to make it a

valuable resource for the scientific community.
https://figshare.com/articles/COMBINE_Archive_Show_Case/3427271



Figshare — Special Features

Services:

“0ffers repositories and other services for universities Research data management
control of yvour institution's research
outputs with private storage, public

. . . storage and collaborative spaces
+cooperates with publishers, e.g. PLOS or also: toa fadhare comyeatres

https://springernature.figshare.com



https://springernature.figshare.com/

Task: Zenodo versus Figshare

+:Please compare the offer of Zenodo and Figshare.

“<Which provider would you confide your data to?

www.digitalbevaring.dk


https://zenodo.org/
https://figshare.com/

Architecture

Deployment Installation Installation Service Service Installation
package package package
Storage location Local or remote Local or remote Remote Remote Local or remote
Maintenance costs Infrastructure Infrastructure Monthly fee Monthly fee e-mail based-
o management management free of cost
§ Open Source v v X X v
5 Platform v v X Community V
< customization policies
Embargo period v Private storage  Private storage \
Content versioning X v X X v
Pre-reserving DOI v X v v \



Architecture...

Required fields  Title, Date of Title Author, title, Type, DOI, Title, Author,
issue categories author, title, Description,
description description Contact Email,
Subject, and
. DOI
_cgi' Exporting Any pre-loaded % DC DC, XML
£ schemas schema MARCXML
= Schema Flexible Flexible Fixed Fixed Flexible
flexibility
Validation v X X v v
\ersioning X \ X X N



Architecture...

API v v v v v

OAI-PMH V With ckanext- V V V

Compliance harvest installer
Faceted search \ v v v v

(=
=
©
=
s
[¢b}
193]
o2
@]




Architecture

~+Most of the mentioned software are open source based and have given
some flexibllity to the users.

«Speedy and simple deployment of the used software is a crucial part for
the implementation.

~Qpen-source software can be installed in house whereas platforms like
Figshare and Zenodo are to be installed and implemented by the help of
the developer.

+Dspace, Dataverse & CKAN have better control in the recorded data as
they are open source.



Metadata

/Zenodo and Figshare software are able to export records that comply with
established metadata schemas (Dublin Core and MARC-XML
respectively).

& DSpace goes further by exporting DIPs (Dissemination Information
Package) that include METS metadata records, thus enabling the ingestion
of these packages into a long-term preservation workflow.

~<Although CKAN and Dataverse metadata records do not follow any
standard schema, the platform allows the inclusion of a dictionary of key-
value pairs that can be used to record domain specific metadata as a
complement to generic metadata descriptions.



Repositories: How do | find them?

-+ This will help you to find a suitable repository to ... re3d ata org

REGISTRY OF RESEARCH DATA REPOSITORIES

“#... archive or publish your own data. Search filters (selection):
scientific discipline
countries

content types
licenses

identifiers

terms of use

data access

~#... search for interesting data of other researchers.

“#Registry of Research Data Repositories = re*data


https://www.re3data.org/

re3data.org

‘+lists 2000+ repositories - o
* searchable and filterable according to many criteria e
¢ allows you to browse by subject, country, and content type S e

- graphical categorization of the most important features

Browse by subject
— Browse by country

closed or open assigned
access PID

‘ms B

? \K’cerms of use existing
information about the information about the use of  certification of

repository available the data available (licenses) the repository



Re3data — Registry of Research Data

Repositories

re2data.or

REGISTRY OF AESEARCH DATA REPOSITORIES
https://www.re3data.org/

5 &
& s Lo L S
€ @ FESFEE o ¢
\o & & R SIS \\ 4
s N E 0

[Bild] http://www.forschungsdaten.org/index.php/Datei:Re3data_icons.jpg



http://www.forschungsdaten.org/index.php/Datei:Re3data_icons.jpg
https://www.re3data.org/

How do | find a suitable repository?

Registry of Research Data Repositories https://www.re3data.org/search

re3data.or

Filter

Subjects

Content Types
Countries

AID systems

API

Certificates

Data access

Data access restrictions
Database access
Database access restrictions
Database licenses

Data licenses

Data upload

Data upload restrictions
Enhanced publication
Institution responsibility type
Institution type
Keywords

Metadata standards

PID systems

Provider types

Search Browse ~ Suggest Resources ~ Contact _@ DataC|te

Toogle short help

HPreviousz 3 4 5 6 7 84 Next — Sort by ~

Found 2090 result(s)

UniProtKB/Swiss-Prot a]o
UniProt Knowledgebase

Subject(s) Basic Biological and Medical Research  General Genetics Biology Life Sciences

Content type(s) Networkbased data  Structured graphics Plaintext other

Country Switzerland  United Kingdom

UniProtKB/Swiss-Prot is the manually annotated and reviewed section of the UniProt Knowledgebase (UniProtKB). It is a
high quality annotated and non-redundant protein sequence database, which brings together experimental results,
computed features and scientific conclusions. Since 2002, it is maintained by the UniProt consortium and is accessible
via the UniProt website.

Khazar University Institutional Repository r@m
KUIR
Subject(s) Humanities and Social Sciences  Life Sciences  Natural Sciences Engineering Sciences
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https://www.re3data.org/search

Task: re3data.org

#Please browse www.re3data.org for relevant

repositories for your own research project.

www.digitalbevaring.dk


http://www.re3data.org/

Exercise: Finding a Repository

“#Search the Registry of Research Data Repositories (https://www.re3data.org/) for a
suitable repository for your research data.

10 minutes
~#How many repositories do you find for your subject?

= Use iche filter criteria (e.g. repository type, country, data upload restrictions) to further limit your
result.

= Take a look at your favorites on the detail page. What do you find regarding metadata standards,
data upload and data access? Which persistent identifier system is used?

+:Discussion: What did you find? What do you look for in particular when selecting a
repository?

10 minutes


https://www.re3data.org/

Repositories: How do | choose?

~Criteria:

e visibility in your community

* |ong-term availability

e accessibility

* persistent identifiers (e.g. DOI, URN, ARK)
* licenses offered (e.g. open access)

* review process

~¢:Discipline-specific or
~¢institutional repository?




What Criteria Do | Use to Select a Repository? (>

Is the repository certified? (e.g. Core Trust Seal)?

Are persistent identifiers assigned? (e.g. DOI)?

How is access to the data regulated (open, restricted)?

What are the terms of use/license for the data (e.g. Creative
Commons licenses)?

B C B e

&

Does the repository have its own policy?



How to select a data repository?

« We recommend to use a data subject / domain-oriented data repository, if available

 Check if the repository meets specific data needs, e.g. supported formats, open and
restricted access mix.

- Is a persistent and unique global identifier assigned for sustainable citations and links to
specific researchers and grants?

« Look for the "Trusted Digital Repository" certification with an explicit ambition to keep
data available for the long term.

EASY Blol- 10 s |

DANS-EASY

o
Subject(s) History AncientCultures  Social and Behavioural Sciences  Geosciences (including Geography) I CO n S to S p eC'I fy

Humanities Humanities and Social Sciences  Matural Sciences  Economics  Life Sciences

Content type(s) Standard office documents  Images  Str d graphics  Audiovigual data  Raw data O pe n access
Databases Plaintext Structured text Scientific and statistical data formats l'i Ce n SeS . P I D S .

Country Netheriands Ce rtificateS- L)

EASY is the online archiving system of Data Archiving and Networked Services (DANS). EASY offers you access to
thousands of datasets in the humanities, the social sciences and other disciplines. EASY can also be used for the
online depositing of research data.



~Discuss with your neighbor: What criteria would you use to select a
repository? What is particularly important to you?

~Consider criteria such as costs, storage location, reliability, visibility,
citability, storage duration, support offered, etc.




Do you know of a recognized repository for research data in your
discipline?

~#¢|s there an institutional repository in your institution?
+Would publishing on Figshare or Zenodo be an alternative for you?

-«Search on re3data.org for possible additional repositories for your
research data.

+What criteria are important to you when selecting a repository? Which
repository would you select?



Steps To Share Your Data

tep 1. Select what data you want to share
% Not all data can be made openly available, due to ethical and commercial concerns, and you may decide that some of your intermediate
data is too large to share. As such, you first need to decide which data you need to share for others to be able to reproduce your research.

+ Step 2: Choose a data repository or other sharing platform

% Data should be shared in a formal, open, and indexed data repository where possible so that it will be accessible in the long run. Suitable
data repositories by subject, content type or location can be found at Re3data.org, and in FAIRsharing where you can also see which
standards (metadata and identifier) the repositories implement and which journal/publisher recommend them. If possible use a repository

that assigns a DOI, a digital object identifier, to make it easier for others to cite your data.

+ Step 3: Choose a licence and link to your paper and code
% So that others know what they can do with your data, you need to apply a licence to your data. The most commonly used licences
are Creative Commons, Open Government Licence, or an Open Data Commons Attribution License. To get maximum value from data
sharing, make sure that your paper and code both link to your data, and vice versa, to allow others understand your project better.

¥ Step 4: Upload your data and documentation
¥ In line with the FAIR principles, upload the data in open formats as much as possible and include sufficient documentation and metadata so
that someone else can understand your data. It is also essential to think about the file formats in which the information is provided. Data
should be presented in structured and standardised formats to support interoperability, traceability, and effective reuse. In many cases, this

will include providing data in multiple, standardized formats, so that it can be



https://www.re3data.org/
https://fairsharing.org/databases
https://creativecommons.org/choose/
http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/
https://opendatacommons.org/licenses/by/index.html
https://the-turing-way.netlify.app/reproducible-research/rdm/rdm-fair.html#rr-rdm-fair

What Is the Right Place for My Research Data? | ;&?

=« Criteria:
“# secure storage of data
+ assignment of a persistent identifier
+ landing page with descriptive metadata

»» accessible and visible for all relevant users

+|deal would be a place ...
# ... that is well-known within the relevant community.

# ... that offers the possibility to describe the data with relevant properties (subject-specific
metadata).

* ... where the data is made available to the (relevant) public in a form that can be easily found
and quoted.



Differentiation between Repositories and Digital

Preservation

Repositories

document servers to make
research data accessible to third
party users

access to the data can be restricted
by rights and role management

hosting usually through universities
or other academic institutions

usually free access

description of the data by
metadata, including a persistent
identifier.
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Digital Preservation

* time-unlimited storage

* two safety aspects:

1) Substance conservation

Strategy: Bitstream-Preservation

2) Preservation of usability

Some files require special hardware or software with
which they can be read.

changing file formats over time
Strategies: migration or emulation

Data can often only be understood when their context is
known.

Strategies: Persistent Identifiers, Semantic Web
Technologies

- Digital preservation platforms: e.g. Rosetta,
Archivematica



Which Data Should Be Stored In the

Repository?

~+According to visibility
 data intended for publication

+ data for exchange within a project / research group / Collaborative
Research Centre

“# Internal data not intended for publication

~+According to processing stage
“ raw data
+ analyzed and aggregated data
~ visualized data (plots)



Attach persistent identifiers (PID)

A PID is a long-term reference to a document, file, or other object

PIDs come in various forms, e.g. ARK, DOI, URN, PURL, Handles ...

They are usually actionable, meaning they can be typed in the web browser to access them

Many deposits will be allocated directly to the repository

Metadata
Description

Electronic
Resource

©
h

-

Publication date:
November 24, 2017
DOI:

DOI 10.5281/zenodo.1065991

Keyword(s):

FAIR, FAlRness, checklist, research data,
Findable, Accessible, Interopeable, Reusable,

PID, repository, DOI, metadata, licence, data
sharing, research data management,

Grants:
European Commission:

= EUDATZ020- EUDATZ2020
(654065)

License (for files):
[ Creative Commons Atiribution 4.0
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Z2en0do

Welcome to INSPIRE, the High Energy Physics information system. Please direct questions, comments or concems to
feedback@inspirehep.net.

Search Communities Browse ~ Uplo;

. I N S P | R E Welcome to INSPIRE, the High Energy Physics information system. Please direct questions, comments or concems to

feedback@inspirehep.net.

decouple software ast o
arxiv:1401.0080 g e N

Cranmer, Kyle. Kreiss, Sven :: HepNames :: INsTITUTIONS :: CONFERENCES :: JoBS :: EXPERIMENTS :: JOURNALS :: HeELP

(show affliations)

This repository contains the software implementation

Higgs Coupling Measurements (Cranme, Kreis, | Information | | References (168) | | citations (0) | [Prots] [Heppata |

It contains tools to apply the discussed methods to ne
A Novel Approach to Higgs Coupling Measurements

recreate the plotsin the paper.

A demo for the recoupling stage where the effective ik

i idedi ) Description: . . .
readily provided s at decoupledbemo P Kyle Cranmer, Sven Kreiss (New York U., cCPP) , David Lopez-Val (Louvain U., CP3) , Tilman Plehn (U. Heidelberg, ITP)

Files , This repository contains

Nome pate Measurements (Cranm Dec 30, 2013 - 39 pages
to new models and cont . .

decouple-v1.2.5.zip 08 Mar 2014 e-Print: arXiv:1401.0080 [hep-ph] | PDE
A demo for the recouplir
at decoupledDemo. Abstract (arXiv)

We develop a technigue to present Higgs coupling measurements, which decouple the poorly
defined theoretical uncertainties associated to inclusive and exclusive cross section predictions. The
technigue simplifies the combination of multiple measurements and can be used in a more general
setting. We illustrate the approach with toy LHC Higgs coupling measurements and a collection of
new physics models.

This dataset compler

A Novel App h i
ove e 1S Note: 39 pages, 12 figures

Record created 2014-03-12, la Keyword(s): INSPIRE: * Automatic Keywords * | coupling: Higgs | CERN LHC Coll | new physics | decoupling
BlLink to Zen .:i H 3 _l; ' l;; " oy oty i 3% '
Evink to Gitl E ’

Show more plots

e e
— X bt 0F it

0

ol
sz &3 % BB 1 B 2 as 3 B 07 08 08 1 A1 12 1

Record created 2014-01-03, last modified 2014-02-23




2. Research code

Collaborative working with code:
versioning, branching and metadata




Git : Good practice for code management

-+Versioning
@G0 back (to previous commits or versions)
~+Keep track of evolutions (diff)

“¥Decentralized collaboration i~ T
~+Work in parallel (repository, branches) CR 9
~+Every repro is a master = .\ /.
+Merge work with others E== \ o—o

o—0-0—©0
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Git & GitHub

* Gitis adistributed version-control system for tracking changes in
source code during software development

- Written to manage development of Linux

* GitHub is a social network for software development
- Git repository hosting service + extra features

- GIitHub provides a web-based interface on top of git.
Collaboration features: access control, wikis, issues, projects, ...

- Connected with Zenodo:
Got a DOI from a GitHub repo



How to create metadata?

. Statisfical power and underpewered statistics... Ties. Key:
U Se th e D u b I | n CO re E I e m e nt SC h e m a (d CeS) www.refsmmat.com/statistics/power.html|
. Citation Metadata Dublin Core® Schema.org® DataCite® DATS?
1 ’ htt p //d u b I In CF) re.o rg/d ocume ntS/d CeS/ Dataset Identifier identifier @id* identifier identifier
2 . F I I I u p th e 1 5 fl e | d S Title title name title title
Creator™ creator author creator creator
° Format: in a new text f| | ein th e repos ito ry. Data repository or archive publisher publisher publisher publisher
. . . . Publication D d datePublished blicationY d
Enter one f|e|d per ||ne, Startlng Wlth the ublication Date ate atePublished publicationYear ate
. . Version not available version version version
field name (e.g. «title: » )
Type type type resourceTypeGeneral type
. Some thoughts: 3Dublin Core Metadata Element Set (https://dublincore.org/documents/dces/);
* Isitagood idea to include the institution in )
Dataset - Schema.org (https://schema.org/Dataset);
the «creators» or not?
. How to describe the current branch and “DataCite Metadata Working Group2;
i ?
version: dGonzalez-Beltran & Rocca-Serra2223,
*  What format should you use for the date?
° Are t h ere ot h eram b |gU ous p0| nts ? “name of ID field depends on schema.org serialization format, it is @id for JSON-LD;


http://dublincore.org/documents/dces/

Metadata can use any standard...

{ Important discovery metadata for Data Repositories. Key:
"login": "torvalds",

“id": 1024025,

“avatar_url": "https://avatars.githubusercontent.com/u/10240257v=3",

[l
'

“gravatar_id" :
"url": "https://api.github.com/users/torvalds”,
“"html_url": “https://github.com/torvalds”,
“followers_url": “https://api.github.com /users/torvalds/followers” Description description description description dataType
“fc?llowmﬁ_uzl : https:X.fa.pl.glthub.com/users;’torvaI(.is;’follvow[nﬁ,"other_user , dimension
gists_url": "https://api.github.com/users/torvalds/gists/gist_id",

“starred_url": “https://api.github.com/users/torvalds/starred /owner/repo"”, Material...*
“subscriptions_url": “https://api.github.com /users/torvalds/subscriptions”,
“organizations_url”: “https://api.github.com/users/torvalds/orgs", Keywords Subject keywords Subject key’WOI“dS
“repos_url": "https://api.github.com/users/torvalds/repos”,

"events_url": "https://api.github.com /users/torvalds/events/privacy”, License license license I'ights license

"received _events_url": “https://api.github.com /users/torvalds/received _events"”,

“type”: “User”, Related Dataset** isPartOf isVersionOf  isPartOf relatedIdentifier isPartOf

“site_admin”: false, f . .
“name”: “Linus Torvalds’, references citation

" " "Li Foundation”, . . 11 s e s S - i f s
E?:;pa:{‘" i rotndation Related Publication*** bibliographicCitation citation relatedldentifier publication
“location” : "Portland, OR",

“email”: null,

Discovery Metadata Dublin Core Schema.org DataCite DATS

“hireable" : null,

“bio": null,

"public_repos”: 2,

"public_gists": 0,

“followers': 31456,

“following”: 0,

“created_at’: “2011-09-03T15:26:22Z2",
"updated_at”: “2015-06-11T00:46:13Z",

}

Figure User meta information example. Display the meta information of a Github user by accessing the

Github API with url="https://api.github.com/users/Torvalds”
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Preserve
Code repositories (included GitHub) are not intended
nor equipped for long-term storage and preservation.
Data repositories, like Zenodo, are!
|
|

Cite
By archiving your codes and softwares
in Zenodo you will get a DOI

Discover \
Data discoverability enhances the visibility and the \
impact of your research, and enables a broad \

dissemination of your research outputs S o




Zenodo — GitHub bridge

Q .

Inielsen-cern / decouple

forked from svenkreissidecouple

This repository ~  Search of type a command @  Explore Gist

Blog Help

& Unwatch ~ 1

Decouple and recouple. — Edit

33 commits 3 branches 3releases

§8 branch: master - | decouple /[®

This branch Is 0 commits ahead and 0 commits behind master Pull Request (2] Compare
Browse v Get start:

Deposit

ZENODO/GitHub integration demo
Home / Account / GitHub Inlelsen-cemn authored 22 minules ago latest comit 87dad7f16a B
B8 Decouple Pass the common parameters explicitely to Leff scan and throw error i amonth ago
Settings GitHub |
9 @ B ModelGenerators  Minor. 2 months ago
& Profile B Plot Move Plotutils to Decouple.src.plot_utls to make it available to of... amonth ago
U Applications B output Init public repo 2 months ago
O GitHub M plots Init public repo 2 months ago
1 Flip I plotsForPaper Finer scan of robustness. Larger font size for eta arrow plots. amonth ago
B gitignore Remove local LHCXSHiggsCouplings submodule and replace with depende amonth ago
Select the n
preserve, ar B zenodo json iion demo 12 minutes ago
turn on autt
software. B LICENSE First version to work with pip. amonth ago
B Maksfile Pass the common parameters explicitely to Leff scan and throw error i
B README.md ZENODO/GitHub integration demo 12 minutes ago
Inielseny B setup.py Bump version amonth ago
Inielsen-c
E2 README.md
Dictdifferis alf
Inielsen-c
Decouple and Recouple
Inielsen-c
Flask boilerpld
Inielsen-cern/flask-cache oFF
Cache extension for Flask
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Inieisen-cern +- ¥ B

W Star 0 P Fork 1

<> Code

viila
© @7a2526 [Lzip [targz

4~ Pulse

[shs Graphs -

P Network

3 Settings

HTTPS clone UAL

“name”: "Plehn, Tilman®,

"affiliation": "Institut fEir Theoretische Pl

https://github.com | B

You can clone with HTTPS, SSH,
or Subversion. @

.,

"description”: "This repository contains the sof

Clone in Desktop

&> Download ZIP

"access_right": "open”,
"license": "mit-license",
"related _identifiers”: [{
"arXiv:1481.8888",
“relation”: "isCitedBy”

H

"identifier":

.zenodo.json




Capture and publish your GitHub

repository in Zenodo

ﬁ When you write your software, you can make the work you share on GitHub citable:
s 1 archive one of your GitHub repositories in Zenodo and assign it a DOI

Upload Communities

Preliminary
steps

Recent uploads

[ Novemie 14,201 | Sotvars | Open Acces
gdietz/OpenMEE v1.0.0

Sep 12: Major update

Welcome to the improved Zencdo. See
what's new and known issues.

George Dietz; byron wallace
intuitive software for ecological and environmental meta-analysis

(PR T DL N PO S 0. 1oC

Using GitHub?
Just Log in with your GitHub account and
. . . click here to start preserving your
Authorize application v N reposiorie.
|
| analysis of
Zenodo by @zenodo would like permission to ]

access your account l

Review permissions

Zenodo
‘ Personal user data v
Email addresses (read-only) Software Preservation Made Simple!
Visit application’s website
f‘: Repository webhooks and services v

Admin access
@ Learn mare about OAuth

n Organizations and teams v
Read-only access

Authorize application




Capture and publish your GitHub
repository in Zenodo

%
e, e
“A0uu) W

Upload Communities & ciprian.dobre@cs.pub.ro | ~

Home Account GitHub

Settings O GitHub Repositories (updated 2 minutes ago) | & Sync now ...
& Profile P il
() Get started, - ~
-~ ~
&, Change password Ve N
/ N
U Security 1 Flip the switch 3 Get the badge \
S Linked accounts Select the repository you want to ate a release. After your first release, a DOl badge that \
preserve, and toggle the switch below to Zenodo will automatically download a you can include in GitHub README will
U Applications turn on automatic preservation of your .zip-ball of each new release and register appear next to your repository below.
software. a DOl
¢ Shared links »
[ D01 10.5281/zen0do.8475 | s
(example) ‘
\
N\

Repositories




n
amme Opey,y S
«\“M : O"’)r.
S O
S 2
R >
b= 7z
- %
% >
P s
2, &
2 R
S 2
“A0uy) v

GitHub repository in Zenodo

\ Creating a new

release triggers
. Zenodo into

archiving your
repository

Create a new release Go to Upload

Fill in the release notes Select your Upload

KPuinsh your release/

...and edit metadata /

Source: https://guides.github.com/activities/citable-code/



https://guides.github.com/activities/citable-code/

3. Reproducible Environments




Reproducible Environments

¥ Every computer has its unigue computational environment consisting of its operating system,
Installed software, versions of installed software packages, and other features that we will
describe later.

¥ Suppose a research project is carried out on one computer but transferred to a different
computer. In order for research to be reproducible, the computational environment that it was
conducted in must be captured in such a way that others can replicate it.

a 1
b 5
print(a/b)

One divided by five is 0. 2, and this is what is printed if the script is run using Python 3. However, if a slightly
older version of Python, such as Python 2, is used, the result printed is 0. This is because integer division is
applied to integers in Python 2, but (normal) division is applied to all types, including integers, in Python 3.



Capturing Computational Environments (¢

Interaction
style Graphical Command line




Open Notebooks

~Electronic Lab Notebooks (ELNs) enable researchers to organize and store
experimental procedures, protocols, plans, notes, data, and even unfiltered
Interpretations using their computer or mobile device.

#They are a digital analogue to the paper notebook most researchers keep.

*ELNSs can offer several advantages over the traditional paper notebook in
documenting research during the active phase of a project, including;
searchability within and across notebooks, secure storage with multiple
redundancies, remote access to notebooks, and the ability to easily share
notebooks among team members and collaborators.

Jupyter Notebooks



Reproducible Open Science

®* The computational tools to solve a problem
- Python, R, Julia, and wide ecosystem of libraries and tools for science
®* An interface to facilitate coding/creating
- Jupyter
* A way to communicate your work
- Notebooks
®* Leverage on the EGI Cloud to scale-up the resources
* A way to share your work s
- GitHub, Zenodo or other similar repositories jupyterhub
®* Away to pack it all for replication S’
- Docker (used by Binder)
* Away to persistently identify it
- DOls (Digital Object Identifiers)

binder m




Implement Open Science

1. Perform data analysis and
visualisation

2. Publish notebook and Generate
DOl

3. Cite DOI
in publication

Notebooks

GitHub 6. Reproduce analysis

5. Resolve DOI to Notebook

Your repository

Fellow
researchers

¥
Journal paper 4. Discover DOI

DOI 10.5281/zenodo.3242074




JANE HAS WRITTEN A PAPER

BASED ON HER EXPERIMENTS, - SHE DESCRIBES THE

EXPERIMENTS AS A

| %o NOTEBOOK, MIXING:
R

1 Prose

11 cope &

VISUALIZATION

~An open-source web application to
turn repositories in interactive
notebooks

ﬁr}:] AND RESOURCES:
==z SOURCE COTDE,
DATA,

SHE WOULD LIKE ANYONE TO BE

EDIA.
ABLE TO REPRODUCE, CHECK, AND BERdA
IMPROVE HER CALCULATIONS

|t uses Modern technology in cloud
orchestration (Kubernetes), I
interactive computing (Jupyter), BT ETEEIEEL
scientific computing (the open-
science ecosystem)

CONFIGURATION \/

|“ @

=1 NOTEBOOK v

W EVERYONE CAN NOW RUN AND
REPRODUCE HER COMPUTATIONS

@ RESOURCES ‘/ o
1 STEP
Credit: Juliette Taka httis:iitwitter. comilulietteTaka




What does Binder do?

@ Binder o+
& - C @ binderfedcloud-tf.fedcloud.eu @ ¥ Incognito @ i
) Pulls code from X .
repository ) & binder

Turn a Git repo into a collection of interactive
notebooks

Have a repository full of Jupyter notebooks? With Binder, open those notebooks in an executable

environment, making your code immediately reproducible by anyone, anywhere.
Build and launch a repository
GitHub repository name or URL
GitHub -

. e i o o e e .
) e
-~ Jupyterhub ———
How it works
repo2docker: Creates jupyterhub: Generates Kubernetes: manages st i, -
reproducible containers user sessions that serve the computing EGI Binder:
from repositories these containers infrastructure . y
Provides an interface to create, share,
and share the sessions




Compute Resources

% BinderHub is a cloud-based technology that can launch a repository of code (from GitHub, GitLab, and others)
in a browser window such that the code can be executed and interacted with.

% Aunique URL is generated allowing the interactive code to be easily shared.

# The purpose of these Binder instances is to promote reproducibility in research projects by encouraging
researchers to document their software dependencies and produce fun, interactive environments!

* Binder, as a user interface, is useful for reproducibility because the code needs to be version controlled and
the computational environment needs to be documented in order to benefit from the functionality of Binder.

* Each change to the code repository forces a new build of the Binder instance. This acts as a proxy for
continuous integration of the computational environment as the Binder instance will break if the configuration
file is not updated.

% BinderHub relies on different tools and resources in order to create and launch the Binder instances.



Reproduce your analysis with Binder

WARNING:
Registration of the DOI can take up to 10 minutes

Build and launch a repository
Binder has to wait until registration is finished.

Zenodo DOI (10.5281/zen0d0.3242074)

e i i O R To check whether the DOI is resolved, please use
Git branch, tag, or commit Path to a notebook file (optional) the website: httpS ://dX.dOI -Org/

tebook file (optional) File v

' taa. o1
1y, (

Copy the URL below and share your Binder with others:
Create a LaunchBinder button in your repo

https://binder.fedcloud-tf.fedcloud.eu/v2/zenodo/10.5281/zenodo.3452485/ E] :\

Copy the text below, then paste into your README to show a binder badge: v

m [![Binder](https://binder.fedcloud-tf.fedcloud.eu/badge_logo.svg)](https://binder.fedcloud-tf.fedcl [g]

4 »

ast .. image:: https://binder.fedcloud-tf.fedcloud.eu/badge_logo.svg [‘%’]
:target: https://binder.fedcloud-tf.fedcloud.eu/v2/zenodo/10.5281/zenodo.3452485/

m Eding, pusAll Go to https://cs3.fedcloud-tf.fedcloud.eu/hub/home
and stop your server before retry!



https://dx.doi.org/
https://cs3.fedcloud-tf.fedcloud.eu/hub/home

What happens when a Binder link Is

clicked?

1. The link to the repository is resolved by BinderHub.

2. BinderHub searches for a Docker image relating to the provided reference (for example, git commit hash, branch or
tag).

3. If a Docker image is not found, BinderHub requests resources from the Kubernetes cluster to run repo2docker to do
the following:
1. Fetch the repository,
2. Build a Docker image containing the software requested in the configuration file,

3. Push that image to the Docker registry.
BinderHub sends the Docker image to JupyterHub.
JupyterHub requests resources from the Kubernetes cluster to serve the Docker image.

JupyterHub connects the user’s browser to the running Docker environment.

N o v s

. JupyterHub monitors the container for activity and destroys it after a period of inactivity.



JANE HAS WRITTEN A PAPER

5 SHE DESCRIBES THE
EXPERIMENTS AS A

BASED ON HER EXPERIMENTS,

Jupyter NOTEBOOK, MIXING:
=7

~ PROSE

VISVALIZATION

SHE WOULD LIKE ANYONE TO BE
ABLE TO REPRODUCE, CHECK, AND
IMPROVE HER CALCULATIONS

SHE MAKES THAT REPOSITORY BINDER—
READY BY DESCRIBING THE SOFTWARE
REQUIRED TO RUN THE NOTEBOOK

SHE PUBLISHES THEM
ON A PUBLICLY
HOSTED REPOSITORY

CONFIGURATION \/

NOTEBOOK

AND RESOURCES:

r'{—}'_ SOURCE COTDE,
DATA,
MEDIA.

EVERYONE CAN NOW RUN AND
REPRODUCE HER COMPUTATIONS

v4
sTePr @ g 7\



https://twitter.com/JulietteTaka/status/1082735653929000960
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Courtesy of Juliette Belin:


https://twitter.com/JulietteTaka/status/1082735653929000960

4. Collaborative platforms




Open Science Framework - OSF

*«Collaborative OS platform that brands itself as "a scholarly commons to
connect the entire research cycle"

*#QOSF enables researchers to work on projects privately with a limited
number of collaborators and make any part or the whole of their project
public.

|t connects directly with many other collaborative systems like dropbox,
GitHub and Google Docs, and can be used to store and archive research
data, protocols, and materials.



Tool: Open Science Framework [ J

Topic OSF feature
Metadata Wiki
Hierarchical organization Components
Storage OSF and Add-ons
Access Contributors
Versioning Built in version control




Creating an account

1
21 ouyy Jud!

Go to http://osf.io

OSFHOME = Search  Support Donate Sign Up Sign In

L]
t.‘_:) OSFHOME = Search  Support  Donate Sign Up Sign In

Open Scien

A scholarly commons to ¢

Create a free account

Full Name Name

Email

Confirm Email Re-enter em:

Password Password

Already have an account? P
Login through your institution P BOE R

reCAPTCHA

Create account



http://osf.io/
http://drive.google.com/file/d/1w_HPHyzoILo0Ab3sWTg8DoMOlCdO-11B/view

Add a Project

$.¢ OSFHOME v

My Projects Search Support Donate @ C. Tobin Magle ~

Improve your next study. Enter the Prereg Challenge and you could win $1,000.

Dashboard

your projects

Go to My Projects to organize your work or search th

Start Prereg Challenge

Create new project

Create new project

Title
Enter project title

r More

Cancel ‘
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S
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http://drive.google.com/file/d/1GshU7is1aBNjmnig5qbWrjk-cI5LUNWE/view

Exercise

Lou Is a first year graduate student working on a project in a
biomedical research laboratory. He’'s trying to decipher data left by a
former post doc as a start for his thesis project.

- Download Lou’s files: http://tinyurl.com/hvnadmg
- Create an OSF account
- Create a project called “Lou’s project”


http://tinyurl.com/hvna4mg

camme Opey, S
© O,

]
l: :I' OSFHOME =« My Projects Search Support Donate % C. Tobin Magle ~
-

Lou's pr"D_iECt Files Wiki Analytics Registrations Forks Contributors Settings

9
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Private Make Public Fo

Lou's project

Date created: 2017-10-24 11:03 AM | Last Updated: 2017-10-24 11:03 AM
Category: Project i9
Description: Add a brief description to your project

Wiki = Citation osf.iofysfm5 ~

Add important information, links, or images here to describ

your project. Components Add Compaonent Link Project

Add components to organize your project.

Files I

Click on a storage provider or drag and drop to upload

Q, Filter

Tags
) add a tag to enhance discoverability
Name ~ w Modified ~

K Lou's project

— £ OSF Storage

Recent Activity

C. Tobin Magle created Lou's project
2017-10-24 11:03 AM
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. Describe the project Estimating the Reproducibility of Psychological Science

Open Science Collaboration

Abstract: Reproducibility is a defining feature of science, but the extent to which it characterizes current research is
unknown. We conducted replications of 100 experimental and correlational studies published in three psychology
journals using high-powered designs and original materials when available. Replication effects (Mr =.197, 5D = .257)
were half the magnitude of original effects (Mr = .403, 5D = .188), representing a substantial decline. Ninety-seven

L4 EVO Ives d u rl n g p rOj eCt percent of original studies had significant results (p < .05). Thirty-six percent of replications had significant results; 47%

of original effect sizes were in the 95% confidence interval of the replication effect size; 39% of effects were subjectively
. P ro reSS re Ort rateq tq have replicated the c_)rigir.ial.rfesult: and, if no bias irj original results is assumec!. co_mbining original and
g p replication results left 68% with significant effects. Correlational tests suggest that replication success was better
predicted by the strength of original evidence than by characteristics of the original and replication teams.

Oa S Citation: Open Science Collaboration. (2015). Estimating the reproducibility of psychological science. Science,
349(6251), aacd716. Doi: 10.1126/science.aacd’16

Contents

summary Report: Read the Science article and supplementary material summarizing the results of the Reproducibility

° ‘ Od e b O O k: Project: Psychology. Or, read the Green QA version with supplementary information in the same file.

Supplement only. Supplementary materials to "Estimating the Reproducibility of Psychological Science.” Includes

° I D Syste m S (for reCO rd S) additional graphs and details on analyses.

Replicated Studies: Explore the preregistrations, materials, data, and result reports of the individual replication

- Variable systems projct.

Guide to Analyses: Reproduce the analyses of the individual projects and the aggregate results.

RPP Process: Learn more about the design, management, and operation of this large-scale crowdsourced project.
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t:::) OSFHOME - My Projects  Search  Support

Lou's project  Files @AWINMM Analytics  Registrations  Forks  Contributors  Settings

‘ﬂ Home Toggle view:
+ New < @& \iew Wiki Version: | Preview % (# Edit
- & Project Wiki Pages
1 Home B @iim == L

“lAutocomplete | P

1

ittps:/fostiolysfmS/




Hierarchical Organization

.- “folders in folders”

tocol . .
K B R . soyou can nathings

- Agree on a standard with your

: collaborators
==

References



Components

Components

& Barcoding project v

Clyburne-Sherin, Mayhood, Bowman & 1 more

o “Su bprojeCtS” 126 contributions

& Insect food web project v

Clyburne-Sherin, Mayhood & Soderberg
5 contributions

. Separate privacy settings, contributors, wiki, add-
ons, and files.

Components

Ll Analysis Scripts & Output v

- Examples: e
- Different projects: https://osf.io/82fba/ St -
. Clinical: https://osf.io/lgg4mz/ Ub. -
- Manuscript: https://osf.io/if7ug/ corker Danaslan Kim &2 ore
. Collaboration: https://osf.io/ezcuj/  Figures "

Corker, Donnellan, Kim & 2 more
15 contributions



https://osf.io/82fba/
https://osf.io/gq4mz/
https://osf.io/if7ug/
https://osf.io/ezcuj/
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‘.’.' OSFHOME - My Projects Search Support yonate (@8 C. Tobin Magle ~ S
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[MelViSHolde][STall Files Wiki Analytics Registrations Forks Contributors Settings

. Private Make Public ¥ O n+
Lou's project

Contributors: C. Tobin Magle

Date created: 2017-10-24 11:03 AM | Last Updated: 2017-10-24 11:03 AM
Category: Project &
Description: Add a brief description to your project

License: Add a license
Wiki =

Add important information, links, or images here to describe
your project. Components Add Component Link Projects

Add components to organize your project.

Files =

Click on a storage provider or drag and drop to upload -
ags

Q4 Filter i

. add a tag to enhance discoverability
Name A Modified »~ s

Y Lou's project

— &% OSF Storage

Recent Activity

#¥ C. Tobin Magle created Lou's project

2017-10-24 11:03 AM




Add files to OSF

- Click on OSF storage

. Click upload

- Select files from file browser

Files =
Click g a storage provider or drag and drop to upload
X Upload Create Folder = & Download aszip = Q, Filter = i
Name ~ Modified ~
O cytokines

- OSF Storage




Storage Add ons

The OSF acts as a central hub to streamline your workflow by connecting to several third-party storage
services. This article describes each storage add-on and how the connections work. For a description of
how to enable these connections, see the Connect Add-ons article.

» Amazon S3
> Box

> Dataverse
> Dropbox

» figshare

» Google Drive

> Bitbucket

http://help.osf.io/m/addons/I/524149-storage-add-ons



http://help.osf.io/m/addons/l/524149-storage-add-ons
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Contributors

Add Contributors

Magle Search

Results add al Adding remove all

- Control who can see what o Ry c oo

Yourself L
- 8 roonmage  EITTINTTEENNEE

. Administrator B crrstopner o

Add Magle as an unregistered contributor

* Read/W”te Cancel ST

Contributors [

b I a e ad O n Iy Drag and drop contributors to change listing order.

Bibliographic
Contributor
Name Permissions @ (2]
M4 C Tobin Magle Administrator B
S goos
- Separate 1or each component -
p 49K Toon i st e wite .
26

View-only Links [t

Create a link to share this project so those who have the link can view—but not edit—the project.




Version control

- Who did what when?
- Native in OSF

Revisions

- GitHub Integration Download

VgMWRRPQ 2016-12-05 05:01 PM Anonymous Contributor

ZFZGx|PQ 2016-12-05 05:00 PM Anonymous Contributor

¢ One fi Ie name y dtQ01zPQ 2016-12-05 04:59 PM Anonymous Contributor
many versions



Version history

Rea d met){t (ve rS|O ab '] ) SEIVGIGELIN  Togsle view: Edit | Revisions

Q, Filter -~ This experiment was performed to measure cytokine levels and weight of might
that were
&© Lou's project infected with a parasite over the course of one year. B mice were infected
with the parasite, B
- &% OSF Storage were used as uninfected controls.

(me

Weight was recorded daily

cytokine levels were recorded monthly

There are 24 files, 12 for weight, 12 for cytokines

Also there is another table about the mice in MouseInventory.xls

Readme.txt

- O cytokines

* % * *

— & OSF Storage

- O weight

— &% OSF Storage




Other Collaborative Platforms...

 Collaborative writing platforms

* Online tools and platforms for researchers to work together on documents in real-time, and so avoid the versioning-hell of
emailing Word documents back and forth.

* Platforms include Overleaf, Authorea, Fidus Writer, ShareLaTeX and Google Docs.
* Many of these tools are based on proprietary technologies and some require payment for advanced features.

* Reference management & discovery
* There are plenty of tools which enable groups to store and manage references.

* Examples include Zotero, Citavi and CiteUlike. Mendeley incorporates a sharable reference manager, as well as a social
network and article visualization tools. Relatedly, BibSonomy allows researchers to share bookmarks and lists of literature.

% Annotation and review

* The power of the Web enables new modes of post-publication collaborative review through services like PubPeer and Academic
Karma, as well as annotation tools like Hypothes.is and PaperHive.

» Academic social networks

% Researchers have long made use of the Web for social networking - either via mainstream social networks like Twitter,
Facebook and Linkedin or dedicated academic social networks like ResearchGate, Academia.edu and Loop.



The future... EOSC

Projects Offer

Operates the EOSC-Core, the set of internal services that facilitates EOSC operations upon which researcher services can rely and
EOSC Future integrate with as appropriate: Resource Catalogue, Marketplace, AAl Federation, Order Management, Helpdesk, Monitoring,
Accounting

C-SCALE Services for the discovery, access and processing of EQO/Copernicus data in EOSC.

Cutting-edge data management services (data archive, policies-based data storage, personal and project workspaces, data
repository and data discovery services) with a significant amount of storage resources For EOSC users.

DICE
https://marketplace.eosc-portal.eu/services?related_platforms=53
Delivers the EOSC Compute Platform and contributes to the EOSC Data Commons through a federation of cloud compute and
storage Facilities, Platform as a Service (PaaS), and data spaces with analytics tools and federated access services.
EGI-ACE
https://marketplace.eosc-portal.eu/services?related_platforms=52
OpenAlRE A framework of services for EOSC that can greatly assist in publishing research, monitoring its impact and helping to promote its
Nexus discovery.
Reliance Services to boost the discovery of and access to research data (including Copernicus data), improve the extraction of relevant

information and manage the research lifecycle via research objects.

ARCHIVER (Archiving and Preservation for Research Environments) has spent over 3 years designing, prototyping and piloting
innovative new services for the Long Term Digital Preservation (LTDP) of scientific datasets. During the project, multiple data
intensive organizations representing several research domains (CERN, DESY, PIC and EMBL-EBI) have worked closely and

ARCHIVER collaboratively with suppliers (Arkivum and LIBNOVA) on the research and development of new services and solutions for scientific
data preservation relevant For the European Open Science Cloud (EOSC).

https://archiver-project.eu/
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