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What is Data Science?
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Bl Data Science
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What is Data Science? 2

« Science which is data intensive, data driven
Science at web-scale

Data as a commodity

Data as infrastructure

Data as research substrate

Data as a science utility
Data workflows data tools, data publications

4.

Soence@Mlcrosoft‘ '

THE FOURTH PARADIGM IN PRACTICE




Data : from Big to Broad

BROAD data

Tetherless World Constellation

e 4th context: Broad Data

- The huge amount of freely available, but widely varied,
Open Data on the World Wide Web (Structured and
Semi-structured)

e Example: The extended Facebook OGP graph (the
part outside Facebook’s datasets)

e Example: The growing linked open data cloud of
freely available RDF linked data

e Example: More than 710,000 datasets that are

available on the Web free from governments around
the world




http.//www.mckinsey.com/Insights/MGIl/Research/
Technology and_Innovation/

Implications of
“Big Data” and
data science for
organisations in
all sectors

Predicts a
shortage of
190,000

data scientists
by 2019




Forbes

Big Data Needs Data Scientists,
Or Quants, Or Excel Jockeys

Data Scientist = Rock Star, Really?

The Term “Data Scientist” is Still New

C M S Wl RE “Data Scientist” Jobs = Near Zero Until

Job Trends from Indeed.com 10
"data scientist"




What does a data scientist do? 1

Understands problems tackled with a data-
centric approach

Understands data-centric analysis
Tackles problems using <Data+Analytics> lens

Data mashing, munging, manipulation

. . Data
Data analytics for business Jujitsu

advantage e i
Data jujitsu e
“turns data into product”




What does a data scientist do? 2

Creates visualisations
of complex data

Produces the
Guardian newspaper
Data Blog

Data journalist variant

““‘creates stories
from data”’

guardian Your seal

News | Sport  Comment | Culture | Business | Money | Life & style | Travel | Environment

[News) Databos

Previous Blog home

Anyone can do it. Data journalism is the mswe 2
new pllnk W Tweet ' 530

Can anyone be a data journalist? Simon Rogers on what we
can learn from a 1977 diagram

» Another view: What data can and cannot do by Jonathan Gray

4

—

Posted by

Simon Rogers
Thursday 24 May 2012
13.00 BST

—
Thio 15 A THIRD

guardian.co.uk
&J Jump to comments
(8)

NOW Eﬂﬂﬂ ﬂ ﬁmi (=)< 2]
Article history

2

age two of Sideburns, January 1977 Media

b e e e e e b . Data journalism - Open
bb This is a chord... this is anothe this is a third. NOW journalism
FORM A BAND




What does a data scientist do? 3

Creates data management plans

Uses standards for data description, schema
Uses persistent identifiers for datasets
Manages data access through embargos

Applies appropriate data licenses
Facilitates data citation . ' ~
“gets credit for their data” 07/1/2 71€

The™ D C CData Manager ing Tool




What does a data scientist do? 4

Acts as a data steward

Deposit data in an appropriate repository
Curate, annotate, cleanse, redact
Facilitates data preservation & archiving

for long term use
Data forensics
Data archaeology

“adds value to data”

NEWS &
EVENTS

ANNOUNCING THE
UK DATA SERVICE

The new UK Data Service has
been funded with a £17 million
investment over five years.

What's new Data lifecycle Find data

DEPOSITING YOUR DATA

Depositing your data with the Archive
ensures that they will be professionally
curated and accessible

DEPOSIT DATA

OUR DATA IN USE ﬁ
Labour Force Survey: How N
does the health service

distribute resources equitably.

OUR DATA IN USE

HELP CONTACT US SIGN UP

CREATE & DEPOSIT HOW WE FIND DATA
MANAGE DATA DATA CURATE DATA

B

FIRST TIME HERE? *

HELPFUL INFORMATION

A QUICK GUIDE TO THE
ARCHIVE

10 of 10: We don't provide ready-made e
statistics, but using Nesstar you can

view frequencies from popular surveys

Who are we?
WHO GIVES US DATA?

Find out what kind of data are available

FINDING DATA TO USE to you

We can help you find data for research and
teaching with our catalogue of over 5,000

data collections LATEST NEWS & EVENTS
—

[/ A ne y to search for
B OUR SERVICES g ! data

Visitors to the ESDS website
sSQB will, from today,
providing access to key

survey questionnaires I k Staff vacancies Census
m ﬁ > Microdata
The Enhancing and Enriching




Leadership & co-ordination

Data Strategy, Roadmaps, Planning
Data Policy

Legal and ethical (Fol, Data Protection)
Advocacy (data informatics)

Data repositories
Data storage

.

Data analysis
Data visualisation
Data mining

Data modelling
Data licensing
Training....




Family of data scientist roles

data engineer - focus on software development,
coding, programming, tools

data analyst — focus on business/scientific analytics
and statistics e.g. R, SAS, Excel to support
researchers and modellers, business

data librarian — focus on advocacy, research data
management / informatics in a university / institute

data steward — focus on long term digital
preservation, repositories, archives, data centres

data journalist — focus on telling stories and news




Data engineer

Focus on software development, coding,
programming, tools

Customises methods and tools for end-

//Load the World Bank Type Provider

#r "../TypeProviders/Debug/net40/Samples.WorldBank.d11"
O e - O Cl I SS e let data = Samples.WorldBank.GetDataContext()

//Plot birth rate data directly using Type Provider
data.Countries.  “United States™ .Indicators.edu

0LLN10S

YIHOTdX:

//Set up list of countries to compare :

1€ property Samples.WorldBank ServiceTypes.Indicators.Emigration rate of| #
tertiary educated (% of total tertiary educated population): r force with primary education
WorldBank.TypeProvider.Indicator # Labor force with primary education, female (% of female labor force)

100% ~ N . . N # Labor force with primary education, male f male labor force)
Emigration rate of tertiary educated shows the stock of emigrants ages

F#INTE 35 and older, residing in an OECD country other than that in which .‘ aaikereaiiisecondapjedicaioiteleliotl
they were born, with at least one year of tertiary education as a # Labor force with secondary education, female (% of female labor force)
percentage of the population age 25 and older with tertiary education. |# Labor force with secondary education, male (% of male labor force)

>
--> Referenced 'C:\projects\openfsharp\Scripts\../TypeProviders/Debug/net40/Samples.WorldBank.d11"

: ; Q I /N S Q I val data : Samples.WorldBank.ServiceTypes.WorldBankDataService
Col48

Hadoop http://preview.tryfsharp.org
F#




Institutional data scientist

'-’;;rc,, UNIVERSITY OF

* Co-ordination and Collaboration [EashyNgus
Liaison / subject librarians —
Repository manager
IT/Computing Services
Research Support &

Development Office

Doctoral Training Centres

Researchers -
o Advocacy ' Institution
* Training

Plan and
Design

Liz Lyon, Informatics Transform,
IJDC Current Issue, 2012
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Understanding the
data science habitat :
Pl, institution, funder

Community Capability

Model Framework

Symptoms )

http.//communitymodel.sharepoint.com/




Intensive
Research

CCMF 8 Capability Factors




CCMF supporting data science

Intelligence-gathering
Decision-making
Planning

Investment

Capacity

Capability
Knowledge transfer

http.//communitymodel.sharepoint.com/




CCMF Team

UKOLN: Liz Lyon, Alex Ball, Monica
Duke, Michael Day, Manjula Patel,
Michelle Smith

Microsoft: Kenji Takeda, Alex Wade

CCMF White Paper

http.://communitymodel.sharepoint.com/Documents/CCMDIRWhitepaper-v1-0.pdf
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Infrastructure Intell/gence lnnovatlon drlvmg
the Data Science agenda

8" International Digital Curation Conference,
Amsterdam, 14-16 January 2013




Thank you.

CCMF Resources download from
http://communitymodel.sharepoint.com

Slides at

http://www.ukoln.ac.uk/ukoln/staff/e.j.lyon/presentations.html|

Informatics Transform paper at
http://www.ijdc.net/index.php/ijdc/article/view/210/279




