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Informal Poll (I)

● How many of you are:
○ Scientists (Professor, Post-docs, PhD students, …)
○ Academic Staff (Administrators, Research supports, …)
○ Librarians (Academic or not)
○ Public servants (Local government, Public institutions, ...)
○ Software Developers

● How many of you have heard about:
○ Creative Commons licenses
○ GPL
○ ODbL
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● How many of you have hear about:
○ CSV
○ JSON
○ XML
○ RDF

● How many of you have hear about:
○ Python, Jupyter
○ Version Control (Systems)
○ GitHub, GitLab

Informal Poll (II)
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● How many of you have hear about Open Access?

● How many of you have hear about the reproducibility crisis in science?

Informal Poll (III)
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Is Science in crisis?

Reproducibility  and replicability

https://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970



Is Science in crisis? (II)

https://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970

Additional material:

● Why most Published Research 
Findings Are False? 
https://journals.plos.org/plosmedicine/article%3Fid%3
D10.1371/journal.pmed.0020124

● The reproducibility crisis in science: 
A statistical counterattack 
https://rss.onlinelibrary.wiley.com/doi/full/10.1111/
j.1740-9713.2015.00827.x

https://journals.plos.org/plosmedicine/article%3Fid%3D10.1371/journal.pmed.0020124
https://journals.plos.org/plosmedicine/article%3Fid%3D10.1371/journal.pmed.0020124
https://rss.onlinelibrary.wiley.com/doi/full/10.1111/j.1740-9713.2015.00827.x
https://rss.onlinelibrary.wiley.com/doi/full/10.1111/j.1740-9713.2015.00827.x
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A Universal Linked Information System

«We should work toward a universal linked 
information system [...] The aim [of which] 
would be to allow a place to be found for any 
information or reference which one felt was 
important, and a way of finding it afterwards.»
"Information Management: A Proposal", 1989

(“Weaving the Web” by T. Berners-Lee, 1999)

“Information Management: A proposal”, via cern.ch

https://www.w3.org/History/1989/proposal.html
http://info.cern.ch/Proposal.html


On the internet...
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“The Big New Yorker Book of Dogs.” (New York: The New 
Yorker Magazine, 2012), p. 135.

everything is data (or metadata)
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«Raw data now!»
The Next Web - TED 2009

«The next web» by Tim Berners-Lee on ted.com Sir Tim Berners-Lee by Paul Clarke via Wikimedia Commons [CC BY-SA 4.0]

https://www.ted.com/talks/tim_berners_lee_the_next_web
https://commons.wikimedia.org/wiki/File:Sir_Tim_Berners-Lee.jpg
https://creativecommons.org/licenses/by-sa/4.0


Linked Data

1/47
«Understanding Linked Data Formats» by RDF Community

https://rdf.community/understanding-linked-data-formats
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Open Data: definition

«Open data is data that can be freely used, re-used and redistributed by 
anyone - subject only, at most, to the requirement to attribute and 
sharealike.» 

Defining Open Data, Open Data Handbook

1/47https://opendatahandbook.org/guide/en/what-is-open-data/ 

https://opendatahandbook.org/guide/en/what-is-open-data/


https://opendata-ajuntament.barcelona.cat/

https://opendata-ajuntament.barcelona.cat/


https://opendata-ajuntament.barcelona.cat/data/es/dataset/accidents-causes-gu-bcn/resource/adc0c6e9-4af6-41c0-9020-5af7a28f5461

Example

Listado de  de la causalidad de los accidentes gestionados 
por la Guardia Urbana en la ciudad de Barcelona.



https://umap.openstreetmap.fr/it/map/2017_accidents_causes_gu_bcn_100_413309

https://umap.openstreetmap.fr/it/map/2017_accidents_causes_gu_bcn_100_413309


https://www.wired.com/story/making-public-transit-fairer-to-women-demands-data/

«Big data is, ultimately, political. It’s about 
asking the right questions and also acting on 
the answers.»



«There is no such thing as 
neutral data. Data is always 
collected for a specific purpose, 
by a combination of people, 
technology, money, commerce, 
and government»

https://news.yahoo.com/artist-wheeled-99-smartphones-around-172836389.html

Note: some doubts were raised about the performance, i.e. if the phones 
were real, if the effect was really obtained, etc. We want to highlight the 
reflexion that the performance sparked, not the performance in itself.



Benefits of Open Data

«The benefits of Open Data are diverse and range from improved efficiency of 
public administrations, economic growth in the private sector to wider social 
welfare»



Open Data Barometer

https://opendatabarometer.org/



https://www.economist.com/leaders/2017/05/06/the-worlds-most-valuable-resource-is-no-longer-oil-but-data



Data is NOT the new oil

● Where the metaphor works:
○ Data extractivism
○ Exploitation
○ Data as an asset

● Where the metaphor doesn’t work:
○ Surveillance capitalism
○ Value of data versus value of information



DIKW pyramid

«DIKW Pyramids and Car Crashes» by Shôn Ellerton, October 16, 2019 on Medium

https://medium.com/ironkeel/dikw-pyramids-and-car-crashes-de77591f1491


DIKW pyramid

«DIKW Pyramids and Car Crashes» by Shôn Ellerton, October 16, 2019 on Medium

https://medium.com/ironkeel/dikw-pyramids-and-car-crashes-de77591f1491


«DIKW Pyramids and Car Crashes» by Shôn Ellerton, October 16, 2019 on Medium

DIKW pyramid

https://medium.com/ironkeel/dikw-pyramids-and-car-crashes-de77591f1491


«DIKW Pyramids and Car Crashes» by Shôn Ellerton, October 16, 2019 on Medium

DIKW pyramid

https://medium.com/ironkeel/dikw-pyramids-and-car-crashes-de77591f1491


«DIKW Pyramids and Car Crashes» by Shôn Ellerton, October 16, 2019 on Medium

DIKW pyramid

https://medium.com/ironkeel/dikw-pyramids-and-car-crashes-de77591f1491


Data as base ingredients

by Mark Johnstone, originally published at 
epicgraphic.com [archived copy]

http://epicgraphic.com/data-cake/
https://web.archive.org/web/20140110120105/http://epicgraphic.com/data-cake/


Data as base ingredients

By @gapingvoid, via @thinkmariya’s tweet at 2017-04-30 at 11:23

https://twitter.com/gapingvoid
https://twitter.com/thinkmariya/status/858612770757005312


Opportunities

● Open Data

● Big Data

● Personal Data
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Open Data Producers

● International bodies (OECD, World Bank, United Nations, EU)

● Government/Public Administration

● Communities

● Corporations:

○ Open Data 500

○ Kaggle



https://data.worldbank.org/



https://www.europeandataportal.eu/



https://data.europa.eu/euodp/en/home



https://opendata.cityofnewyork.us/



https://dati.trentino.it/



http://governobert.gencat.cat/en/dades_obertes/



https://datos.gob.es



https://www.data.gov/



Wikipedia logo 2.0, via Wikimedia Commons (CC BY-SA 3.0)

https://dumps.wikimedia.org

https://it.wikipedia.org/wiki/File:Wikipedia-logo-v2-en.svg
https://creativecommons.org/licenses/by-sa/3.0/deed


https://www.kaggle.com/datasets



http://www.opendata500.com/



http://dataportals.org/



https://okfn.org/
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Integrated Open Data Cycle

Attard, Judie, et al. "A systematic review of open government data initiatives." Government Information Quarterly 32.4 (2015): 399-418.
https://www.sciencedirect.com/science/article/pii/S0740624X1500091X



Open Data: annotated definition

Open data can be:

● structured or unstructured;
● available in a given format (e. g. CSV, JSON, XML, etc.);
● organized following a schema
● Shared with different technologies/procedures (e. g. using APIs, 

download, SPARQL endpoints, etc.) 
● released under a free license

1/47



Disclaimer



Licences

● A contract authorize a some use (copying software, translating a 
book, etc.) to a licensee

● Their foundations is copyright law, but may touch also patents, 
trademarks, personal rights and privacy, etc.

● Different licenses are suited for different kind of works:

○ Content (text. images,sounds): CC, GFDL, ...

○ Software: GPL, LGPL, MIT, ...

○ Data: CC0, ODbL



Creative Commons licenses

● BY (attribution):  cite the original author of the work;

● NC (non-commercial): you can redistribute this work as long as you 
don’t do it for commercial purposes;

● ND (non-derivative):  the work can be redistributed but it must be 
unchanged;

● SA (share-alike): you can create derivative works, but you must license 
the new creation under identical terms of the original work, i.e. 
copyleft or virality;
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● CC0: a “waiver” by the author that grants all uses permitted by the law. 

● Public Domain Mark, for works whose copyright terms have ended

Public Domain “licenses”
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CC0



Data Licenses

● CC0

● Open Data Commons - Open Database 
License:

○ Database ≠ Content

■ Additional IP rights

■ Can distinguish content and the DB

■ Derivative works

○ Licensing terms themselves can be a 
problem

ODbL



Public Domain “licenses”

● LGPL

● GPL

● AGPL

● MIT/BSD



● Non structured:
○ PDF
○ Word (.doc)

● Tabular data: 
○ Excel (.xls)
○ CSV, TSV

● Dictionaries and trees:
○ XML
○ JSON

● Linked data: 
○ RDF

Data Formats



Name, Surname, Age, Street, City, Postal_code, Phone
John, Doe, 25, “Carrer de Bilbao,72”, Barcelona, 08005, 602030230

Tabular Data: CSV, TSV

CSV

Name  Surname  Age  Street  City  Postal_code  Phone
John  Doe  25  Carrer de Bilbao,72  Barcelona  08005  602030230

TSV



● Data in “key–value” form (or name–value pair, attribute–value).

● Accepts values in many formats: strings, dates, numbers, booleans

● Allows for lists and nested structures 

● They are flexible

● They can have a schema

Dictionaries and Trees: XLM, JSON



<person>
  <name>John</name>
  <surname>Doe</surname>
  <age>25</age>
  <address>

<street>Carrer de Bilbao, 72</street>
   <city>Barcelona</city>
   <postal_code>08005</postal_code>
  </address>
  <contact>

<type>home</type>
   <number>059234565</number>
  </contact>
  <contact>
   <type>mobile</type>
   <number>602030230</number>
  </contact>
<person>

Tree-like Data: XML



{
  "name": "John",
  "surname": "Doe",
  "age": 25,
  "address": {
    "street": "Carrer de Bilbao, 72",
    "city": "Barcelona",
    "postal_code": "08005"
  },
  "phone": [
    {
      "type": "home",
      "number": "059234565"
    },
    {
      "type": "mobile",
      "number": "602030230"
    }
  ],
}

Dictionary: JSON



● Descriptive: to identify and retrieve digital resources (e. g. title, 
author)

● Administrative: to manage, preserve and administer rights (e. g. 
format, license) 

● Structural: used to describe the internal structure of digital 
resources and manage relations between its components (e. g. 
chapter, page)

Metadata: classification



schema.org is an initiative heralded by Google, Bing, and Yahoo that 
started in 2011 to “create, maintain, and promote schemas for structured 
data on the Internet, on web pages, in email messages, and beyond.”

Metadata: schema.org

https://schema.org/

Example: book
● https://schema.org/Book 
● https://openlibrary.org/books/OL1102372M.json

https://schema.org/Book
https://openlibrary.org/books/OL1102372M.json


<div itemscope itemtype="http://schema.org/Book">
  <h1 itemprop="name">Ficciones</h1>
  <div itemprop="author" itemscope itemtype="http://schema.org/Person">

Author: <span itemprop="name">Jorge Luis Borges</span> 
(born on <time itemprop="birthDate" datetime="1899-08-24">August, 24th 

1899</time>)
  </div>

Genre: <span itemprop="genre">Fiction</span>
Publisher: <span itemprop="name">Adelphi</span>

</div>

Schema.org: example

http://schema.org/Book
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1. Use very liberal open licenses such as CC0 to obtain a complete 
liberation of data

2. Use open API and standards (e. g. REST API; open data formats 
such as  JSON, CSV).

3. Share your code on the internet with a free software license, you 
can use platforms such as GitHub(*) (https://github.com)

Making Open Data: a guide in 3 steps

(*) although being very popular and free-of-charge for open souce projects the platforms itself is not a free software platform. Furthermore, the 
company that owns the platform - GitHub, Inc - is based in the United States. which could be problematic for some projects.

https://github.com
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5-star Open Data

https://5stardata.info/en/



Make your stuff available on the Web (whatever format) under an 
open license

Make it available as structured data (e.g., Excel instead of image 
scan of a table)

Make it available in a non-proprietary open format (e.g., CSV 
instead of Excel)

Use URIs to denote things, so that people can point at your stuff 

Link your data to other data to provide context★★★★★

★

★★

★★★

★★★★

5-star Open Data: description



ODI Open Data Certificates

https://certificates.theodi.org/en/
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● Legal level: 
○ open license (e. g. CC0)

● Practical level:
○ Accessible over the web

● Technical level: 
○ Open format: JSON, CSV, XML
○ Metadata schema: Dublin Core, Schema.org
○ Open procedures: API, SPARQL

● Social level:
○ Documentation
○ Contact information

How to make Open Data

https://certificates.theodi.org/en/about/badgelevels
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Open Access: definition

Open Access is a movement is focused around free 
access to peer-reviewed research literature and a 
set of mechanisms by which research outputs are 
distributed online, free of cost or other access 
barriers.

● Green open access (self-archiving)

● Gold open access

Open Access logo by Public Library of Science

https://www.plos.org/open-access/


How scholarly communication works

«Ten Hot Topics around Scholarly Publishing» Publications 2019, 7(2), 34; 
https://doi.org/10.3390/publications7020034



Open Access: two-path system

Infographic: The basics of open access publishing by Editage Insight

https://www.editage.com/insights/the-basics-of-open-access-publishing


Open Access Guerrilla Manifesto

«Information is power. But like all power, 
there are those who want to keep it for 
Themselves. [...]

Those with access to these resources — 
students, librarians, scientists — you have 
been given a privilege. You get to feed at this 
banquet of knowledge while the rest of the 
world is locked out. [...]

But all of this action goes on in the dark, 
hidden underground. It's called stealing or
piracy, as if sharing a wealth of knowledge 
were the moral equivalent of plundering a
ship and murdering its crew. But sharing isn't 
immoral — it's a moral imperative. Only
those blinded by greed would refuse to let a 
friend make a copy.»

Aaron Swartz at Boston Wikipedia Meetup, 2009-08-18 by Sage 
Ross via Wikimedia Commons [CC BY-SA 2.0]

https://archive.org/stream/GuerillaOpenAccessManifesto/Goamjuly2008_djvu.txt

https://www.flickr.com/people/34166194@N00
https://www.flickr.com/people/34166194@N00
https://commons.wikimedia.org/wiki/File:Aaron_Swartz_at_Boston_Wikipedia_Meetup,_2009-08-18.jpg
https://creativecommons.org/licenses/by-sa/2.0/deed.en
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Source code

#include <stdio.h>

int main() {

   printf("Hello, world!\n");

   return 0;

}

7f45 4c46 0201 0100 0000 0000 0000 0000
0200 3e00 0100 0000 3004 4000 0000 0000
4000 0000 0000 0000 d819 0000 0000 0000
0000 0000 4000 3800 0900 4000 1f00 1c00
0600 0000 0500 0000 4000 0000 0000 0000
4000 4000 0000 0000 4000 4000 0000 0000
f801 0000 0000 0000 f801 0000 0000 0000
0800 0000 0000 0000 0300 0000 0400 0000
3802 0000 0000 0000 3802 4000 0000 0000
3802 4000 0000 0000 1c00 0000 0000 0000

$ gcc hello.c -o hello

$ ./hello

Hello, world!

$



Software Freedoms

Four essential software freedoms:

 0.  The freedom to run the program as you wish, for any purpose

1. The freedom to study how the program works, and change it so it does 
your computing as you wish. Access to the source code is a 
precondition for this

2. The freedom to redistribute copies so you can help others

3. The freedom to distribute copies of your modified versions to others 
(freedom 3). By doing this you can give the whole community a chance 
to benefit from your changes. Access to the source code is a 
precondition for this.



Free Software and Open Source history

● 1983: GNU Manifesto written

● 1989: First version of GNU GPL released

● 1991: Linux release

● 1994: Mosaic (then Netscape) navigator started

● 1998: Mozilla project started

● 1998: Open Source Initiative started



An API is a communication protocol to interact, in real time, with the data of 
a website or service.

API: Application Programming Interface

https://en.wikipedia.org/w/api.php

  ?action=query

  &list=search

  &srsearch=Jorge%20Luis%20Borges

  &format=json

parameters

base URL

Example

Live link: https://en.wikipedia.org/w/api.php?action=query&list=search&srsearch=Jorge%20Luis%20Borges&format=json 

https://en.wikipedia.org/w/api.php?action=query&list=search&srsearch=Jorge%20Luis%20Borges&format=json


API: example results

Live link: https://en.wikipedia.org/w/api.php?action=query&list=search&srsearch=Jorge%20Luis%20Borges&format=json 

https://en.wikipedia.org/w/api.php?action=query&list=search&srsearch=Jorge%20Luis%20Borges&format=json
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«A data paper is a peer reviewed document describing a dataset, published in 
a peer reviewed journal. It takes effort to prepare, curate and describe data. 
Data papers provide recognition for this effort by means of a scholarly 
article.» Data paper via Global Biodiversity Information Facility

Data paper: definition

https://www.gbif.org/data-papers
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● Nature Scientific Data
https://www.nature.com/sdata/

 
● Data in Brief 

https://www.journals.elsevier.com/data-in-brief

● ICWSM, International Conference on Web and Social Media
https://www.icwsm.org/ 

Data paper: venues

https://www.nature.com/sdata/
https://www.journals.elsevier.com/data-in-brief
https://www.icwsm.org/


Example

Consonni, Cristian, David Laniado, and Alberto Montresor. "WikiLinkGraphs: A complete, longitudinal and multi-language dataset of the Wikipedia 
link networks." Proceedings of the International AAAI Conference on Web and Social Media. Vol. 13. No. 01. 2019. arxiv:1902.04298

https://arxiv.org/abs/1902.04298
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https://github.com/



https://jupyter.org/



«A Collaborative Knowledge Base (i. e. “Wikipedia for data”) that makes data 
accessible to Wikipedia in all languages. Data are also available as Linked 
Open Data and accessible to external services»

Wikidata

Characteristics:
● Wikidata is centralized, one instance for all languages;
● Wikidata exposes Linked Open Data: you can also download the data in 

various formats (e. g. RDF)
● Wikidata hosts, maintains and curates all data available for all Wikipedia 

versions, all Wikimedia projects and other;
● Wikidata is a central hub of the linked open data  web



Wikidata: example item





Version 2019-03-20 from lod-cloud.net

https://lod-cloud.net/versions/2019-03-29/lod-cloud.png
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cristian.consonni@eurecat.org



Credits and Acknowledgements and Licensing

● This presentation is released under the 
Creative Commons Attribution-ShareAlike 4.0 
International (CC-BY-SA 4.0) license. Specific 
parts of the presentation - such as images - may 
have a different licences.

● This is presentation is based on the 
presentation: “Bibliotecari digitali: dati, 
digitalizzazione, visualizzazione” by Andrea 
Zanni (https://twitter.com/aubreymcfato)

https://creativecommons.org/licenses/by-sa/4.0/
https://twitter.com/aubreymcfato
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Smart Cities and the Data Deluge

Source: https://www.zonamovilidad.es/fotos/2/smart-cities-iot-lora-alliance.jpg



The Memex: Knowledge as links 

● «This is the essential feature of the memex. 
The process of tying two items together is 
the important thing.
Wholly new forms of encyclopedias will 
appear, ready-made with a mesh of 
associative trails running through them, 
ready to be dropped into the memex and 
there amplified»
“As We May Think”, V. Bush, The Atlantic, 1945

(“As We May Think” by V. Bush, 
The Atlantic, 19

(“As We May Think” by V. Bush, The Atlantic, 1945)

The Memex,via Wikimedia Commons (CC BY 2.0)
1/47

https://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/
https://commons.wikimedia.org/wiki/File:The_Memex_(3002477109).jpg
https://creativecommons.org/licenses/by/2.0


Data as base ingredients

From the presentation “Big Data, Apache Spark e Apache Kafka” by Clayton Kossoski 
[http://silverio.net.br/heitor/disciplinas/eeica/aulas/aula8a-BD.pdf]

http://silverio.net.br/heitor/disciplinas/eeica/aulas/aula8a-BD.pdf


Open Access

The Data Science Diagram by Drew Conway
[http://drewconway.com/zia/2013/3/26/the-data-science-venn-diagram]

http://drewconway.com/zia/2013/3/26/the-data-science-venn-diagram


DIKW pyramid 

Ervick, Michael (2012) 
DIKW Perspective

(it doesn’t have to be a pyramid)
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● Bronze: data is openly licensed, available with no restrictions, accessible and legally 

reusable.

● Silver: satisfies the Bronze requirements, the data is documented in a machine 

readable format, reliable and offers ongoing support from the publisher via a dedicated 
communication channel.

● Gold: satisfies the Silver requirements, is published in an open standard machine 

readable format, has guaranteed regular updates, offers greater support, documentation, 
and includes a machine readable rights statement.

● Platinum: satisfies the Gold requirements, has machine readable provenance 

documentation, uses unique identifiers in the data, the publisher has a communications 
team offering support. This is an exceptional example of an information infrastructure.

ODI Certificates: badge levels

https://certificates.theodi.org/en/about/badgelevels


