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LET'S START AT THE BEGINNING
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KNOWLEDGE
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LINKED
INFORMATION
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STRUCTURED DATA
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DATA EVERYWHERE!

Lots of data is being collected
and warehoused

Scientific studies
Web data, e-commerce

Purchases at department/
grocery stores

Bank/Credit card
transactions

Social network

HOW MUCH DATA?

Google processes 100 PB a day (2014)
Facebook 600 TB/day (2014)
Twitter 100 TB/day (2013/14)

CERN’s Large Hydron Collider (LHC) generates 15
PB a year

640K ought to be
enough for anybody.




Maximilien Brice, © CERN

THE EARTHSCOPE

The Earthscope is also a large
science project. Designed to
track North America's
geological evolution, this
observatory records data
over 3.8 million square miles,
amassing 67 terabytes of
data. It analyses seismic slips
in the San Andreas fault, sure,
but also the plume of magma
underneath Yellowstone and
much, much more.

http://www.msnbc.msn.com/id/44363598/ns/technology_and_science-future_of_technology/#.TmetOdQ--ul




TYPE OF DATA

Relational Data (Tables/
Transaction/Legacy Data)

Text Data (Web)
Semi-structured Data (XML)

Graph Data

Social Network, Semantic
Web (RDF), ...

Streaming Data

You can only scan the
data once

WHAT TO DO WITH
THESE DATA?

Aggregation and Statistics

Data warehouse and
OLAP

Indexing, Searching, and
Querying

Keyword based search

Pattern matching (XML/
RDF)

Knowledge discovery
Data Mining
Statistical Modeling




THE DATA

Fundamental to research
Basis for writing papers

Important for experiment
replication

Meet contractual/funding
requirements

Settle intellectual property
claims

Defense against a charge of
fraud

Images from the front covers of Circulation Research - S. Elliott (Van Eyk Lab)

INDIVIDUAL RESPONSIBILITY
DATA MANAGEMENT

Some aspects to consider:
Ownership

Collection

Storage/protection of confidentiality/sharing
Interpretation and publication




COPYRIGHT

WHAT IS

“To promote the progress of science and useful
arts, by securing for limited times to authors and
inventors the exclusive right to their respective
writings and discoveries.”

-US CONSTITUTION




NOT A TOOL
TO CONTROL
ALL CONTENT
FOREVER IN
ALL MEDIA

A SET OF RIGHTS

The right to reproduce the work
The right to prepare derivative works
The right to distribute the work

The right to perform the work

The right to display the work

The right to license any of the above to third parties




HOW?

First, it must meet some basic requirements:
It must be original.
It must have some level of creativity.

It must be in a fixed medium.

In the old-days, you would use this symbol:

Provide a date and register it.

NOWADAYS

IT'S INSTANT!

Noodles
faster




UNITED STATES
AND FOREIGN
COPYRIGHT:

JAN COPY

WILL Pmﬂ:“f

YOU FRO

Copyright protects...

Writing
Choreography
Music
Visual art
Film
Architectural works

HOW LONG
DOES IT LAST?

PAT E NTS
7% TRADE-MARKS

RIGHT
"PIRATES.

M=

Copyright doesn't protect...

|deas
Facts
Data (mostly)
Useful articles (that's patent)

UNITED STATES
AND FOREIGN

JAY COPYRIGHT
PIRATES.

If you have a
PLAY, SKETCH,

PATENTS

you rkém --'

PHOTO, ACT,
SONG or BOOK thatis worth anything,
you should copyright it. Don’t take
chances when you can secure our serve
ices at small cost, Sendfor our SPECIAL
OFFER TO INVENTORS before ap )lﬁm for
a patent, ¢ will pay you, k

patents sent fR[E We advme if p'ueuta-
ble or not, FREE. We incorporate
STOCK COMPA\lES Smail fees.
Consult us.

WORMELLE & VAN MATER,
Managers,
Columbia Copyright & Patent Co. Inc.,
WASHINGTON, D. C.




The life of the author
plus 70 years

FOR NOW...

And then?

THE PUBLIC DOMAIN

GENERAL RULES FOR STATUS

Works No Longer Protected by Copyright
Published before 1923
Published between '23 and '63, but it depends.

Authored by the Federal Government (US)




VERBOSE MODE...

All works published in the United States before 1923 are in the public domain.

Works published after 1922, but before 1978 are protected for 95 years from the date
of publication. If the work was created, but not published, before 1978, the copyright
lasts for the life of the author plus 70 years. However, even if the author died over 70
years ago, the copyright in an unpublished work lasts until December 31, 2002.

For works published after 1977, the copyright lasts for the life of the author plus 70
years. However, if the work is a work for hire (that is, the work is done in the course of
employment or has been specifically commissioned) or is published anonymously or
under a pseudonym, the copyright lasts between 95 and 120 years, depending on the
date the work is published.

Lastly, if the work was published between 1923 and 1963, you must check with the U.S.
Copyright Office to see whether the copyright was properly renewed. If the author
failed to renew the copyright, the work has fallen into the public domain and you may
use it.




Hard to share

WHY SHARE?
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ALL OF THEM CAN...

AND SHOULD BE
SHARED!

HERE
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HTTPS:// WWW.KAGGLE.COM/COMPETITIONS

KAGGLE

kaggle Ho  Competiions  Serits  Jobs  Communty~

All Compatitions Springleaf Marketing Response

H Western Australia Rental Prices

RECRUNT Coupon Purchase Prediction
Challenge

A SPECTRUM OF RIGHTS
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SO.

WHAT IS OPEN




Open data is information that is available for
anyone to use, for any purpose, at no cost.

JFERM gul; RN

GOOD OPEN DATA

Can be linked: shared more easily
Available in a standard format: easily processed
Guaranteed availability and consistency: easily reliable

Traceable: easily trusted




ediomobil

The revolution will be 4
comma-delimitec

FROM OPEN
ACCESS TO OPEN
DATA




HTTPS://WWW.OVERLEAF.COM

OVERLEAF

Gverleaf

Online Collaborative Rich Text

Editing
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HTTP:.//DATADRYAD.

DRYAD

DRYAD About For researchers For organizations Contactus Login Signup
DataDryad.org is a curated general-purpose repository l'
that makes the data underlying scientific publications 5

How and why?
discoverable, freely reusable, and citable, Dryad has
ntegrated data submission for a growing list of journals; Search for data
submission of data from other publications is also
welcome. [ Go |
evoeoe A ANCI Sarch
Browse for data Latest from @datadryad
Recently published data = n O

Koch H, Jeschke A, Becks L (2015) Data from: Use of o« JHon yetciog o

tuders. Mothods in Ecology and Evokston hio oo




HTTPS://DATAVERSE.HARVARD.EDU

DATAVERSE

' Harvard Dataverse A collaboration with Harvard Library, Harvard University IT, and 1QSS

Share, publish, and archive your data. Find and cite data across all research fields.
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HTTP://DATA.GOV.UK

DATA GOV UK

E D'ATA'-GO_V:L!K 2 Home Data Apps nteract _ -

RELEASE OF
DATA FUND

cts Finder Archive

Contra




HTTP:// WWW.DATA.GOV

DATA GOV US

- {JATAGOV DATA TOPICS - IMPACT APPLICATIONS DEVELOPERS CONTACT

The home of the U.S. Government’s open data

Here you will find data, tools, and resources to conduct research, develop web and mobile
applications, design data visualizations, and more.

GET STARTED

v

HTTP://DATOS.GOB.MX

DATOS GOB MEX

= datos.gob.mx
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CONOCE LAS HISTORIAS EXPLORA LOS DATOS UTILIZA LAS HERRAMIENTAS

En datos.gob.mx puedes descargar y utilizar libremente datos piblicos

que el Geblerno de |a Repdblica genera y recolecta.




ANYONE ELSE?

ANY BIG INSTITUTION
COULD PUBLISH OPEN DATA

HTTP.// WWW.THEGUARDIAN.COM/NEWS/DATABLOG/

THE GUARDIAN




HTTP:// WWW.OPENDATAS00.COM

OPEN DATA 500

FULL LS

HTTP://FIGSHARE.COM

FIGSHARE

1 Jfigshare




HTTP://ARCHIVE.ICS.UCI.EDU/ML/

UCI MACHINE LEARNING
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WHAT CAN WE DO WITH IT?

A map of the Boris bikes of London. &8s e oo g e o ke e e ... ¥




A map of the bikes of London

Using Tableau and a pinch of Python to look at ~20,000 bikes and
700+ bike stations.

)

Eric Hannell

When I moved to London I exchanged my Vespa for a Boris bike. It was tough going at
first but  have come to love these bikes. I ride one almost every day and I could not

imagine living in London without them,

Being a "data person” it did not take too long before I started searching for data about

the bikes. The program, alternately referred to as “Boris Bikes"/ "Barclays Bikes" /

WHRERE TO FIND




HTTP://DATAHUB.IO

DATAHUB

sxzdatahub

Tha samy way 40 gof, une and whare detn

Aboriainal identity

Give your data a home Find data

o QAN Craateo anc manage Search for data, and got updates from datasets and

the free, powerful data management platform from the Open Knowledge Foundation
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HTTP:// WWW.RE3DATA.ORG

REGISTER OF DATA REPOS

re d ata.org

GISTRY OF RESEARCH DATA REPOSITORIES

Introduction of the re3data.org
persistent identifier

HTTP://DATABIB.ORG

DATABIB

Databib

Find Repositories | Submit | Connect | About Login/Register

About Databib
Databib is a tool for helping peopie Identify and locate online repositories of research data. «

Databid Advisory Board
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HTTPS:// WWW.DATACITE.ORG

DATACITE

£S5, AND REUSE DATA

DataCite

DataCite & "figshare for Institutions'

Dmalite has Desr wonong with Sgesary theocgh E210 af e Catlonta Dgptas Litxary
D) Nor cawveng On 3 years nom A e ate Pandyy o selend Tt sslstionaiig weth
Sgetare s moent neELOoE (ferng

HTTP:.// WWW.OPENDOAR.ORG

OPENDOAR

Directory of Open Access Repositories
OpenDOAR Hoeme | Find | Suggest | Yools | FAQ | About | Comact Us
Search or Browse for Repositories Recert Ad3tces (D M3 Fees
Aevy Sulpect Aves B Ary Cormerat Type d Ay Padositery ype u
Ay Courtyy a Aryy Language EJ Arvy Goftware B Search
Luommaces B 20 U per page Sontby. Repostory Name B Now Query

To search the conferds of the reposiones listed in OpacDOAR, please soe our Content Segrch page
Results 1 -20 of 2961 Page: <<Pravious 1 2 3 4 56 7 8 9 10 Next>>
<IR>"Dok

Organisation: Fachnformationsdenst fur inlemationale und interdszipingre Rechisforschung, Germany
Description: The Virtual Law Uibrary (<imtR>'Dok) s a dscpinary repostory of e Scentfc Information Service
for Intemational and interdiscpénary Legal Research establshed at Berin State Lbrary which
contains specialized information for imematonal and interdisciplinary legal research.

OAIPMN: hitp intr2dok vitarecht deserviets/'OAl DataProvider
Software: MyCoRe
Stzo: 6 ferms (201504 14)




HTTP://CKAN.ORG

CKAN
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CKAN, the world's leading
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HTTPS://GITHUB.COM

GITHUB

GitHUb Explore Features Emerprise Pricing

Powerful collaboration, code review, and code management for
open source and private projects. Public projects are always free.




HTTPS://GITHUB.COM/DATADRYAD

GITHUB - DATA DRYAD
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HTTPS://SPIRAL.IMPERIAL.AC.UK

SPIRAL - IMPERIAL COLLEGE

np:v.‘
Seif-archiving (green open access) allows authors to make their journal articles and other \
research oUtputs Open aCCess )

wreN Il'“'.fn--l‘

Self-archive your publications via Symplectic




HTTP:// WWW.DSPACE.ORG

DSPACE

SOUNDS
GOOD...
NOW

WHAT? 55




SIMPLE
GUIDELINES

3 THINGS

Keep it simple

Engage early and often

Address common fears
and misunderstandings




4 STEPS

Choose your dataset(s)
Licensing
Make the data available

Make it discoverable

DATA SETS

Asking the community
Cost basis
Ease of release

Observe peers




Data that doesn't explicitly have an open license is
NOT open data

LICENSING

OWNERSHIP

COPYRIGHT OVER
WORKS YOU CREATE
AND ARE ORIGINAL
TO YOU.

DATABASE RIGHT
OVER COLLECTIONS
OF DATA YOU HAVE
PUT A SUBSTANTIAL
EFFORT INTO
OBTAINING,
VERIFYING OR
PRESENTING (ONLY
EU, MEXICO, BRAZIL)




CREATIVE COMMONS LICENSING

QOEO

MOST OPEN

KNOW THE B®YS@A
TYPES!! ®@
®®
OLS]O)
| ®SG

LEAST OPEN




HTTP:.//OPENDATACOMMONS.ORG

OPEN DATA COMMONS

5 .
) [

Open Data Commons is the home
of a set of legal tools to help you
provide and use Open Data

Meta

AVAILABILITY

Data should be complete

In a (open) machine-
readable format

It should contain metadata




HOW?
® Your website

® Existing repositories

e Creating your own repository

MAKE IT DISCOVERABLE

e Publish it in Public services (Datahub)
® Index it in Catalog (Databib)
® Promote it in your community

® Engage with users

B
e ‘
s
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WHAT IS DATA SCIENCE

A set of tools and techniques used to extract useful
information from data.

An interdisciplinary, problem-oriented subject.

The Duck — Billed Platypus




The Platypus — Billed Data Scientist

THE INGREDIENTS OF A DATA
SCIENTIST

Substantive

Expertise ONE MORE

THING!

COMMUNICATION
SKILLS




STATISTICIAN

What my mom thinks | do What society thinks | do

. -

What my boss thinks | do What | think | do What | actually do

Class DataScientist {

Is skeptical, curious. Has inquisitive mind
{nows Machine Learning, Statistics, Probability
Applies Scientific Method. Runs Experiments
Is good at Coding &

Able to dea




DATA LAKE

WHAT IS IT?

o _ W

Hadoop

THANKS!

YOUR
THOUGHTS?

DR J ROGEL-SALAZAR

J.ROGEL@PHYSICS.ORG

@QUANTUM_TUNNEL 7/ @HIDDEN_NODE




