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Introduction to Open Science

“Open science is the movement to make scientific research, data
and dissemination accessible to all levels of an inquiring society”

FOSTER consortium

O p en Open Data
Open Source

SCie nce Open Methodology

Open Peer Review
Open Access

Open Educational Resources
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WHAT IS DATA?

In this section..

o PARTHENQS training
o Introduction to Research
Infrastructures
o What IS
Infrastructure?
o Interoperability
o What is Data?
o What is
Metadata?
o What are
Standards?
o What Are
Knowledge

Representation

Systems and

[ R L F

PARTHENOS

Pooling Activities, Resources and Tools
for Heritage E-research Networking,
Optimization and Synergies

There are many definitions of what constitutes 'data, and often it depends on what your area of
study is. On a conceptual level, data can been seen as the basic starting point for research
investigation, the ‘raw materiall from which a researcher begins to construct his or her
understanding of a particular field or question. These materials are often called ‘raw data, although
that is a highly contextual term, given that in many cases they have already been created or
collected by another person or institution. As the work of finding and collection continues, this will
gradually become what is known as ‘research data, that is, the collected material from which the
researcher will construct their final theories and arguments.

At a very simple level, 'data’ is a collection of observations, facts, objects, texts or statistics that can
be analysed, sometimes also referred to as 'sources or ‘evidence. Other definitions include
“citations, software code, algorithms, digital tools, documentation, databases, geospatial
coordinates (for example, from archaeological digs), reports, and articles.” (NEH, 2015) But even
this long list can be expanded, as humanists also study audio and video recordings, collections of
images, and other hybrid media.
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Three Open Data Layers

Government Data
Research Data

research data all the recorded standard open Law, Geografhical and envirnment data,
: : . Financial and political data, social norms
information necessary to support or Opeank dData Security data

validate a research project ‘ RN
Categories and Typologies tormatl de dﬁtl open

Vietadats Licenze Open (PDDE0 CCO)

Open Bibliographic Data
Open bibliography

Data and Metadata

Licenze Ope (PDDL 0 CCO) Catalogues and OPACs

Classification Schemata

Licenze Open (PDDL 0. CC() ~ Dtabase Open

OpenRepository (IR Disciplinary)
Open Bibli ies (BibJSON)




Big data or Small data?

Big data is the topic in the world of marketing

Big data is an evolving term that describes any
voluminous amount of structured, semi-structured and
unstructured data that has the potential to be mined for
information

Include analysis, capture, data curation, search, sharing,
storage, transfer, visualization.

Importance of small data: Small data is data that is
'small' enough for human comprehension.

It is data in a volume and format that makes it accessible,
informative and actionable.

The small set of specific attributes produced by

the Internet of Things.
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E-LIS puts a great attention on metadata quality MEtadata

Cultural and memory institutions have a long tradition of setting up, publishing, and
sharing vast amounts of metadata, such as library catalogues and archival finding,
providing inventories of books and documents with detailed descriptions of
individual items using many different formats and approaches (i.e.: bibliographic
approach vs historical approach). There are various categories of metadata, used to
support different use cases in the digital domain.

A set of Metadata should at least specify:
* an identifier (or handlr),

* the name of the main researchers,

* the title of the data set,

* the name of the institution that holds the dataset,

a publication date and the type of resource you are describing.
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What are research data: categories and types

[ Machine & environment settings ] [ Scripts, analyses, algorithms ]

7'\ it o

| S :‘[,*.d.l J—U-U—‘le) :Is S _‘f-—»i»— )

Raw data

Processed data

[ Protocols, methods, workflows ]

General categories of data:

e Observational (e.g. sensor
readings, survey instruments)

e Experimental (e.g. lab equipment
readings)
e Simulation (e.g. climate models)

e Derived or compiled (e.g. compiled
databases, text or data mining)

Examples of research data:

*Digital texts or digital copies of text
*Spreadsheets

*Audio, video

*Computer Aided Design (CAD)
*Waveforms

*Statistics (SPSS, SAS)
*Databases

*Geographic Information Systems
(GIS)

and spatial data

*Digital copies of images

*Matlab files

*Computer code

*Protein or genetic sequences
*Artistic products

*Web files



A world of data:
Open, Shared, Reused, Published, Restricted Data

C 0
Data is open if it can be freely accessed, used, modified,
mined and shared by anyone for any purpose

& )

Open data is defined by the Open Definition and requires that the data be:

Legally open = available under an open (data) license that permits anyone freely to
access, reuse and redistribute (e.g. see Share-alike licenses)

Technically open = available for no more than the cost of reproduction and in machine-
readable and bulk form.

Here is a useful Checklist

http://www.codata.org/uploads/Legal%20Interoperability%20Principles%20and’%20lmplementation?
20Guidelines_Final2.pdf

Open Knowledge International - https://okfn.org/


http://opendatahandbook.org/glossary/en/terms/open-definition/
http://opendatahandbook.org/glossary/en/terms/share-alike-license/
http://opendatahandbook.org/glossary/en/terms/share-alike-license/
http://opendatahandbook.org/glossary/en/terms/share-alike-license/
http://opendatahandbook.org/glossary/en/terms/machine-readable/
http://opendatahandbook.org/glossary/en/terms/machine-readable/
http://opendatahandbook.org/glossary/en/terms/machine-readable/
http://opendatahandbook.org/glossary/en/terms/bulk/
http://www.dcc.ac.uk/sites/default/files/Access and Reuse Checklist.pdf

Why it is important to manage research data

World of data
Raw data (primary data)

-> Strata of research data
—> Restricted Data

—> Open data

- Published data

ehorad —> Open access published data

Data

Positive results

Shared

Positive results Data

Shared

Released D212 )ata
Data

9 ® | Paolo Budroni. Venice, Ca’ Foscari - Towards the European Open Science Cloud, November 2016




European projects and research data management:

--- Data

- - Find, Access, Interoperate & Re-use Data
9. Re-usable (allow tools to run on it)

Data

D

FB. Reproducible

r?’. Trusted

6. Comprehensible

5. Citable

r4. Discoverable

=:

3. Accessible

:=‘:
2. Preserved

:=:

0. Integrate upstream and downstrea
— make metadata to serve use

1. Stored (existing in some form)

s

the FAIR principles

The FAIR Guiding Principles for scientific
data management and stewardship

Mark D. Wilkinson, Michel Dumontier [...] Barend Mons B2
H2020 Programme

Guidelines on
FAIR Data Management in Horizon 2020

Findable
Accessible

Interoperable
Reusable

Copyright © 2011-2017 FORCE11. All Rights Reserved. Privacy Policy.



Legal framework

Intellectual property rights

Sensitive data

PSI Directive

Open Access and Open Data

Licensing frameworks

Rights Statements (RightsStatements.org)
Creative Commons

Licensing framework in PARTHENOS Community
Authentication and authorization infrastructure



The London Metro Map Approach to
a Privacy Impact Assessment (PIA) for Academic Research

Research Design

Curation
 Backup
« Store Checklist - —
e Preservation Checklist .
(@NOICE -

Erasmus Usiversity Rotterdam
marion domingagew o


http://www.dcc.ac.uk/sites/default/files/Ingest and Store Checklist_0.pdf
http://www.dcc.ac.uk/sites/default/files/Preservation Action Checklist.pdf

Text

HTML

Microsoft PowerPoint
Slideshow
Microsoft Word
Binary

Image

Audio (RealAudio)
10. Image (JPEG)

11. Archive

Text (Rich Text)
13. Other

15. Video

=

6. Text (OpenDocument)
17. XML Word Processing Document (DOCX)
Image (PNG)

Audio

N

1. Postscript
Microsoft Excel
Image (GIF)

Plain Text

6,590

365

306

252

167

105

81

68

65

41

28

23

Over 35 file formats

When preparing to collect research

data, you should chose open, well-

documented and non-proprietary
formats wherever possible.

The choice of format will vary
depending on how you plan to analyze,

store and share your data.

Useful guides on formats


http://www.ucl.ac.uk/library/research-support/research-data/best-practices/guides/formats

Data Citation

4 )

Data citation refers to the practice of providing a reference to data in the same
way as researchers routinely provide a bibliographic reference to outputs such
as journal articles, reports and conference papers.

- J

Main information required: b DataCite

* Who produced the dataset (creator or author);

* The title of the dataset;

* The unique identifier of the dataset, preferably a Digital Object Identifier (DOI) or
minimally a link to the dataset if it is online;

* The date the dataset was published and its version number, if it has one;

 The date and time the dataset was accessed;

* Thedistributor of the dataset.

Important elements in citing data, regardless of citation style, publisher or repository guidelines, can be found in
this short overview by Purdue University.

https://www.ands.org.au/working-with-data/citation-and-identifiers/data-citation


http://guides.lib.purdue.edu/datacitation
http://www.doi.org/

Data discovery

http://schema.org

schema.org
Science Datasets

About Schemas Documentation

Google e schema.org

Welcome to Schema.org

Schema.org is a collaborative, community activity with a mission to create, maintain, and promote schemas for structured data on the Internet, on web pages, in

email messages, and beyond.

Schema.org vocabulary can be used with many different encodings, including RDFa, Microdata and JSOM-LD. These vocabularies cover entities, relationships
between entities and actions, and can easily be extended through a well-documented extension model. Over 10 million sites use Schema.org to markup their web
pages and email messages. Many applications from Google, Microsoft, Pinterest, Yandex and others already use these vocabularies to power rich, extensible

exXperiences.

Founded by Google, Microsoft, Yahoo and Yandex, Schema.org vocabularies are developed by an open community process, using the public—schemaorg@w3 .org

mailing list and through GitHub.

A shared vocabulary makes it easier for webmasters and developers to decide on a schema and get the maximum benefit for their efforts. It is in this spirit that the

founders, together with the larger community have come together - to provide a shared collection of schemas.

‘We invite you to get started!

https://researchdata.jiscinvolve.org/wp/2016/11/04/google-role-research-data-discovery/
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https://researchdata.jiscinvolve.org/wp/2016/11/04/google-role-research-data-discovery/
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http://schema.org/

Reliability of Data Repositories:
which repository for my data? Re3data.org

Data repository Directory

re3data.or

re3data.org Metadata Schema for the Description of Research Data Repositories. Version
3.0, December 2015. doi:10.2312/re3.008
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