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@About Talis

« 80-90 people, headquarters in Birmingham
* One of the oldest software companies in the country
UK market leader in library management software

* One of the leading commercial exploiters of Linked
Data and Semantic Web technologies
— (yes, we actually make money from this stuff!)
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@The next two hours...

 Less Semantics, More Web

« Tom (2/3)
— Linked Data Fundamentals
— Simple Linked Data Apps

. Nad (1/3)
— Building Enterprise Linked Data Apps




@ shared innovation

Linked Data: Part 1

Tom Heath
Lead Researcher
Talis Systems Ltd

tom.heath@talis.com
http://tomheath.com/id/me

December 2010
University of Manchester




shared innovation
@Ove rview

« What's Wrong with Mashups?

* A History Lesson

* Linked Data: Web-Scale Data Integration
* Linked Data: State of the Art

 Linked Data: In Practice




What's Wrong with Mashups?




Lost balloonists' remains foun

Loaded at 04:35 06-12-2010
Provided by BBC News - England feed.
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Sherburne National Wildlife Refuge

Description

Sherburne National Wildlife Refuge is located in the east central
region of the state, approximately 50 miles northwest of the
Minneapolis/St. Paul metropolitan area and 30 miles scutheast of St.
Cloud. The refuge protects 30,665 acres of habitat for migratory
birds and other wildlife.The primary mission of the refuge is to
represent a diverse biological community characteristic of the
transition zome between tallgrass prairie and forest. Established in
1965 to protect and restore the habitats associated with the St.
Francis River Valley, refuge management today focuses on the
restoration of cak savanna, wetland and big woods habitats.

Recreational Activities:

Buto Touring

Boating

Fishing

Hiking

Hunting

Interpretive Programs
Wildlife Viewing

ngrels:

17076 293rd Ave.
Zimmerman,MN, 55308

Phone: 763-389-3323
Email: sherburne@fws.gov
Directions:

Sherburne National Wildlife Befuge is leocated in east central
Minnesota, approximately 50 miles northwest ofMinneapolis and 30
miles southeast of St. Cloud.From Minneapclis, take Interstate 94
west to Highway 101 at Rogers. Go north on 101 to Highway 169 north,
then follow Highway 169 north four miles past Zimmerman to County
Boad 9. Go west on County Road 9 four miles to the refuge entrance
and one additional mile to the refuge office.From 5t. Cloud, take
Highway 23 north to Highway 95, then east on Highway 95 approximately
15 miles.After the sign for Sherburne Refuge, take the first right,
which is Mille Lacs County Road 7. Go south onCounty 7 four miles to

http://www.1001seafoods.com/fishing/fishing-maps.php
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@The Mechanics of a Mashup
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@What's Wrong with This?
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@What's Wrong with This?
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@Data Integration Down the Pan
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@What about all the other Data”
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A History Lesson




About Me (In A Nutshell)




@About Me (In A Nutshell)

Tom lives in Bristol
Tom works for Talis

Talis is based in Birmingham
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Let's go to Work!







Edward W. Godwin
- -

1833 - 1886

Bristol born architect, furniture
and fabric designer. His work
includes the Carriageworks,
Stokes Croft and ﬁﬁﬁﬂﬂ;{ﬁ}
Chapel, St. Michael's Hill.
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Corporate Overview
Board Members
Management Team
Contact Us

Location

Talis Intranet

Site Map

Legal

About Talis f Careers

How to find Talis

-
| satetite | Hybrid |

Kitts Graan ; Y, — h%r I-urdbns-ge ,
B e ' Ve |
o : . : ,ﬁ& f

:
. = - Tile Cross #
[ e Mgadwa‘i :."
El Lea Hall 5 / v,
Kitts Green = v
| " = ¥
= )
= ~ ﬁf - 2
: =3 ..-
d : %)
by L 7 A
o 2 B
)
e Fd %
M5 Marston

’ Green Birmming rn
& Business Park
Sheldan ;
C.ountry Park

oy
ol

[ e } My, MﬂDdﬂ‘tﬂ@?ﬂ‘lﬂ | Bl ET s Eﬁ!‘]’E’E



What Makes This Possible?







Bristol and Gloucester Railway

[ =

[

MR (Birmingham and Gloucester Railway to Bi
SWR (Gloucester to Newport Line to Newport
Gloucester (Interchange)

M5 motorway

Haresfield (LB54-1965)

GWR (Golden Valley Line to Swindon)

Stonehouse (Bristol Road) (Interchange
MR [Stonehouse and Mailsworth Raibway to Nai
Frocester (Closed 1961)

Cam and Dursley (Opened 1994)
Coaley Junction (Interchange. 1856-1965
MR (Dursley and Midland Junction Railway to O
M5 motorway

Berkeley Road [Closed 1965)

MR ([Sharpness Branch Line to Sharpness)
M5 motorway

Charfield (Closed 1965)

Wickwar (Closed 1965)

Wickwar tunnel

MR (Yate to Thornbury Branch Line to Thornbu
Yate (Interchange. Closed 1965, reopened 11
Coalpit Heath Sidings

GWR [South Wales Main Line to Londan)
Ram Hill Colliery

Westerleigh Goods Depot

M4 motorway

MR [Mangotsfield and Bath Branch Line to Bati
Mangotsfield (Interchange. 1845-1966)

Staple Hill (LB&B-1966)

Staple Hill Tunnel

Bristol Parkway

GWR (South Wales Main Line to Swansea)

GWR [Severn Beach Line to Sewvern Beach via Avonmouth)
Fishponds (1BG66-1966)

Avonside Locomotive Waorks

M32 motorway

Stapleton Road

Lawrence Hill

Waste Depot

Goods Depots

Bristol 5t Philips (Terminus. 1870-1953)
Bristol Harbour

River Avon (To Bath)

GWR Temple Meads Goods Depot

Bristol Temple Meads (Interchange)

Bridge ower Victoria 5treet

Tunnel under 5t Mary Redcliffe churchyard
Great Westem Main Line to London

Bristol Harbour Railway and Industrial Museurn
5t Philips Marsh (TMD}

River Avon (To the sea)

GW/R (Bristol and North Somerset Railway)

GWAR (Bristol and Exeter Railway to Taunton and Exeter)

Goods line (To Avonmouth docks)
Filton Abbey Wood







shared innovation

The Historical Perspective




shared innovation
@The Historical Perspective

“At that time, the canal journey from Birmingham to
Bristol took almost a week, and the road journey, which
due to expense and road quality was only really suitable
for passengers, took the best part of four days.”

http://en.wikipedia.org/wiki/Birmingham_and_Gloucester_ Railway




OpenStreetMap View Export GPS Traces User Diaries leg in | sign up
> ] ] Tt ey T CETCESIET
ik Codeal Bigwcn - WLal f Bewarih Y
\ ridge
Werilock Wolverhampton?== i 2 ,-’;:" Dadby Upgingha
I Atheerstone gk
ULEon - oroug (=] oL
k SLiton _ Narb h Peterborough
LChurch \\l, = Ay l Whatti
Stratton Bricgnaorth 0 Hinckley, \
NN ) L1
' / 3
| Corby 3
—— Bedwothf | fge Quridie {
The Free Wiki World Map Cpaen i {’_; Lytenorth \ Rammeey
— | \
Coventry o L L PActhwell \
Clecbiury! Kidderminster. _!"," Katterning Theagtan \
OpenStreethap is a free Ludlow Portirrer Rlgby. | [ N
editable map of the whole Kenilwerth 1 Lome,
world. It is made by people like Tenbiry b ’ . 7Rl e Huntingden 3 ¥
you. Wedls :/ Radditch \\ nggagrm I\(x;\-c; Busckby Higham
Droitwiich <t \
OpenStreetMap allows you to i R Daventry
view, edit and use | ] S
8 : Lerminster M .. NOrthampion
geographical data in a Aot . it Si ety =l
collaborative way from Bromyand Worcester wigliesbourne b A
anywhere on Earth. \‘ \\
. ™ E} \ Oley
OpenStreetMap's hosting is | A, Towscimter \ Bedird
kindly supported by the UCL Matvern N \\ B
VR Centre and bytemark Evesham b
2 . Newport Wi
Other supporters of the project - | Pagnell o Bigglesyede
are listed in the wiki Hereford Banbury Oid stratford 1
. ; : ol
1\\ Boctley Milton KEYT;\\_“ Ampthil Shafrd
urr
' \ Buckingharm Bletchiey 003, Flitwick ;}d /
o ; I AY 2
Help & Wiki : L VA Dlsid||1|_.]lu1\_\_\ |,J o
Copyright & License FATE , S | L | Winslon N vicchin, | fu
News blog Russone ( | ey Holk i {
Sh Biarteri | Blester gis Stenen e
c p o thee \ Dunstabile, =) pon L
Map key Mitcheldean s Charfbury i \\T \
Woodstock B )
i Hnderford Marthieach : |
puerariy mm:h.c 4 il s Long Hanbaraugh \\ Ay I'.lHﬂTleﬂﬂeﬂ \::\éwny!.’;‘ EeN
Search - n o Painswick vitriey Eymishian / Tring | Tty Hertterd
ere am |7 - ] i
St = Oxford | -mame L Hemdl ot Albans .
-0 o Hempstead B
o ' sk Cirghcgster i s Risberee g —:T PG
g}:am{]l:a:sa: 'J}]Iwaal’,c':gazg;;}} Nallsworth Foirferg Lachlade by Cheghom Ln':n- drr?_’_h \\___ ¥ =1
reet, mi ge”, " Y, \ e | S e W
or ‘post offices near Linen” Faringdan Apingd P ¥ _ﬁrwetsnm ;‘F*vw"\
mome examples... = ¥ L Barmet
P Tatbury Cricklade Highwerth Watlington X i = Rickmansworth o Erifieid]
= High Wycomi [
" 4 L. Frem Edmon
Viary DRost. wallingtord il S Fgwere  Hamet, |
% i tage 3 e ) = Tokttenh|
Make a Donation T 5 Svindan e SR Hortowi_ - Hendon e
opin ~ o i 7 Viembley: H. 1
i % o ) P Herley-6n Thares: e S
¥ S T B A Hilligetan:
P o S "--.}J_r'k\.sll_g:lgh [ 3 Ealing
~\\ Pengboume ; . /_/ Eten’ _.»—E- T S Harmmersmith
Chippeénhanm - e ] i " /
Calne [ 4 \‘ fading /’ Bexifont Rmhm'ﬁ%ﬁﬂéﬁﬁm 4
o borough o s -2 Stanes
e ; Merlboroug| Hungarfang ek Ein ™ ol SBracknel azeoe »L Surbry. winBhertlink
Bath .\Sheppertl:n surbiton f




shared innovation
@The Historical Perspective

“The 'break-of-gauge’' at Gloucester was a major
problem. It caused pandemonium as whole trainloads
of passengers, and their luggage, changed from one to
another, together with the transshipment of goods.”

http://en.wikipedia.org/wiki/Birmingham_and_Bristol Railway
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If Cities Were Data
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The Internet Movi 58 Movies * TV * News * Videos * Community ~ IMDbPro ~ Road to the Oscars®

RODAD [ ]
. . Oscar Photos  List of Winners Show Recap II p i? . a presanted by @F !

Now Playing

Movie Showtimes

| Today v |Coo ]

Enter ZIP or town, state Powered by Zap2it

U.S. Openings

=1

MARCH 12th: Opening This Week | Top 10  Mar | Apr | May | Jun | Jul | Aug | Sept | Oct

Green Zone

Director: Paul Greengrass
Stars: Matt Damon, Jason Isaacs, Greg Kinnear (Full Cast)
Studio: uUniversal Pictures

The Plot: Discovering covert and faulty intelligence causes a U.S. Army
officer (Damon) to go rogue as he hunts for Weapons on Mass Destruction
in an unstable region.

Photos (see all 31 | slideshow) Videos (see all 7)

Coming Soon

THE BUZZ: Entertainment writers are worked up about (1) Universal's MARCH 19th:
box-office slump and (2) the studio's decision to move Green Zone out of
the 2009 Oscar zone. To me, this is a sign that the movie actually might be The Bounty Hunter
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The Internet Movie Database Movies * TV * News v Videos ~ Community ~ IMDbPro ~ Road to the Oscars®

ROATD Tzl > . @
. Oscar Photos List of Winners Show Recap II 1?- ie . @ presantad by APTAA m

‘Matt Damon v amobero»
Photos (see all 468 | slideshow | add photos) Videos (see all 101)

add/change photo

- Overview

” Add Resume ” Date of Birth: 8 October 1970, Boston. Massachusefts. USA morer
Matt Damon products |
|| Shop at Amazon " Contact: View agent, publicist and legal contact info on [MDbPro.
Mini Biography: Matt Damon was bomn in 1970. His father, Kent Damon, a tax
Quicklinks preparer... mores
categorized x|
¢ Trivia: Lives with his family in Florida (2007). moresr
Top Links " : _—
e STARmeter: Up 72% in popularity this week. See why on IMDbPro.
:gﬁ Awards: Won Oscar. Another 19 wins & 53 nominations more»
R %oam NewsDesk: 2010 Academy Awards: The Show, The Winners
i (2183 articles) (From GossipCenter. 8 March 2010, 2:05 AM, PST)
Filmographies The Hurt Locker' Tops the 2010 Oscars Taking Home Six

Awards
(From Rope Of Silicon. 8 March 2010, 1:35 AM, PST)
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Cinemas closest to you

New Releases

Ents24 Rating: W ¥ W o

Shot entirely on location in New York's
West Hllﬂgt‘. this bittersweet comedy
distils the dilemmas of the maternal

L

state (marriage, work, self, and..

- More Info

Top Films

Odeon Bristol
0.1 miles from your location

Union Street, Bristol, BS1 2DS

Showcase Cinema De Lux (CDL Bristol)
0.2 miles from your location

Cabot Circus, Bristol, BS1 3AG

The Cube
0.3 miles from your location

4 Princess Row, King Square, Bristol, Avon, B52
BNO

A Single man

Alice In Wonderland (2010)
Alvin And The Chipmunks 2: The
Squeakguel

An Education

Astro Boy

Avatar

Blind Side with Have A Heart,
The

Capitalism: A Love Story

Case 39

Chloe

Crazies, The Avatar (12A)
iy beant 1. Avatar (12A)

Did You Hear About the 2. The Lovely Bones (124)

Amrmzre?
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Gloucester was a Mashup

(everyone incurred the cost of 'integrating' the different
gauges, every time they travelled)
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Linked Data: Web-Scale Data Integration
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@Web-SCale Data Integration: Requirements

« Unique identifiers with global scope, yet under
devolved ownership
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@Web-SCale Data Integration: Requirements

@6
,‘(? \\‘ Unique identifiers with global scope, yet under
W devolved ownership




@HTTP URIs

« globally unique, distributed ownership

* anyone can look them up

« not just for documents
— http://dbpedia.org/resource/Talis_Group
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@HTTP URI House-Rules

You are not your homepage
— http://tomheath.com/id/me (me, not my homepage)

 If two people refer to the same URI they are
referring to the same thing

* The owner of the URI defines what it identifies

 If you disagree (or have lots to say), create your
own URI (in your own namespace)
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@Web-SCale Data Integration: Requirements

@6
,‘«(? \\‘ Unique identifiers with global scope, yet under
W devolved ownership

* A flexible data model that allows:

— anyone to say anything about anything
* using whatever terms they like

— anyone to link anything to anything

— arbitrary merging of data fragments
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@Web-SCale Data Integration: Requirements

@6
,‘(? \\‘ Unique identifiers with global scope, yet under
W devolved ownership

. \ﬂ\’\‘. data model that allows:
@)

0? ?6 & anyone to say anything about anything
& ?S) « using whatever terms they like

&

— anyone to link anything to anything

— arbitrary merging of data fragments




@Key Properties of RDF

 RDF data can refer to URIs from many different
namespaces

 RDF data can use terms from many different
vocabularies/ontologies

 Two RDF documents that refer to the same URI(s)
merge effortlessly
— Reusable data integration

* Look up URIs to find out more information
— Repeat ad infinitum
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@“Talis Is Based Near Birmingham”

<http://dbpedia.org/resource/Talis_Group>

<http://xmins.com/foaf/0.1/Person#based near>

<http://sws.geonames.org/3333125/>
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@Linked Data Principles (TimBL, 2006)

« Use URIs as names for things
* Use HTTP URIs

* Provide useful information in RDF
— when someone looks up a URI

* |nclude RDF links to other URIs

— to enable discovery of related information
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@Linked Data...

* ...Is not just structured data published on the Web
— not equivalent to CSV files, (plain) XML, database dumps

 ...Is a way of putting data into the Web

— i.e. with links

e ...adds value

— building physical networks adds value to the places which get
connected

— building data networks adds value to the connected data sets
* less redundancy, greater discoverability, network effects

« ...iIs based on well-established Web standards
— avoids the 'break of gauge' at Gloucester
— cheaper, faster journeys between data sets




Linked Data: State of the Art
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@The LOD "Cloud” - May 2007
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RDF Book

Mashup

As of May 2007




@The LOD "Cloud" - July 2007

RDF Book
Mashup

DBLP
Census Hannover
Data Project
Guten-

Jamendo
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The LOD "Cloud" - August 2007

BBC {
Later + iy Fresh-
TOTP i maatk
Central Open-
ECS Guides
South-
ampton

N\

A

names DBpedia

DBtune

RDF Book
Mashup

DBLP
Hannover
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The LOD "Cloud" - November 2007

Web- South-
BBC Central ampton
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RDF Book
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The LOD "Cloud" — Feb 2008
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The LOD "Cloud" — Sept 2008

Surge
Radio
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Flickr
exporter

Crunch
Base

Playcount
Data

1
RDF Book
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Programmes

.‘:1 2
1 Pub RKB
Guide Explorer

UMBEL DBELP
Hannowver

Project
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As of September 2008
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Flickr
exporter

Scrobbler

MySpace
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-~ BBC
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RDF Book
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As of March 2009
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The Sky at Night Coming up
Reporting on the latest cosmological events and the Sorry, no programmes coming up.
people who observe them

WEBSITE: Go te the homepage for The Sky at Night'
PREVIOUS PROGRAMMES: by year (78) More from BBC One

* Factual > Science & Nature
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Star Birth
MORE: pregramme infermatien related links

Broadcast Saturday, 14:10 on BBC Two (except Northern Ireland
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A look at new images of star-forming areas of our galaxy from the
Herschel telescope.
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World Cup spotlight
S i Chile 1 ] ] 1 3
Phil McNulty B oo SR B P
f = Honduras 0| 0| 1| A 0
&= Spain 0 (S 0
Switzerland provide the first surprise result of the 2010 World Cup
by beating 2008 European champions Spain 1-0 in Group H. a z
Is Beckenbauer . . X Video choice
right about World Cup day six photos Enhanced match stats
England? B Vokoena aims to harness




HOME DATA + TOOLS MUNITY

L3

HAPPY

1ST ANNIVERSARY

DATA.Gov

Q47 =7 677

VIEW MORE »

With so much government data to work with,
developers are creating a wide variety of
applications, mashups, and visualizations. From
crime statistics by neighborhood to the best
towns to find a job to seeing the environmental
health of your community—these applications

e i R ith tha infarmatinn thear naoned a0

METRICS

DIALOGUE

8

1. US Topo 7.5-minute map for Imperial, TX
2. U.S. Overseas Loans and Grants (Greenbook)
3. Worldwide M1+ Earthquakes, Past 7 Days

. Latest Volumes of Foreign Relations of the...

5. Import/Export Price Indexes

Search our catalogs..

COMMUNITY

Data.gov is leading the way in democratizing
public sector data and driving innovation. The
data is being surfaced from many locations
making the Government data stores available to
researchers to perform their own analysis.
Developers are finding good uses for the
datasets, providing interesting and useful
applications that allow for new views and public
analysis. This is a work in progress, but this
movement is spreading to cities, states, and
other countries. After just one year a community
is born around open government data.

Just look at the numbers:

& Other nations establishing open data

R Statae nrw nffarinn data eites

Shara (%]

Most Popular Datasets

SEARCH »

SEMANTIC WEB

As the Web of linked
documents evolves fo
include the Web of
linked data, we're
working to maximize the
potential of Semantic
Web technologies to
realize the promise of
Linked Open
Government Data.

Thanks to our collaboration with the Tetherless

World Constellation at the Rensselaer

Polytechnic Institute, Data.gov is now hosting

one of the largest open collections of RDF

datasets in the world! Check out some of their T

LIAITIC]<)




HM Government data.gov.uk
N

Home Blog Data SPARQL Apps Ideas Forum Wiki Resources About

Subscribe by RSS | N\

Unlocking innovation
Community

Working with UK Public Log in / Sign up
Sector information and data \ L

Local Data Panel
Latest datasets
What is the

14 June More COINS public spending data: now covers 2005 to 2010 Semantic Web?
10 June Lists of all Special Advisers and Cabinet Office staff
4 June COINS database of Public Spending

2 June NHS Weekly MRSA and C-Difficile dataset

1 June Senior Civil Servants with salaries over £150,000

Read more

What we do

data.gov.uk is a key part of the Government's Transparency programme & for the UK public sector as
a whole. Working with Sir Tim Bermners-Lee, Professor Nigel Shadbolt and Tom Steinberg and other

members of the Cabinet Office Minister's new Public Sector Transparency Board &' this site seeks to Dig'rtal Engagement
Twitter stream

give a way into the wealth of government data becoming available. It's under constant development
and we want to work with you to make it better.




Datasets: energy

Community
Log in/ Sign up

Keyword search

Local Data Panel
Search within results

m More options

o Whatis the
Current search Results 1 - 10 of 128 Semantic Web?
L Combining different data
[#] energy Energy Consumption in the UK e P
This publication brings together energy consumption data for previous but the Semantic Web will
Guided search year from a variety of different sources in order to give a comprehensive enable data to be joined easily
view of how energy has been used in the UK since the 1970s. The across boundaries.
Click a term to refine your current publication is divided ...
search.
Tags: energy transport Read more
Mation
England (111) UK Energy Sector Indicators: key and supporting indicators
Scotland (106) ... of the gas and elegfricity markets; the structure of the energy market;
Wales (103) and fuel poverty. Supplorting indicators, explain in more detail ... by the

Digital Engagement
Twitter stream

Northern Ireland (93) key indicators, as well as covering carbon and energy intensity; gas and

Public body electricity capacity; the diversity of fuels used in ...
Department of Energy and
Climate Change (45)
Department for Business (13)

Tags: electricity emissions energy fuel gas green greenhouse-gas housing

Innovation and Skills (13) High Level Indicators of Energy Use at Regional and Local

Scottish Government (9) Authority Level

Northern Ireland Executive (3) . yeators of regional energy use compared with a variety of socio- i -
Department for Communities and ) ) . @RosslynAnalytics: We'll have
Local Government (4) economic variables Source agency: Energy and Climate Change #COINS ready in web analytics
Department for Environment (2) Designation: Official Statistics not designated ... Language: English for everyone in hours.

Food and Rural Affairs (2) Alternative title: Regional energy high level indicators Overview ... bit.ly/9Z5Etp & <-and they did:
Her Majesty's Revenue and well done

Tags: business-and-energy business-and-industry energy energy-and-fuel
Customs (2) g ay ry energy energy

Home Office (2) energy-production-and-consumption indicator regional Follow us on Twitter

maore. ..

Energy Trends -
Tags a9y Tell us your idea
business-and-enerav 91} Provides statistics on energy in the United Kingdom which provides a i




Ordnance Survey - Great Britain's national mapping agency See all our sites Login

SRR

home | business | leisure map shop explore magazine | education | about us

Ordnance Survey Linked Data
A description of the resource identified by http: / /data.ordnancesurvey.co.uk/

Title Ordnance Survey Linked Data

Description 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. OS5 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. As part of this initiative Ordnance Survey has published a number of its products as
Linked Data. Linked Data is a growing part of the Web where data is published on the Web and then linked to other published data in much
the same way that web pages are interlinked using hypertext. The term Linked Data is used to describe @ method of exposing, sharing, and
connecting data via URIs on the Web. To find more Linked Data published as part of this initiative please go to data.gov.uk . If you are not
familiar with Linked Data, OS OpenData products are also available in alternative formats from the OS OpenData website. Ordnance Survey
can provide support for the Ordnance Survey OpenData products, but cannot give advice or support on using RDF, SPARQL or SPARQL
Endpoints. Ordnance Survey has published two separate linked data resources: the 1:50 000 Scale Gazetteer and the administrative
gazetteer for Great Britain. b

Creator Ordnance Survey
Date issued 2010-04-01
Example Southampton
resource  Eortswood

Southampton, Itchen
The County of Hampshire

The City of Southampton

Southampton Common
SPARQL Spargl

endpoint

URI lookup Meta?about=

point

Vocabulary Spatial Relations Ontology

used Administrative Geography Ontolo
WGE584 Geo Positioning
FOAF
OWL

Gazetteer Ontology
URI regex http://data.ordnancesurvey.co.uk/id/.+

See also data.gov.uk -




The Open Graph Protocol

Introduction

The Open Graph protocol enables any web page to become a rich object in a social graph. For instance, this is used on
Facebook to enable any web page to have the same functionality as a Facebook Page.

While many different technologies and schemas exist and could be combined together, there isn't a single technology
which provides enough information to richly represent any web page within the social graph. The Open Graph protocol
builds on these existing technologies and gives developers one thing to implement. Developer stthplicity is a key goal of
the Open Graph protocol which has informed many of the technical design decisions.

Basic metadata

To turn your web pages into graph ohjects, you need to add basic metadata to your page. We've based the initial version of
the protocol on EDFa which means that you'll place additional <meta> tags in the <head=> of your web page. The four
required properties for every page are:

+ 0g:title - The title of your ohject as it should appear within the graph, e.g., "The Rock".

* 0g:type - The tvpe of your object, e.g., "movie". Depending on the type you specify, other properties may also be
required.

* 07:1image - An image URL which should represent your object within the graph.
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Linked Data: In Practice
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@ Introducing “Tom's Travels”

* A low-budget Linked Data mashup

— A few hours from concept to creation
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Toms Travels

Athens, Georgia
Austin

Banff

Beijing

Busan

Datong
Manchester

Raleigh
Seoul
Shanghai




Toms Travels: Athens, Georgia

Population: 45734 (GeoNames), 113398 (DBpedia)

Athens-Clarke County is a unified city-county in Georgia, U.S. , in the northeastern part of the state. The University of Georgia is located in this college
town and is responsible for the initial creation of Athens and its subsequent growth. In 1991, after a vote the preceding year, the original city abandoned
its charter in order to form a unified government with Clarke County, referred to collectively as Athens-Clarke County.

Location

Famous Sons and Daughters

33.96095/-83.383056640625

g

./J
y.

e Anerson
-

Andv Johnson (American football) Blake Camp Bob McWhorter Bob Woodruff
(American football) Cincinnati Red Derek Dooley (American football coach) Frank H.
Brumby Gillian Bonner Henry Woodfin Grady Horace King Janelle Taylor Jeff

Daniels Jonathan [.eathers Keith Wiggans Madeleine Peyroux Marcus Foster Ricky
Wilson (American musician) Stephen Kendrick Willie Green (American

football) henry_r._jacksonleo kottke D‘Dub!NED DY%D*PuNE, DSD DY
Bands

Bain Mattox Beyvond Tomorrow (band) Brent Cash Bubba Sparxsxx Chris McKav &
the Critical Darlings Cindy Wilson Colt Ford Drive-By Truckers Dromedary -
(band) Entertainment Filet of Soul Harvey Milk Hindu I.ove Gods (band)I Am the
World Trade Center James Husband Japancakes Jucifer Keith Strickland Liz

Durrett Maserati (band) Of Montreal Pacific UV Packway Handle

Band Phosphorescent Pylon R.E.M. Ravenstone Servotron Slackdaddy The B-52's The
Mendoza Line The Method Actors The Olivia Tremor Control The Whigs Twin

xr 1 . . Tar xT 1




Toms Tr : Athens, Georgia

Populatlon 45734 (GeoNames), 113398 (DBpedla) D B ped Ia D B ped Ia
G e o n a m e S MOrgla U.S., in the northeastern part of the state. The University of Georgia is locate
town anc

atlon of Athens and 1ts subsequent growth. In 1991, after a vote the preceding year, the original mty aban%

A 4

badbGh LU LU L O LLLLLLIGU G @ arre County, referred to collectively as & LIS~ = QLS

Location Geonames

33.96095,87 383056640625 )

e

amous Sons and Daughters

Andy Johnson (American football) Blake Camg D B ped Ia druff

{American football) Cincinnati Red Derek Dooley tamerican rootau coach) Frank H.
Brumby Gillian Bonner Henry Woodfin Grady Horace King Janelle Taylor Jeff
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Toms Travels: Banff, Alberta

Population: 7502 (GeoNames), 6700 (DBpedia)

Banff is the largest town in Banff National Park, in Alberta's Rockies, Canada. It is the first incorporated municipality located within a Canadian national
park, and at 1,463 m (4,800 ft), it is the town with the second highest elevation in Canada, the highest being Lake Louise. It is surrounded by mountains,
notably Mount Rundle, Sulphur Mountain, Mount Norquay, and Cascade Mountain, and is situated above Bow Falls near the junction of the Bow and
Spray Rivers.

I3
Location Famous Sons and Daughters
51.17622/-115.5719451904297 John Robarts Ryan Smyth
Bands
Mico (band)

http://sws.geonames.org/5892532/




Toms Travels: Busan

Population: 3678555 (GeoNames), 3596063 (DBpedia)

Busan Metropolitan City, also known as Pusan is South Korea's second largest metropolis after Seoul, with a population of around 3.6 million. It is the

largest port city in South Korea and the fifth largest port in the world. The city is located on the Southeasternmost tip of the Korean Peninsula and faces
the Korea Strait.

Location Famous Sons and Daughters

35.10278/129.0333333333333 Ahn Cheol-Soo Chae Jung An Chang Jung-Koo Choi Yong-Soo Daniel Dae Kim Ha
\ - Gil-jong Hahn Dae-soo Heo Jeong Jang Hyvuk Jeong Ga-eun Jeong Hyeong-don Kim
EENE
=10 T (Gyeongjusi)

Jee-Hyuk Kim Ji-mee Kim Sung-Jun Lee Jun Ki Moon Hee Nam Tae-Hee Park

Si-yeon Roh Hoe-chan Sandara Park Sang-Hyun Kim Yoon Jeong-hee choi hyun ha
jung-eun jung hae- seongmoon ki- hansong yoo- geolusun yoona,-

af af»af-a,!et'et alné<at++ (A@IA® ™EE0i(EE-CAL,EE...)

Bands

Kim Gun-mo Pia (band) Sandara Park

& TS A (Ulsan)

LA engsonsi)

'-‘JL\) ﬁ

http://sws.geonames.org/1838524/ -




Toms Travels: Beijing

Population: 7480601 (GeoNames), 4 (DBpedia)

Beijing, also known as Peking, is @ metropolis in northern China and the capital of the People's Republic of China. Governed as a municipality under
direct administration of the central government, Beijing borders Hebei Province to the north, west, south, and for a small section in the east, and Tianjin
Municipality to the southeast. Beijing is one of the Four Great Ancient Capitals of China.

Location

39.9075/116.3916666666667

@ Gu Cheng Jason Hu Jin Zhwana John Cox (Roval Navy officer) John Liu

Fugh Kangxi EmperorLi Baodong Li DaweiLi Kun Li Leilei Li Wei (footballer born
1985) Li Wei (scientist) Liang Shih-chiuIou Jiwei Lu BofeiLu Jiang LAY Zheng Nian
) Weisi Nien Cheng Nora (Neng Yee) Lam Pujie Puyi Shan Sa Shao Jiayi Tang Jing Tao
e 7 A Wei Tatsuya Fuji Terence Koh Wan Houliang Wang Dulu Wang Wanxing Wang

: e S Xiaolong Wanli Emperor Wu Hao Xie Xuejing Xu Yunlong Xuefei Yang Yang Lan Yang

s ¢
= e g L
— N i/ Mi Yang Pu (footballer) Yansong Ma Yixuan, 1st Prince Chun Yoshiko
EH e i B | _ Kawashima Yuja Wang Zaifeng, 2nd Prince Chun Zhang Jingna Zhang Shuo
£ G 5y ) S (footballer) Zhang SiZhang Xinxin (footballer) Zhang Yuan (footballer) Zhu Yifan jia
— gy L =l / hongsheng ren_jiaqing xiao- gang_wen D+ D»NZD!
= % N . \ DSNNTD°P! 41 ei'a'3a "a ¥ aYaneethoiaé— el e ™" a2 C¥¥ol¥ cZb+ca0t o€ e
= J A K T—re—— i +e-Qa" a"H ™3 ™amd... « & it (e1l3clfecDaS =}
1 |-r/ o e k:\ \\\ { G S
: : ;J‘— —l \\, \‘ : X -
| .. o= \*-:\"1 ? Bands
] S | mE \{‘\
- LS AR Dennis Charter Dou Wei Gemini (Chinese band) Liu Livang (singer) Tang Dynasty
| —wEn v (band) The Flowers Yaksa (band) carsick cars

/ o / N 8

AC) OpenStreetMap and contributors,; EC-BY-SA htin-ffewe mannamae nrall 1RRTN/
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@Tom's Travels

* A low-budget Linked Data mashup

— A few hours from concept to creation

« ~700 lines of PHP code

— Including new caching layer for image information
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@Tom's Travels

* A low-budget Linked Data mashup

— A few hours from concept to creation

« ~700 lines of PHP code

— Including new caching layer for image information

 Integrates Linked Data from 3 sources
— DBPedia, Geonames, FlickrWrappr
— Adding more is very low cost




@Tom's Travels: Architecture

shared innovation

“Interface”
?
PHP Application Layer
i y §
Moriarty Library
1
On-disk Cache
ARC Library
1 1 X :
DBpedia Geonames FlickrWrappr
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@Tom's Travels: Workflow

city = new Graph()
city — read_data(dbpediaUri)
geonamesUri = city — getGeonamesUri()
city — read_data(geonamesUri)
latlong = city — getLatLong()
photoSetUri = city — getPhotoSetUri()
city — read_data(photoSetUri)
photos = city — getPhotos()
for each photo (getPhotolnfo(); selectOrReject())
city — getChildren()
for each child (city — read_data(childUri))
city — getBands()
for each band (city — read_data(bandUri))

page = new Page(city)
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@Challenges (Specific and Generic)

« Performance
— Real-time Link Traversal vs Pre-Fetching vs Replication
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@Challenges (Specific and Generic)

« Performance
— Real-time Link Traversal vs Pre-Fetching vs Replication

* Trust
— Spurious Links

* |s dbpedia:Manchester really same as
geonames:2643123 ?

— Contradictory Information




Toms Travels: Beijing

Population: 7480601 (GeoNames), 4 (DBpedia)

Beijing, also known as Peking, is a metropolis in northern China and the capital of the People's Republic of China. Governed as a municipality under
direct administration of the central government, Beijing borders Hebei Province to the north, west, south, and for a small section in the east, and Tianjin
Municipality to the southeast. Beijing is one of the Four Great Ancient Capitals of China.

Location

39.9075/116.3916666666667

%

AT

i | : : L4

it

; = '_'.'J!:.;N.E-I_: / f 3 N

4 / | o o 8
AC) OpenStreetMap and contributors, QG—BY?SA

Bands

Lei Gu Cheng Jason Hu Jin Zhivang John Cox (Royal Navy officer) John Liu

Fugh Kangxi Emperor Li Baodong Li Dawei Li Kun Li Leilei Li Wei (footballer born
1985) Li Wei (scientist) Liang Shih-chiu Lou Jiwei Lu Bofei Lu Jiang LAY Zheng Nian
Weisi Nien Cheng Nora (Neng Yee) Lam Pujie Puyi Shan Sa Shao Jiayi Tang Jing Tao
Wei Tatsuya Fuji Terence Koh Wan Houliang Wang Dulu Wang Wanxing Wang
Xiaolong Wanli Emperor Wu Hao Xie Xuejing Xu Yunlong Xuefei Yang Yang Lan Yang
Mi Yang Pu (footballer) Yansong Ma Yixuan, 1st Prince Chun Yoshiko

Kawashima Yuja Wang Zaifeng, 2nd Prince Chun Zhang Jingna Zhang Shuo
(footballer) Zhang SiZhang Xinxin (footballer) Zhang Yuan (footballer) Zhu Yifanjia
hongsheng ren_ jiaqging xiao- gang_ wen D*D»NZD!

DSNfN1D°D! 4 ec‘a®a "8 M a%apee%oidi— el ™ " a2 c¥¥c! ¢Zéeia0t €t

;

e-Oa” a"he™¥ ™at... 6« s et (echfecias ar)

Dennis Charter Dou Wei Gemini (Chinese band) Liu Livang (singer) Tang Dynasty
(band) The Flowers Yaksa (band) carsick cars
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@Challenges (Specific and Generic)

« Performance
— Real-time Link Traversal vs Pre-Fetching vs Replication

* Trust
— Spurious Links

* |s dbpedia:Manchester really same as
geonames:2643123 ?

— Contradictory Information

« Reconciling Terminological Differences

— You say http://yourvocab.eg/Tomato , | say
http://myvocab.eg/Tomayto
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Conclusions
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@Conclusions

« Conventional mashups are an ad-hoc and
expensive approach to data integration

 Linked Data enables reusable, Web-scale data
integration (the data owner pays, just once)

« Building Linked Data mashups is quick and easy

« Challenges remain around architectures,
trust/quality, and terminology




@Further Reading and Events

Bizer, Heath and Berners-Lee (2009) Linked Data —
The Story So Far, IJSWIS, 5(3), 1-22.

— available from http://tomheath.com/publications

Tutorial on Publishing Linked Data
— http://linkeddata.org/docs/how-to-publish

Synthesis e-Book on Linked Data

— coming early 2011

Tools
— Moriarty: http://code.google.com/p/moriarty/
— ARC: http://arc.semsol.org/
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@Questions’?

« Contact Info
— tom.heath@talis.com
— http://tomheath.com/id/me
— http://www.talis.com/
— @tommyh (twitter)

 Slides

— http:/tomheath.com/slides/2010-12-manchester-linked-data.pdf
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