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Data and the rise of science...
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Data and the ascent of engineering...




The Science and Engineering of Data...
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The Power of Data...

Annual U.S. Flu Activity - Mid-Atlantic Region

h

® Google Flu Trends

* Halevy et al Intelligent

SystemsMarch/April 2009
(vol. 24 no. 2) pp. 8-12 ﬁ

» Large scale, comprehensive

d ata Search query topic Top 45 queries Next 55 queries

n Weighted n Weighted
Influenza complication 11 18.15 5 3.40
Cold/flu remedy 8 505 6 503
General influenza symptoms 5 260 1 0.07
 New forms of research Term for influenza i 37 6 030
. Specific influ:nza s‘):mptom 2 gg; g g;;
S i L
al I Ia n Ce c(y)mz'lzr:t?oz an influenza
Antibiotic medication 3 623 3 3.17
General influenza remedies 2 0.18 1 032
. Symptoms of a related disease 2 166 2 0.77
e New forms of direct data Antivcal mediation 1 039 1 o
Related disease 1 6.66 3 3.77
0

Unrelated to infl 0.00 19 28.37
dCCEeSS Total 45 49.40 55 5060

The top 45 queries were used in our final model; the next 55 queries are presented for
comparison purposes. The number of queries in each topic is indicated, as well as query-
volume-weighted counts, reflecting the relative frequency of queries in each topic.
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The Power of People




The Power of Open

e Open Standards
e Open Licences

e Open Data

e Open Source -



The Power of Open

e Open Standards
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to this In three months

HM Government data.gov.uk

deas Forum Wiki Resources Abo

Community
Log in/ Sign up
Local Data Panel

Advised by Sir Tim Berners-Lee and Professor Nigel Shadbolt and others, government is opening up
data for reuse. This site seeks to give a way into the wealth of government data and is under constant
development. We want to work with you to make it better. @ What is the

We're very aware that there are more people like you outside of government who have the skills and Semantic Web?
abilities to make wonderful things out of public data. These are our first steps in building a

Combining different data
collaborative relationship with you.

sources has never been easy
Latest news: but the Semantic Web will
enable data to be joined easily

+ Read about our latest site changes o5 boundaries.

« information about the Local Data Panel
« applications in the news

— List all datasets
Enter keyword(s) (" search } Digital Engagement
By Public Body Twitter stream

e.g. education, NHS, crime, transport, environment

Powered by: CKAN Common tags

@stephenctimms:
Recent Apps View all apps + #digitalbritain Announced in

House today establishment of

m SaferMK E EnAKTing UK E OpenGeoscience Broadband Delivery UK, chief
Public Sector
This is a crime Information Data Discover if you live on executive Adrian Kamellard
reduction application Mashup rocks from an extinct
that has two key - volcano, in the middle
functions: 1. simple- Map application that of an ancient river or

tnaiea intarfare using OpenSpace

Aoan iindar 3




to this in 24 months...

¥ HM Government Log in or sign up

data.gOV.IUk What are you looking for?
Opening up government

O Data Apps Ideas Forum Blogs Consultation Linked Data Resources About

Enter your postcode to find tools and information about
your local area using government data

Who does what in Whitehall? How your money is spent Government contracts in full

Applications
Carrier = 9:09 PM =
i Vs 7 ¥ -
) - i ; Cambridge City West
-
" ——— b (tamh'rldgeshlve)

Terms and conditions Code of conduct Project Info FAQ Contact us Accessibility Moderation policy Privacy



Beginnings in UK

AR [

University of Southampton project to show how
open data could deliver services across
Government (2005-06)
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Reported to UK Parliament
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&" PUBLIC SECTOR INFORMATION

the national archives

The United Kingdom Implementation of
the European Directive on the Re-use of
Public Sector Information

- the firsttwo years

A Report by the Office of Public Sector Information

July 2007

AKTive PSI: Leading by Example

4.20

4.21

4.22

4.23

The UK public sector is a source of rich, high quality and sought after data. While
much of this information is published and available for re-use by others, it is often
trapped by poor data structures, locked up in legacy data formats or in fragmented
databases.

To explore the issues more fully, in 2005-6, OPSI worked with Advanced
Knowledge Technologies (AKT),Q‘5 an inter-disciplinary research project led by the
University of Southampton. OPSI's work with AKT, in a research project called
AKTive PSI, had two aims:

= to raise awareness about and disseminate the capabilities of semantic web
technologies amongst government departments, agencies and local authorities;
= to show what is possible using this technology.

OPSI brought together a diverse collection of public sector information assets to
experiment with. A number of public sector organisations were involved in the
project, including Ordnance Survey, the Met Office, the Department for
Communities and Local Government, the Office for National Statistics, the
Department for Environment, Food and Rural Affairs, the Environment Agency and
the London Boroughs of Camden and Lewisham. The project underlined the
potential for the use of semantic web technology in large scale integration of public
sector information and the benefits such aggregation would bring. Semantic Web
technology provides the best model for a range of interoperability issues. If widely
adopted it would do much to harness the re-use of public sector information.

AKTive PSI has spawned further work in government using Semantic Web
technology®. OPSI is using this technology in the following ways:



The Power of People







theguardian

News Sport Comment | Culture Business  Money | Life & style

[News ) Society ) MRSA and superbus
DATABLOG

Previous Blog home

Data in full: government publishes NHS
MRSA and C.Diff infection rates

» Get the data



Open Government Data — reasons

e Transparency

theguardian

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

DATABLOG

e Accountability

Previous Biog home

Data in full: government publishes NHS
MRSA and C.Diff infection rates

« Getthe data

e Efficiency

POLICE ux  Groonwich, London SE109JW, UK sewen

Crime and ASB in this area

L ——

e Public Service Delivery .. .. ="

Transparency. Delivered
Overview of the spend for Royal Borough of Windsor & Maidenhea  Burglary

Antsoclal behaviour
Actuat Spond

e Engagement 8 o o

c Other crime
£44,161 REN )
a

‘Compared to English Unitary
‘Authority Average

Vehicle crime

az "

Viclent crime
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46% -8.8%

Spons win SVES

e Data Improvement

o) £1,296 -16%

£828 -12%

Spond  orking
ey

Spona posans o £2,783 -8%

e Society value

Spond!
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Powered by Spikes Cavell Downioad S terms & condiions Dowioad s & condions Privacy Gontatus

e Economic value



open the data...

spotlightonspgnd

Transparency. Delivered

Supported by
Improvement and Efficiency
South East

Overview of the spend for Royal Borough of Windsor & Maidenhead

s e
£72,820,736 -36% _
(@ v carvonomisins ]

£44,161 +134% (@ covpeopiosios
(@ Frecion ot riomaion ]
)
15% 700 D

‘Spend Localy.

£1,296 16% ransparoncy and s sometring tis govemment

‘Spend  Houssholds

Spend / Working £828 -12% e e cose oy
5 Eric Pickles.
Secm
pon  Porsonsof £2,783 -8% Communite and Loca Gaveromant
Fansoane hae
o
= £2,540 23%
Spond Chidron

Download Site terms & conditions Downioad terms & conditions Privacy Contact us

Powered by Spikes Cavell

home | view develop

Ordnance
Survey’  OS OpenData v‘
Mapping data and geographic information from Ordnance Survey

Create and iting ideas and applicat e
mapping. With OS OpenData you can access a selecion of the most detailed mapping
datases available for Great Britain

Now available - OS VectorMap ™ District - a new mid-scale vector and raster dataset (alpha

version).
view @ develop ‘ supply
oo .
Outine of Groat Bitain + Create amazing web applications Order 0S OpenData on hard media or

+ Overview of Great Bitain + Enhance online projects download direc o your PG, Mac orlaptop

* MiniScale ® « Put Ordnance Survey maps on your (please note - you may need s list

+ 1250 000 Scale Colour Raster websie Gl data software to view and use this

+ OS Street View ®

+ Boundary-Line ™ Our AP uses JavaScript o make web

+ 0S VectorMap ™ District - New pages more ineractive, anyone can

create an application by following simpie
code and tutorials

- - -

about help keep in touch

View, download and order OS OpenData or See our FAQ page to find answers to any Follow us on Twiter, Facebook or YouTube.
use OS OpenSpace to enhance your own ‘questions you might have about

‘application. 0S OpenData, get more technical help with p
the map viewer or downloads. \«.9 (d

You can also experiment with OS OpenData

in RDE format. Or you can email or call us on
0845 408 30pm, Monday to
110S OpenData doesnt meet your needs, Friday)
why ot try: log, -
0S OpenData Licence Professor Nigel Shadbol, Digtal
« The Oranance Survey Map Shop for Privacy policy Engagement
paper maps. + Websit terms and condiions
« The Explore portal for routes, photos
and blogs.
« Ordnance Survey mapping for businss
or education.

iy Cymraeg
POLICE u« Greenwich, London SE10 9JW, UK search
[Tl Meet the team  Get involved  Information and advice Help Feedback Data  Police apps

Give information about a crime »

Crime and ASB in this area

Crimetypes  Streats  Neighbourhood

Street-level crime and ASB in December 2010
Grouped by crime types. To protect privacy, individual addresses are not
pinpointed on the map. Crimes are mapped to an anonymous point on or
near the road where they occurred.

All crime and ASB 671

To show crimes of a specific type click on the links below. To view
details of individual crimes click the markers on the map.

Burglary m S

Anti-social behaviour [ 260 |

Robbery [ 21 |

Vehicle crime
Violent crime m
Other crime m

Map data €20{4cGoogle, Tele Atas - Terms of Use
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M HM Governry

...and the applications follow

data.govuk

Opening up governme g

A Data —— Ideas

[€] Apps

See UK

<=gEEm BUSIt London o
"Q

== "

Carehome Map !

UK Post Box

See UK

SeeUK provides visualisations o wesmess UK Crime Stats

' [¢] Apps

Forum BETA

data.gov.uk
Opening up government

= - Bus Guru

[ rotow osvson Toco o] EXE)  HOME REVIEWS PRESS SUPPORT

¥ LIVE R (O oosie

= Bus
Bus Guru [efi[g1]| NEVER MISS A BUS AGAIN!
LIVET

9 Nearest Stop

Bus Guru is the UK's first app to give users both the LIVE
(real-time) bus times AND the best routes from TFL's Journey
1'|-| Near Me Planner and Countdown System — and it's FREE!

SAVE TIME & ELIMINATE STRESS: No more waiting around at
bus stops, with Bus Guru you can plan your journey to perfection
~ knowing which route will be the fastest AND when your bus will
arrive at the stop.

! icator time series view

N\ Journey Planner
s s UK Pharmacy

<<< CLICK ON iPHONE SCREEN TO TRY THE LIVE APP
* For iPhone/iPad: Download iPhone App
« For Android: Download Android App

« All Smartphones: To install the Bus Guru mobile app open
the following link in your phone's browser:
http://m.busguru.co.uk (the web app can usually be saved on

RECENT @%@ FAVOURITES

No favourites your phone from the browser).
FEATURES

* LIVE INFO: Up-to-the-second information on all TFL buses’
real-time locations.

London Cycle

Hire ]

« ONE CLICK: To view your nearest stop's buses OR all the bus
stops around you.

« LIVE JOURNEY PLANNER: Compare the quickest routes
AND live bus times using Bus Guru's Journey Planner
integrated with live bus times. So you can find the fastest bus
AND which bus is leaving first. (We have combined two very
complex systems so please email support@busguru.co.uk if
you find any blips and we will update the app).

« SEARCH: For ANY bus stop and live bus info via an
address/postcode/area.

Developed by AppShed

OB Bus Guru has been developed by



Open Government Data: at all scales

Loginor signup

datagov.uk'"
Opening up government

Vet e you ooking o7 | )

PV oaa  As | deas  Foum | Wki | Bogs | LinkedData  Resources  About

- Over 4,600 datasets to view

Inside Government Data

Wha's who in Government and where does

the money go? Follow these links to find

he data that opens i alup.

[ Government spend over £25,000, by
cepartment

[ Who does what in Wnitehal - and how
much are they paic?

Wind, hydro, wave, biomass — what's renewable
where you are?

[ Hospiaity, gifts and expenses

Share this cnen
[T —————
Tags
Data Apps
o B App Can't decide where to start? You can
Looking for sometring specific o just Want your phone (0 wake you When YOU | eowse e éata by Shcking on sopiar

train station? Discy
messing public data

topics. Try one of the tags here to find

e over
tomske | ynat you're most interested in.

Ideas A Blogs
Does Britain need a map showing which Does data matter? Why shouid it be open ess toois to help
roads have been grited when it Snows? 10 everyone? Head to the blogs to find out | | you analyse, nare the cata
Read and rate over 360 bright ideas about Yo aiso find video interviews and other
how the data on s website cou features 1o heip you get more out of this

I Latest from the forum Wihy publish our data? Vi Featured blogs CKAN Technology

Home Office and Read more about the
Ministry of Justice Hack  CKAN technology bennd
Day data.gov.uk

Application submission
by oma-app 12/04/2010 - 19:22

Editing/updating a dataset

Digital Engagement
by nhsblackpool 16/11/2010 - 09:51 L3

View all forum posts.

Nigel Shadbolt
ickitowac

£ Site feed

Terms and conditions | Code of conduct | Project Info | FAQ | Contactus | Accessibiity deration poicy | Privacy | Sitemap

DataSharé®

Our Data. Free for all

Inspect all of the data we share.

* Featured data

- Senior staff salaries

|| Salary details of Redbridge's
4! senior officers.

Developer?
ake 2 look at our Developer section
for AP details etc.

Website usage
Visits to Redbridge i

‘GREATERLONDONAUTHORITY

london.gov.uk

london datastore

Datastore

Datasets A-Z

— A first step towards
Kopvords freeing London’s data

Organisations

Visualisation by using London Transport data

Search Datasets

Request Dataset

Welcome to the London
Datastore

Popular Suggestions
Latest Suggestions

AP| Beta

The London Datastore has been created by the Greater London Authority
(GLA) as an innovation towards freeing London's data. We want citizens to be
able access the data that the GLA and other public sector organisations hold,
and to use that data however they see fit— free of charge. The GLA s
committed to influencing and cajoling other public sector organisations into
releasing their data here too.

Redbridge$’ee

Releasing data though s Justhalfthe batie. Raw ata often doesn'ttell you
. anything until it has been presented in a meaningful way. We want to
VleW encourage the masses of technical talent that we have in London to ransform
rows of text and numbers Into apps, webites of mobile producis which people
Take a look at all of the data we share. s 8y S e
Join the conversation via Google, Twitier or email and give us your thoughis
and feedback - we want to make this sie work for you!

Latest Datasets ~ Popular Datasets
Download

Get the data we share for your own
use

Place of Residence by Place of Work, Region
NOVEMBER 2010 | Employment and Skils.

Number of people in work by place of residence and work (main job),
This matrix displays travel to work patterns.

Average
egugudegnd

Workless Households, Borough
NOVEMBER 2010 | Employment and Skils.

About

Find out about the data we share.
Licenses, usage, it's all here.

Tables show numbers and probortions of households thatare

— Payments over £500

| Payments made to suppliers
where the invoice total amounts

to over £500.

Contact us
Tell us what you'd like added or
explained

Share with

K facebook
w® delicio.us
% Digg

© Twitter

@ StumbleUpon

Latest blog entry

Changing the City through Pictures
alone?
28TH OCTOBER 2010

Yesterday City Hall hosted a

Twitter
& @bondondatastore

LEGGI dataset of energy consumption
within the Greater London area available
at httpbitly/SnHode about 6 hours ago

open data movement hits dublin with the
help of @ScraperWiki hitp/data.fingal.je
2days ago

New dataset showing Iow carbon
generators installed on GLA propertes,
Starting with fire stations
htpDitlyiciNAur 3 deys ago



Open Government Data: around the world...

NYA

openData
damgov,m.ik [What are you looking for? | search | P
Opening up government Home Avoutarya Open ata

Catalogue  SuggestaDatasst  CommuniyApps  Help SgnUp  Signin

Data Ideas ki Bl Linked Data  Rest About
n at Apps orum i logs ources Latest Datasets and Views

) ) Open Government Partnership Poverty Rate, by Distict

o en S

hydro, wave, biomass — what's renewable m

Wind,
where you are? Inside Government Data

Wha's who in Govemment and where doss
2 Folow these nks to find
the data that opens t a up.

Kenya Primary Schools, 2007

=]
Government [, =
Partnership

_ data.australia gov.au

connection with governmer
g Coverment o ver 2500, by
cesart

Who does vt i Whitehas - and how
much are they paid

CATALOGUE  OTHER CATALOGUES

[ Hosptaity, ofts and expenses

‘Share this cnen R
w N
Welcome Kenya County Fact Budget 2010 to 2011 Quarterly GDP 2000 - Developer? Click herel
Fects, figures, appe and mars Sheots Dec 2011 current plus 2011 Chart
e data.australia.gov.au is the home of Australian govemment public information datasets. We development KNBS: Quarte e
@ Data @ Apps 2t encourage you to make govemment information even more useful by mashing-up the data to create produciby Economic
Locking for something specific, or just Want your phone 10 Weke you When YOU | rewme s Sete oy cheking on pousiar something new and exciting! Make sure you pay attention to the licence attached to the datasets. c Consiant 2001 pricss.
vt 10 know more 850t now Govemment || get 1o your W Station? Dacover over | oo Ty cna of o sag e e 700 are nerestad in using. Each boance shoud make clear what you can and can' do wih he data.
ur money? You' 1 4,600 100 agps namessing pubic data 1o meke | yinat youite most nterested If you're unsure, please contact the contributing agency.
datasets 10 he you get ansiers your e easer.

Start browsing the collectio

Browse Data by Category Recently-Added Datasets

Ideas A Blogs Areas
Does Brtan need a map showng which || Does cata matier? Why shd i bs open R
o238 navo baan rtied when 1 anows? || 10 everyone? Head o e 5ogs 10 ind out 2l Boundaries (December 2000)
EEmmmi e | oot e el QL DATA cov data.govt.nz TSI
how the data on ins webs1e cosd be % ac your own hocghis festures 10 e you 9o 1 i o Transmittes Data
P N P —— tep Kawanatangs o Actearos
2d Arts Organisations 2009 Sev Zeslend Cosrent
Most Popular Datasets set Locations (South Australia)
PUBLIC ELEMENTARY PSRy
AND SECONDARY EDUCATION 1. U.S. Overseas Loans and Grants (Greenbook) 7]\“0'“ UL
Y . - 2= Major Updates .
SCHOOL DATA O A Government datasets online
£ Dot Exress iproves bl o 5. Food and Drog Admiistation—Recall
osateva = 4RSS F data.govt.nz is a directory of publicly-available, non-personal New Zealand government » Agriculture, forestry  » Arts, culture and
4. Climate Reference Network Hourlyoa Produet +RSS Foed Gatasets. This site does not host data, instead it links to datasets held on other and fisheries heritage
Governmnt websies. For more o, 66 Abouk this she. > Buiding, consiruction » Commerce, trade and
5. TSCAInventory nd housing industry
— Take the data.govt.nz user survey. *» Education * Employment
0 Latest from the forum Wiy pubish our deta? Vd Foatredbiogs  OXA S > Envronment and
fficial Gratictie ara nradiiced hu novarnment departments to provide information for + Fscal, tax and J (onseniasian
Application submission tome Offce and Road RO EN  RU 4 ovemman bimnesase ar the economics. » Infrastructure
by oma-app 1210412010 - 18:22 stry of Justice Hack . s New Zealand's site, Stati » Justice » Land
Day data date.gov.md Cautiin: © seturi de date O pagini ebsites. More about offcil statistis. S dvacirnl Mot Pasitica
. overnment * Migrat
[ — Dighal Engagement Portalu datelo deschise G ) sshup Competiion here you ge » Bomatatos and soity» Seancs and research
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Join the open data discussion
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de Chile

Tellus about
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onomic Development

Just look at the numbers:
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Open Data achievements

e National, Regional and City portals
launched

e Significant data sets released
e Public Data Principles

e (Open Licences

e Developer communities

e Reviews and consultation

e |nternational collaboration

data.gov.%Jk Wt v on
Open Ing up government
A Data  Apps  Ideas  Foum  Blogs  Consutaton LinkedData  Resources  About

Enter your postcode to find tools and information about
your local area using government data

RedbridgeS"“

View

Take a look at all of the data we share.

Download

A firststep towardswf\}

I Il of the data share. .
foitl Gl sl freeing London’s data

‘Welcome to the London Share with
[

* Featured data
Datast

— Senior staff salaries
| Salary details of Redbridge's
senior officers.

" |
1

=

py Developer?
B8 Take a ook at our Developer section
for AP detalls etc.




L ocation, location, location...

version).

(4] e

« Outline of Great Britain

* Overview of Great Britain

* MiniScale ®

* 1:250 000 Scale Colour Raster

« OS Street View ®

« Boundary-Line ™

« OS VectorMap ™ District - New

I Qrenance ]
BSSurvey®  OS OpenData -
Mapping data and geographic information from Ordnance Survey ‘

Create and support innovative, exciting ideas and applications using Ordnance Survey
mapping. With OS OpenData you can access a selection of the most detailed mapping
datasets available for Great Britain.

@ develop

« Create amazing web applications
« Enhance online projects
« Put Ordnance Survey maps on your
website
Our API uses JavaScript to make web

pages more interactive, anyone can
create an application by following simple

code and tutorials.

Now available - OS VectorMap " District - a new mid-scale vector and raster dataset (alpha

& supply

Order OS OpenData on hard media or
download direct to your PC, Mac or laptop
(please note - you may need specialist
Gl data software to view and use this
data...)

=»

about

View, download and order OS OpenData or
use OS OpenSpace to enhance your own
application.

YYou can also experiment with OS OpenData
in RDF format.

If OS OpenData doesn't meet your needs,
why not try:

« The Ordnance Survey Map Shop for
and

. Oldnanee'&urvoy mapping for business
or education.

help

See our FAQ page to find answers to any
questions you might have about

0S OpenData, get more technical help with
the map viewer or downloads.

Or you can email or call us on
0845 408 1895 (8.30am - 5.30pm, Monday to
Friday).
. OpenData Licence
o Privacy policy
.
Website terms and conditions

keep in touch

Follow us on Twitter, Facebook or YouTube.

=UOd

Featured blogs:

Ordnance Survey Blog, Sir Tim Bemers-Lee,
Engagement

.
Tt

; ~ e
&N




www.ordnancesurvey.co.uk/opendata
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ASCII Grid DTM
GB Set: 530 Mb

Land-Form PANORAMA®

| Format: DXF™Contours
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GB Set: 52 Mb/52 Mb

Format: ESRI Shapefile/DXF
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~| OS VectorMap™ District |
| Format: ESRI Shapefile/TIFF (LZW)
GB Set: 6 Gb/4.5 Gb

Ordnance Survey is Great Britain’s national mapping
agency, providing the most accurate and up-to-date
geographic data, relied on by government, business
and individuals. OS OpenData is the opening up of
Ordnance Survey data as part of the drive to increase
innovation and support the ‘Making Public Data
Public’ initiative.

w: www.ordnancesurvey.co.uk/opendata
e: opendata@ordnancesurvey.co.uk

See also: Linked data http://www.ordnancesurvey.co.uk/opendata/linkeddata.html



S
London Cycle Hire Journeys and Pollution

Thicker 1ines are more journeys
Redder lines are more polluted (PM10 2008 mean)

Data: 3.2 Million Journeys (from TfL)

Routing: O11ie 0’Brien (@oobr) + OpenStreetMap.ce=by-sa
Buildings: 0S Opendata Crown Copyright 2011

Pollution: GLA (via LondonDataStore)

Map: James Cheshire (@spatialanalysis)



GEODEMOGRAPHICS OF HOUSING IN GREAT BRITAIN

A NEW VISUALISATION IN THE STYLE OF CHARLES BOOTH'S MAP
CreaTED BY OLIvER O'BrieN (@008R), UCL CASA - MORE INFORMATION
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UK Crime Heatmap for SO17 1BJ
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UK Crime Heatmap for SO17 1BJ
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Open Data and Smart Cities

e Smart Cities get Open Data

e Many of the best Open Data
apps are urban

e Authority over their data

e Network effect of urban data

Angel X INCEN WA e 3 g
I Highbury & Islington 3 LI T T D i e S
— e 5 . 7R Ay R s e,

King's Cross St. Pancras

I Tottenham Court Road

B Westminster



Linked Open Data — Aiming for the Stars

Put your data on the Web with an Open Licence
Make it available as structured data

Use open, standard formats

Use URIs to identify things

Link your data to other people’ s data



5% Linked Open Data

« With data.gov.uk a
national digital
infrastructure being built

 URIs for schools, roads,
bus stops, post codes,
admin boundaries...

« Some of the data links
across and connects
other data together

» Key data link points exist

2 vallable as: RDF/XML,



5% Linked Open Data

« With data.gov.uk a
national digital
infrastructure being built

Visualise normalised z00m

[ Al crime © byPopulation | @ Ward

O byArea O Comty f |
O Region )

- URIs for schools, roads, 0=

bus stops, post codes,
admin boundaries... £

« Some of the data links
across and connects
other data together

» Key data link points exist



The Web ... of documents and data

Web site

Link

,,,,,,,,,




Linked Data Principles

The four micro principles of the Semantic Web

1. All entities of interest, such as information resources,
real-world objects, and vocabulary terms should be
identified by URI references.

2. URI references should be dereferenceable, meaning that
an application can look up a URI over the HTTP protocol
and retrieve RDF data about the identified resource.

3. Data should be provided using the RDF/XML syntax

4. Data should be interlinked with other data.

The Semantic Web Revisited

Nigel Shadbolt and Wendy Hall, University of Southampton
Tim Berners-Lee, Massachusetts Institute of Technology

6

Nigel Shadbolt i &
professor of artificial
intelligence 1 the
School of Electrenics
and Computer Sci-
ence at Southampion
University. Contact
hum at nrs @ecs.
SORLLAC UK.

Tim Bornors-Lee
the director of the
Warld Wide Web
Consortium, s senior
rescarcher o the
Massachusetis Inst:-
tute of Technology's
Compuier Science
und Artificial Intells

geace Laboratory, and a professor of com-
puter science in the Department of Electron-

168 and Conyp

Scaence & Sout)

Usivessity. Contact him 2t bl @ w3 orp.

Wendy Hall s 2
peofessor of com-
puter science in the
School of Electronses
wex] Computer Sci
ence at Southampion
University, Contact
her & whidecs soton.
acuk



Principle 1  URIs for Everything

 Uniform Resource
|dentifiers for all items of
Interest

 You can dereference them
— use http protocol to get
data back

* Using a simple Web
Knowledge Representation
Language — RDF

* Link URIs together

http://rdf.ecs.soton.ac.uk/person/2686

http://rdf.ecs.soton.ac.uk/project/464

http://rdf.ecs.soton.ac.uk/publication/11065
http://education.data.gov.uk/doc/school/120805

http://southampton.rkbexplorer.com/id/

person-02686

http://dbpedia.org/resource/Nigel_Shadbolt




Principle 2  URIs will dereference

¥ Southampton ECS People: Professor Nigel R Shadbolt QW Q A - U

- Southampton ECS People: Professor Nigel R Description This rdf d ins inf ion about a persol
* Uniform Resource stacees oo
Source http:/Avww.ecs.soton.ac.uk/people/nrs
Title Southampton ECS People: Professor Nigel R Shadbo
(L " Date Created 2009-11-26T10:53:20Z
Identifiers for all items of =
label Southampton ECS People: Professor Nigel R Shadbo
Nigel Shadbolt Appellation Professor
N Family Name Shadbolt
Full Name Professor Nigel R Shadbolt
Interest e o
Role http://id.ecs.soton.ac.uk/role/2686
member Of http:/Aid.ecs.soton.ac.uk/project/221
http://id.ecs.soton.ac.uk/project/293
http://id.ecs.soton.ac.uk/project/312

http://id.ecs.soton.ac.uk/project/353

http:/Ad.ecs.soton.ac.uk/project/361
* You can dereference them s
http://id.ecs.soton.ac.uk/project/395
http://id.ecs.soton.ac.uk/project/443

— use http protocol to get i s

http://id.ecs.soton.ac.uk/project/464

http://id.ecs.soton.ac.uk/project/465
d a t a b ac k hitp 1. ocs.soton.ac.uK/pro/ectd68
http://id.ecs.soton.ac.uk/project/467
http://id.ecs.soton.ac.uk/project/508
http://id.ecs.soton.ac.uk/project/623

http://id.ecs.soton.ac.uk/project/629
http://id.ecs.soton.ac.uk/project/630

u ] type Person
PY family name Shadbolt
Using a simple We e
homepage http:/lusers.ecs.soton.ac.uk/nrs/
img http:/Awww.ecs.soton.ac.uk/image.php?id=person_26¢

Knowledge Representation R
Language — RDF

name Professor Nigel R Shadbolt

* Link URIs together



Principle 3  Get RDF Back

 Uniform Resource
|dentifiers for all items of
Interest

 You can dereference them
— use http protocol to get
data back

« Using a simple Web
Knowledge Representation
Language — RDF

* Link URIs together

¥ Southampton ECS Projects: MIMEX: Multivariant Information Management and Exploitation Q [4

Southampton ECS Projects: MIMEX: Multivariant Information
Management and Exploitation

hitp://id.ecs.soton.ac.uk/project/443

Description

Source

Title

Date Created
type

label
associated With

associated With Unit
Name
Theme

Web Page
run By Group
begins

ends

This rdf document contains information about |
University of Southampton.

hitp/Awww.ecs soton.ac.uk/research/projects/4
Southampton ECS Projects: MIMEX: Multivari
2009-11-26T10:68:31Z

Ontology

Southampton ECS Projects: MIMEX: Multivari
http//id.ecs.soton.ac.uk/UoS

Name General Dynamic
type Organization
Name University of Carc
type Organization
Name Ministry of Defenc
type Organization
http2//id.ecs.soton.ac.uk/UoS/ECS

MIMEX: Multivar i i

http//id.ecs.soton.ac.uk/theme/106 h
http//id.ecs.soton.ac.uk/theme/127
http-/fid.ecs.soton.ac.uk/theme/130

http2//id.ecs.soton.ac.uk/theme/38

http//id.ecs.soton.ac.uk/theme/66

https:/Awww.edefence.org/mimex

http-/fid.ecs.soton.ac.uk/groupfiam

in Calendar Clock day
hour
minute
month
year
type

in Calendar Clock Data Type 2006-07-03T00:

type Instant

in Calendar Clock day
hour
minute
month

year

type
in Calendar Clock Data Type 2009-03-31T00:
type Instant



Principle 4

Link Data URIs

http://rdf.ecs.soton.ac.uk/person/2686 SameAs

http://southampton.rkbexplorer.com/id/person-02686 SameAs

http://dbpedia.org/resource/Nigel Shadbolt
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MASHUP

N R Shadbolt
given name:
fammily name:
s creator of:
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orcer:: |

Nigel R

N

NR

Nigel

Shadbolt

AKT Sedected Papers 2004

INSTRUCTA - Phase Il

Techniques of Temporal Representation

Research & Development in Expert Systems VI

Expert Systems - A Natural Mistory

Report of the BIA Workshop of the Planning Specisl interest Growp
Processing Reference

Dxpert Systems in the Financial industries

Intettigent interfaces

Pretiminary Regoet of the Werkshop an Teachisg Al in Departments of Prychology
A Framework for Research in Cognitive Science

Living Documents

Tempus Fugit I: Representing Time and Change

Hypermedia for knowledge engineering
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Final Report of the 9th Workshop of The UK Planning Special Interest Group
Knowledge Technologies

Education and Human-Computer Interaction
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The Web of Linked Open Data
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The Web of Linked Open Data

ECS
South-
ampton

Flickr
exporter
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Wrapper

Crunch
Base

B8BC
Playcount
Data
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RDF Book
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Berlin
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Data Guide Explorer
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Guten-
berg
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@ARlchard Cyganlak As of September 2008




The Web of Linked Open Data
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The Web of Linked Open Data
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The Web of Linked Open Data
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Linked Data Application — RKB Explorer

==IGT  RESILIENCE FOR SURVIVABILITY IN IST
€ KNOWLEDGE BASE EXPLORER
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Some Applications. N
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Wikipedia as Linked Data - DBpedia

2,900,000 things
>282,000 persons
339,000 places
130,000 species
4,400 diseases

88,000 music albums

N2

V

About / News
Applications
Use Cases
Datasets
Online Access
Downloads
Changelog
Interfinking
Framework
Publications
Community
Blog

Credits
Contact / Imprint

DBpedia is a community effort to extract structured information from Wikipedia and to make this information available on the Web. DBpedia
allows you to ask sophisticated queries against Wikipedia, and to link other data sets on the Web to Wikipedia data. We hope this will make
it easier for the amazing amount of information in Wikipedia to be used in new and interesting ways, and that it might inspire

new \anisms for navigating, linking and improving the encyclopaedia itself.

Open Knowledge Conference 2010

OKCon, now in 2 19 year. is e intardscipirary confarence that brings 10gether indhiduals rom acr0ss the open knowledge spectrum (such as also DBpedia in particular
and Linked Open Data in genaral) for a day of presentations and workshops. Open knowledge promises signiicant sockal and 60onomic benefits In a wide range of aroas from

goverrarce
DBpedia in ReadWrieWeb?s Top 10 Semantc Web Products of 2000

The rew year is slowly approaching and peopke start compiing thek top x ksts of 2009, with x usually ranging betwoon 10 and 365 The popular Web technology blog
FleadWrteWeb has chosen x with vakue 10 and picked DBpedia as one of their top Semantic Web products of 2000. Its actually the only non-commercil [..|

German govermment prociaims Faceted Wikipedia/DBpodia Search ane of e 366 mast innovative Keas in Germany
The German tederal governmant has prockumed Facotad Winiped Search as 0ne of the 364 moal inavative oas 1 Gormary in th conest of the Detschiand 7 Land der
Imen competacn The competiton ShoWCasos INNOVaTVY KS0as In r6as Buch a3 Bcience and technoiogy, busroas. education, art and ecokgy. The patron of the campestion

s the German Prosident Horst Kohlor, Facets

The DBpedia Knowledge Base

Knowledge bases are playing an increasingly important role in enhancing the intelligence of Web and enterprise search and in supporting
information integration. Today, most knowledge bases cover only specific domains, are created by relatively small groups of knowledge
engineers, and are very cost intensive to keep up-to-date as domains change. At the same time, Wikipedia has grown into one of the central
knowledge sources of mankind, maintained by thousands of contributors. The DBpedia project leverages this gigantic source of knowledge
by extracting structured information from Wikipedia and by making this information accessible on the Web under the terms of the Creative
Commons Attribution-ShareAlike 3.0 License and the GNU Free Documentation License.



Adding a little SPARQL to the Web

A data access
language for the Web
of Linked Data

« Can query across
diverse data sources

 SPARQL can query
required and optional
patterns

PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX type: <http://dbpedia.org/class/yago/>
PREFIX prop: <http://dbpedia.org/property/>
SELECT ?country_name ?population
WHERE {
7country a type:LandlockedCountries ;
rdfs:label ?country_name ;
prop:populationEstimate ?population .
FILTER (?population > 15000000) .
}

country_name population

Ethiopia 82825000
Uganda 32710000
Nepal 29331000

Afghanistan 28150000
Uzbekistan 27606007
Burkina Faso ||15757000
Niger 15290000
Malawi 15263000




Latest UK HMG Developments

e Significant new data releases

— Weather

— Transport

— Health

e Open Data and its role in growth

and innovation

e (Open Data Institute

e Located Tech City, Shoreditch,

London

About the National Security  Constitutional
Cabinet Office Reform

CabinetOffice

Government Transparency B¢
Efficlency

Open Data measures in the Autumn Statement

29 November 2011

The Chancellor of the Exchequer, George Osborne, as part of
the Government's Autumn Statement, today announced that

9 i bythe
public sector data will make travel easier and healtncare better,
and create significant growth for industry and jobs in the UK.

The Open Data measures will boost investment in medical
research and digital technology in the UK, including many small
and medium sized enterprises. This will help realise the Prime
Minister's ambition to make Tech City one of the world’s great
technology centres and create an environment where the next

Apple or Skype could come out of the UK by making useful and
valuable transport, health, weather and house price data available.

The measures will specifically:

« improve medical knowledge and practice with world-first linked-data services which will enable healthcare impacts
1o be tracked across the entire Health Service and improve medical practice; the service is expected putthe UK in a

prime position for research investment

.

running of trains and buses across Great Britain and data on
road works, for use in ‘satnay’ and digital technology
« allow entrepreneurs to develop useful applications for busini
free, high-quality weather data in the world along with house
« empower patients through individual access to their persona
education data management and learning platorms.

Read the full list of measures here.

make business logistics and commuting more efficient throug ™ =~
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G kfitchard: FCC lets AT&T off the hook, but still releases damning merger report
http://t.co/FiqYWilT

British government bets big on open data
for growth

By Bobbie Johnson | Nov. 29, 2011, 3:46am PT | 1 Comment

wiweet| 124 [ snare| 37| Huke +1 2

Just like the rest of the Western world,
Britain’s government is under serious
pressure to revive the country’s stalled
economy. And at no point is there pressure
greater than today, as the Chancellor,
George Osborne, unveils his latest
initiatives to get things going as part of his
Autumn Statement — the regular update
on the state of the nation’s finances.

But unlike other countries, the U.K. is not just talking about creating jobs or encouraging

infrastructural projects: it's also taking a gamble on data.



Open Data Challenges

Infrastructure
Quality

Interpretation

Security and Privac

Open Data 2.0
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OGD 2.0 — Crowd Sourcing Open Data

Closing the feedback
loops

Publish out
* Acquire & Enhance

Write Back




OGD 2.0 — Crowd Sourcing Open Data

Closing the feedback
loops

 Publish out

Old Weather: our weather’s past, the
Earth’s future

What we need Project Statistics

Old Weather transcriotions 8o fa

* Acquire & Enhance

[ NE—,

Map and timeline

 Write Back

I've finished with this page

Logbooks




GD 2.0 — Crowd Sourcing Open Data

* Closing the feedbac
loops

* Publish out
* Acquire & Enhance

 Write Back

.
=  rectown W recown oy

o g7 S
F ¥4 o

3

i 3
“p % P_o s

@ v

SREErC

4 @

(1)

o) L
) ;
P B |

i S

H %

[ _=Paragon sty

o888 -

g Finces

95 pogs Ly

iext-the-Sea

Wells-

3 .
7] s Bl
Thetiord
v kg 0

| (I
AR S IS N

v

o &=
ki
N %ﬁ o
\ 5=
T e = iy i
'% : Py 9 .%
y % LR
@
SO % oy
(;,d‘ %
. B
Ve L@, T
Kl

R %n Q‘u,l
ECini
@ e
ol o B, /
sl L 0
5es o

Bus Stop

highway
name
n:AtcoCode

1 Bearing
1:CommonName
1-Crossing
#Indicator
n-Landmark

- -PlusbusZoneRef
1:ShortCommonName
- Street

n

ote

shelter
Map Key

Surveyed stop which
NaPTAN Stop that hi
Stop with problems ¢
Stop has been check
Stop from NaPTAN v
All other stops

Arrows indicate the v

APVPDDO®®

Bus stops last updated: 2
Colour Scheme

Hull (Chris Hill)



Consumers’ own data open to
themselves...
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Sales, "
Marketing,

Operations,
Fuffillment,
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CRM,
Customer
Service
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Department for Business
Innovation & Skills

BIS

midata

&3& CabinetOffice



Step 1: A precondition for...

midata




Step 2: New interactions...

Technical product attributes my admin and contact details
Health & Safety my life circumstances
Supply chain responsibility my context (e.g. genuine single
service, repair, problem solving view of the customer)
warranties, insurances my persona
‘Other people like you’ data and < > my.purchasing intentions
advice (purchases, behaviours, - my wish lists and specifications
problems) midata my questions (can |, how to, what
Basic admin data if, where can |, what’ s possible?)
Contact details my plans and priorities
Transaction history my permissions (contacts, data
Interaction history etc)
Online behavioural data my preferences

New products and services
Offers and incentives



Linked Open Data OTW - a platform for

modern government

FixMyStreet

Reportaproblem  Allreporss  Localalerts
s Ciety..
Yy 4 « A\ -
| This problem has been fixed. | ’ N gy
() == FBs
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Pothole reappearing in High

Street

Reported in the Potholes category by Andrew Stott at 15:19, Saturday

15 January 2011

Sent to Kent County Councl | minute later

A pothole has reappeared in the High Street, in a section of road
used by traffic in both directions (due to parked cars on the other
carriageway). A pothole in this location was reported and fixed last
spring; the repair does not seem to have been effective. The
pothole is adjacent to a utility access cover. Sl
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View on Google Maps

Offensive? Unsuitable? Tell us

H

Open |yl©ca| making local government more transparent

Oxford City Council

Website it oxord govukic: ) Twitter feed
Authority Type District @
County Council Oxfordshire County Coundil
Address Town Hall Blue Boar Street, Oford OX1 4EY
Telephone 01865249811
Chief Executive Peter Sloman
Population 163,900 (Source: ONS Crown Copyrightc:)
Police Force Thames Valley Police
Wikipedia Urt hitplen wikipedia. orgwikiOxford_City_Counci
Other info
External links Statistics Online services
+ WhalDoTheyknow.com Fol equests Ly T —
(BDreeq) % who are satisfied with their local 85
« Offce for National Statistics pagecs area as aplace to v
« eGovemment Register page
« ONS SNACIDC: 38UC IR
Market Value - at end of year £000 1048951
Current i Council C¢ i Wards
« Mohammed Niaz Abbasi (Labour) Showing only currently actve commitiees. include » Barton And Sandhills
« Mohammed Altaf-Khan (Liveral Democrat) inactive commitiees « Blackboid Leys
« Alan Edmund Armitage (Liberal Democral) « Cartax
« Antonia Bance (Labour) + Audit and Governance Committee (next « Churchi
« Laurence Peter Baxter (Labour) meeting: T Jan 26 2010, 5.00PH) « Cowley
« Elise Benjamin (Green) + Central South and West Area Committee « Cowley Marsh
. Stephen Thomas Brown (Liberal (next meeting: T Jan 12 2010, 5.30PM) « Headington
Democrat) + City Executive Board (next meeing: Dec 15 « Headington Hill And Nofthway
« Clark L Brundin (Liveral Democrat) 2009,5.00PH) « Hinksey Park
« James Robert Martin Campbell (Liveral « Communities & Partnership Scrutiny « Holywell
Democrat Committe (next mestinn: £n 10 2010 o iy Fipids

V Home  Competition

Government Department Energy Consumption

Competition

Please keep in mind this service is still beta and
undergoing testing. Any feedback or bugs gratefully
received.

We have ten days worth of data for October compared
with the data for the full month of September. The data
will be updated at regular intervals and this will augment
the relatively sparse data points for October as we move
through the month,

In May 2010 the Prime Minister pledged that the
Goverment would reduce emissions on its estate by
10%. In this league table we have taken the live energy
feeds from each department headquarters to show the live
ranking. The feeds are updated every 24 hours by
departments and we reflect that here in real-time.

A ition has been for the 18
headquarters which will run from 1 October and last for
one month. The winner of the competition will be the
department which uses the least energy in the month
relative to the previous month. This league table will be
used to monitor and chart the departments throughout the
competition.

The live league table on the right currently shows how
much energy departments have used in October
compared to September.
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Transparency. Delivered

Overview of the spend for Royal Borough of Windsor & Maidenhead
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Linked Open data OTW — a platform for
modern science, engineering, education

and business
\W\W’W‘A\‘WMJ\%,,AMMVMh/

L
0 100 150 200 300 350 400

Teffwercture varcton (4T)
|

| \

10

300

Carbon Dioxide
280 ft a/

i

260 |-}

240 L

2201}

350 400

Dust conc entration

T T T T T

200 250 300
‘Thousands of years ago

spotlightonspend R, ...

South East ~ Ya

Transparency. Delivered

Overview of the spend for Royal Borough of Windsor & Maidenhead
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