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“As we may think”
Vannevar Bush
Atlantic Monthly
July 1945
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Everything is deeply intertwingled

Ted Nelson
and Doug Engelbart

Augmenting human intellect
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| What do India, the Earl Mountbatten
- of Burma, the University of
Southampton and my research
career have in common?
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The Mountbatten archive
moved to Southampton
In 1987
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Microcosm: Mountbatten archive application

ked
wurces at our disposal:

ts: from the Mounthatten Papers:
fically: Minutes of Staff Meeting(s
Correspondies

WA | ocked
Load File Py of typescript minutesAar the

Follow Link... laneous meeting, held on 2 Apnl 1947,
Minutes of LI prbers of the Indian National Army imprisoned fo

Complete Link... Hians, 2 April 1947 contemporary copy
— ‘pescnpt minutes of the Viceroys second

* Microcosm - txt61.bxt

ta: from the

Analyse Document
[ Transcrpt]

The 2nd miscellaneous meeting of His Excellency the Viceroy was held |
Viceroy's House, New Delhi, at 11.15 hours on Wednesday, 2nd April 194

s personaliti

dia. 1 947 -

The item discussed was -
The Indian National Army

Present
The Viscount Mountbatten of Burma. Viceroy of India
The Hon'ble Pandit Nehru, Member for External Affiars and Commonweal
Relations i
*The Hon'hle Member for Homa Affairs, Information and Broadcas!
The Hon'ble Liaquat Ali Khan, Member for Finance
The Hon'ble Sardar Baldev Singh. Member for Defence :
Fipld Marshal Sir Claude Auchinleck, Cin C [CINC] India ; 7
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Linkbases P
| Separable
Link database hyperstructure
Note the
direction of
this arrow!

Documents
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Links 1n Microcosm

e source, destination, description
e source: object | concept | context

e We generated links based on metadata description of
documents in docuverse and “it all falls out”
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ECHT90
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ACM Hypertext'9l
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| essons learnt

e Big is beautiful: the network Is everything
e Scruffy works: let the links fail to make it scale

e Democracy rules: open and free

* But we lost (for a time) conceptual and contextual linking —
the Web is a strangely linkless world

e Missing links — search engines fill the gap
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J File

Edit Mjew Faworites Tools  Help ﬁ

J = Back = =% - @ 7t | @Search (] Favoarites @Histnry ||%v =R

J.ﬁ.gdress &7 http: /e, google. comn/ ll JLi”kS

Google

search 1,387 5259 000 web pages

= Advanced Search
= Preferences

Google Search I'm Feeling Luck:
Google Web Directory Google Groups
the web organized by topic Lsanet discussion form

Do-it-yourself keywoard advertising. Google AdVWords works.

Chad, one of our Googlers, is biking across Americal

Cool Jobs - Add Google to Your Site - Advertize with s - Google in Your Language - All About Google

Make Soogle Your Homepage!

EZ2001 Foogle
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Hosts and Users (millions)
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Internet Growth - Usage Phases - Tech Events

Read Only Web  Read/Write Web Social Web
Dot com
bubble
'i === Hosts
* Dot com boom Dot com bubblebursts
* Wifi introduced == [Jsers
* Amazon.com
* Streaming medi _
*SSL encryption f -_th”éd'wiﬁ use
* Internet Explorer ; & )
_ * Enterprise 2.0
* Netscape Navigator :
~ *Commercialization ®Broadbandintreduced «Web 2.0
as X S Al + 400m broadband sub
* WWW introduced /== Go: *Firefox  *Facebogk ° *YVM broadbandsubs
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Note - events shown relate to the time axis only.



Web 2.0

e Wiki’s

e Blogs
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,f_:; Wikipedia, the free encyclopedia - Windows Internet Explorer
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@:, - |W' hittp: fen. wikipedia.orgfwikiiMain_Page

j 4| X |Gnogle 2=

File Edt Wiew Favorites

Tools  Help

Google| wikpeds

j-"Search*"@ﬂv Ifii' @* * Bookmarks

:I}Check - aTranslate | ButoFil - é, @Wikjpedia
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WIKIPEDIA
The Free Encyclopedia

navigation

n [ainpage

u Contents

n Featured content

n Current events

= Random article

search

Go | Search |
interaction

® Ahout Wikipedia

= Community portal

® Recentchanges

= Contact Wikipedia
® Donate to Wikipedia
" Help

toolbox

= Whatlinks here
» Related changes
® Uploadfile

® Special pages
= Printable version
= Permanent link

main page discussion View source histary

Wikipedia is there when you need it — now it needs you.

Welcome to Wikipedia,
the free encyclopedia that anyone can edit.

3,102,741 articles in Englizh

Overview « Editing - Questions - Help

Today's featured article

Grover Cleveland (1837-1908) was both the 22nd and 24th President of the
United States. Cleveland is the only President to serve two non-consecutive
terms [1885-1889 and 1893-1897) and therefore is the only individual to be
counted twice in the numbering of the presidents. He was the winner of the
popular vote for President three times—in 1384, 1388, and 1892—and was the
only Democrat elected to the Presidency in the era of Republican political
domination that lasted from 1860 to 1912 Cleveland's admirers praise him for
his honesty. independence, integrity. and commitment to the principles of
classical liberalism. As a leader of the Bourbon Democrats, he opposed
imperialism, taxes, subsidies and inflationary policies, but as a reformer he also worked against
coruption, patronage, and bossism. Critics complained that he had little imagination and seemed
averwhelmed by the nation's economic disasters—depressions and strikes—in his second term.
Even so, his reputation for honesty and good character surived the troubles of his second term.
(more...|

Recently featured: Werner Malders — Electron - Han Dynasty

= Egypt recalls its ambassador to Algeria in a dispute following ;..:

Try Beta B.Lag in/ create account 4]
[Hide]
$7.5M USD
n Arts u Histary m Society
= Biography n |lathematics n Technology
n Geagraphy " Soience = All portals

Contents « Categories « Featured content» A-Z index

In the news

= At least 104 people are killed in a mine explosion in

Heilongjiang, People’s Republic of China. 2
= Continued flooding affecting Great Britain and Ireland K, .4;
(affected areas pictured) results in two deaths. p R

a qualifying match between the nations for the 2010 FIFA
Warld Cup.

= Prime Minister of Belgium Herman Van Rompuy is chosen as the first

permanent President of the European Council.

s British politician Catherine Ashton is selected as the first High

Representative of the European Union for Foreign Affairs and Security
Palicy.

= A United States district court finds the Army Corps of Engineers was

negligent in maintaining Mew Qrleans levees that contributed to flooding
during Hurricane Katrina. =

T
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Timeline of Twitter Growth
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Fle Edt Yew Favorites Tools Help

Cogllaoym  |sac-i@- oI ; 1 Zoo €~ (Jsionin -

W [Bedaxy 2002 g v B - v |iopPage v (0F Tools ~

GALAXY Z©O

& UNDERSTANDING COSMIC MERGERS

By colliding galaxies on yaur
computer, you can help us trace the ¥
past, present and future of How Do

’ I -
Galayyv 700 meraers
bdldX y 00 JTieifgel s

HELP US SOLVE THE PUZZLE l}_}

Home The Story So Far The Science How To Take Part  Classify Galaxies Forum ZooMedia Blog FAQ Contact Us

Welcome to Galaxy Zoo, where you can help

Classifier Log In
astronomers explore the Universe

New, more detailed images added - see here ¥ Register
for details W Forgotten Password?
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The Semantic Web
A Web of Data
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The Semantic Web

B N
™ Rules

Ontology vocabulary

Unicode

Semantic Web LayerCake (Berners-Lee, 99;Swartz-Hendler, 2001)
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Tim Berners-Lee on the next Web | Yideo on TED.com - Windows Internet Explorer - |5' |ﬂ
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R "JI“”' Speakers EDx Eventz [new ED Blog
spreading Talks TED Prize
Translations TED Fellows Q, Search
Talks Tim Berners-Lee on the next Web
) Open interactive franscript =
Filned Feb 2009; Posted har 2009 (]

About this talk

20 years ago, Tim Berners-Lee invented the World
Wide Weh. For his next project, he's building a web for
open, linked data that could do for numbers what the
Weh did for words, pictures, video: unlock our data and
reframe the way we use it together.

About Tim Berners-Lee

Tim Berners-Lee invented the World Wide Weh. He
leads the Warld Wide Weh Consortium, overseeing the
Web's standards and development. Full bio and mafg

links
About our sponsor
A dive into the rich tradition of Rolex @

innovation, revealing unprecedented

watchmaking achigvement » ROLEX

What to watch next

T T T T | @ mtemet H100% -




Content, Emergence and
Unanticipated Reuse

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.

UNIVERSITY OF

Southampton

- Nigel Shadbolt = a2
prafi: [ artifictal

The Semantic Web Revisited

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

Electronics & Computer Science
University of Southampton

University of Southarmpton > ECS * People * Prof Wendy Hall

Prof Wendy Hall

School of Electronics and Computer Science
University of Southampton

Southampton

S017 1B]

United Kingdom

Position: Academic staff in Inteligence, Agents, Multimedia Group
Extension: 22748 22383

Telephone: +44 (0)23 8059 2748 +44 (0)23 8059 2388
Homepage: http: {fwww eos.soton.ac.ukf~whé

Email: whiecs.soton.ac.uk

Interests: semantic web

¥Card: bty fiveard.ecs soton.ac.ukfpersonf1650

Seminars Given and Upcoming

« Web Science Briefing (Wednesday 20th September, 2008)

Memberships

« Strategy Committee

« Finance Committee

« Strategy Committee

+ Head of school

« Policy and Resource Committee

Projects

o AIMS: Academic Information Management Systems
o AKT: Advanced Knowledge Technologies | v
>|
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Projects

AIMS: Academic Information Management Systems

AKT: Advanced Knowledoe Technologies

Churchill Archive Project

COHSE: Informed W Link Navigation Using Ontologies

Collaborative Orthopaedic Research Environment

Egquator

FIEM: Factory Information Resource Management

Hystrearm: Annlying Open Hypermedia to Multimedia Streams

Knowledge Capture, Sharing and Reuse in the Design Process

LinkMe: Distributed Link Services for Mobile Environmernts

Magnitude: Mobile AGents Negotiating for ITinerant Users in the Distributed

Malibu - Hybrid Libraries

Management Reporting Systerm

Market-Based Recommender Systems

Mavis: Multimedia Thesaurus and Intelligent Agent support for content based retrieval
Opcit: The Open Citation Project
Perspectives in Electronic Publishing
QuIC: Queries in Contesxt

Turing Archive Project

Wirtual Orthopaedic European Universit
WICK: Writing in the Context of knowle
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Linked Data on the Web: Southampton
May 2007

500 Million RDF Triples
120,000 RDF links
between data sets

l Geo- >
DBtune names World
Fact-
~ ' g book

Jamendo
/ us _ DBLP
: Census Project |
Data i Guten- | : _

berg / As of May 2007

DB"Ed'a RDF Book

Mashup
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Linked Data on the Web: Southampton
April 2008

23 hillion ECS Sem-

. South- Web-
RDF TrIpIeS ampton /. = Central

— o |
3 million —
RDF links SAU?J'&‘ space Flickr
between S exparter
data sets
Jamendo

us
Census

s
SN = *( DBLP
Berlin
DBLP
Hannover

RDF Book
Mashup

NEW
RKB
Explorer

Project
Guten-
berg
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LOD Datasets on the Web: March 2009
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Wendy Hall rdf:type akt:Affiliated-Person cs_metadata 4.rdf ==
Wendy Hall redf:ty pe akt:Affiliated-Person cs_metadata 4.rdf == .
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http://www.rkbexplorer.com/sameAs |

] | » G &5 | A | A @ - = 1P 3 hitp: / /www.rkbexplorer.com/sameAs/7uri=hrtp¥%3 A%2 F%2Fsouthampton.rkbexplorer.com¥2Fid%2Fperson- = Q- Coocgle )
[T i-Metr® eprints3¥ iPhonev SAv Single (74)v Andv Benny Univ DHv ECSv LUoSv ReSISTv MacOSXv Footbally Pv SWCv GPSv Stately Homesv SSv  Add To Twine AKTw Shopping™ >
§| & http:/ fwww.rkbexplorer... |9 9edffBd665f2fccc20fcs... |
Subject Property Object Source
Association for Computing Machinery"@p leader name Wendy Hall"@e Association_for_Compu
Association for Computing Machinery"@p leader name Wendy Hall"@e Association_for_ Compu

http‘.ﬂdbpedla.crg:’resour 2 =y o] e ey Wendy Hall'@e 19?O_W|mbledanl_0harr
" _Women%27s_Singles

1969 Wimbledon_Charr

Wimbjefion 1969 (vrouwen)"@n Wendy Hall"@e Women%27s_Singles
1969_Wimbleden_Charr
imbledon 1969 (vrouwen)' @n rd1 team 12 Wendy Hall"@e ey n,_
_Women%:27s_Singles
1968_Wimbledon_Charr
Wimbledon 1968 (vrouwen)"@n rd1 team 14 Wendy Hall"@e Shin n,‘ )
_Women%27s_Singles \
1968_Wimbledon_Cha
Wimbledon 1968 (vrouwen)"&n rd1 team14 Wendy Hall'@e e n,‘ i
_Women%27s_Singles
1967_Wimbledon_Charr
1967 Wimbledon Ch ionships - Wi 's Singles"@ http:/fdbpedia. / riy/rd2T 02 Wi Hall"@ = =
irm n Championships - Women's Singles" @e p:ffdbpedia.org/froperty/rd2Tearm endy Hall'@e Women%27s Singles
1967 _Wimbledon_Cham
198 Wimnbledon Championships - W 's Singles"@ http:/fdbpedjf. riy/rd2Team02 W Hall"'@ -~ N
ifm n Championships - Women's Singles" @e p p orgiproperty/rd2Team endy Hall'@e Women%27s_Singles
A PortableNuitimedia Communicator Scheme Wendy Hall southampton-publicatior
Multimedia Technoleag and Future Applications akt:edited-by Wendy Hall southampton-publicatior
Proceedings of the Fourth ACM International Multimedia
kt:edited- Wi Hall tha blicati
Conference, Multimedia '96 # s el i
Media integration issues in open hypermedia systems akt:edited-by Wendy Hall southampton-publicatior
Extending the role of the digital library akt:has-author Wendy Hall acm-proceedings. rdf ==
WICKEd akt:has-author Wendy Hall acm-proceedings. rdf >>
When open hypermedia meets peer-to-peer computing akt:has-author Wendy Hall acm-proceedings. rdf ==
Assisting artifact retrieval in software engineering projects akt:has-author Wendy Hall acm-proceedings. rdf ==
The case for explicit knowledge in documents akt:has-author Wendy Hall acm-proceedings.rdfl ==
An implementation of Prolog for the inmos TBOO transputer akt:has-author Wendy Hall acm-proceedings. rdf ==
Applications of hypermedia in education akt:has-author Wendy Hall acm-periodicals.rdf ==
Applications of hypermedia in education akt:has-author Wendy Hall acm-proceedings. rdf ==
MICROCOSM: odel f edia with i s
e et fo Sypemmons Wit dimieic akt:has-author Wendy Hall acm-bookchapters.rdf > -

_limkine
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Co-Reference Southampton

e Repositories have people, publications, etc. from other institutions who
also have records there and elsewhere

e And vice versa

e Co-Reference is a Big Problem (the ACM has done a lot of work on this)

— Everything is a URI (not title, name, number...)
— ldentifying multiple URIs for one resource

— Rejecting incorrectly conflated resources
— Publishing
— Using

e Coldstart

— A serious problem
— Nothing is linked to anything

— Not even (reliably) within most repositories -



Where is it Taught? Southampton

) ) ! Barcelona
Go to the ReSIST Partners Map

itebo bl E =

Budapest University of Techinology and Economics

Courses taught at Budapest University of Technology and Economics , Budapest
Software Verification and Validation [ hide ]
Istvan Majzik
Management of Computing Infrastructure

[ show instructors... |
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Tipping points?
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bama’s Groundbreaking use of the Semantic Web - Windows Internet Explorer

m - Ii‘} https f v sitepoint . comyblogs) 2009031 9/obama-groundbreaking-use-semantic-web

Fil= Edit ‘ew Faworites Tools  Help

Go uglf | obama semantic web

*@ v Ei* @ - 'i:? Bookmarks ~ I’@Chetk - E.ﬁ.utDFill v & @Dbama @semantic @web

j l;" Search =4

{‘2 hr Bgl *l W Albert-Laszlé Barabasi - wiki.. . | =w Obama’s Groundbreaking... |

David Peterson

David Peterson has been

a web developer since the

early years - 1995. He
works in the steamy
tropics and is trying to kick start the
Semantic Web down under. Not only
that, but he is an Advisory Committee
representative to the W3C, wow. His
wonderful family, making lovely
photographs and searching for the
perfect espresso keeps him happy.

SitePoint Newsletters

Get all the latest tips by signing up
to all of SitePoint’s informative
newsletters.

SitePoint TechTimes
SitePoint Tribune
SitePoint Design View

SitePoint Market Watch

QR AAA

Community Crier

| Subscribe! |

# grvme 0 plain

r Qur Privacy Policy

r HNewsletter Archives

L T W g g e )

Does your system cater for SMS alerts? @Cl. .

ickatell ==
SMS enable your system alerts and enjoy the mobility of push technology, simple set-up Weru—"
and rapid integration.

Download FREE
Developer Guide

SM3S alerts can reach over 712 mobile networks using a range of AFI connections
including HTTE/S, FTR, SMPF, SMTFE, XML, Com Object & SOAF connections.

FIND OUT HOW TO 5SMS ENABLE YOUR SYSTEM IN 5 EASY STEPS:

@ Download the free developer guide now.

Blogs » Web Tech » Obama's Groundbreaking use of the Semantic Web

<« Microsoft SuperPreview: a New Wavy to Test Web Sites Open Source Image Editors ... for Designers? »

“ Obama’s Groundbreaking use
of the Semantic Web

by David Peterson

In a revolutionary mowve, Obama’s administration is set to utilise next generation web technologies to
bring an unprecedented level of transparency to government. In this case it will shed light on how
the roughly US 5800 billion dollar economic stimulus will be spent. The recently launched
recovery.gov website {powered by nothing other then Drupal) brought with it the promise that
citizens would be able to view where the money was going and how it was going to be spent.

To enable the citizen masher to do their wizardry, the administration will be opening up a veritable
candy store of goodies: Semantic Web, RDF, Linked Data, SPARQL, RDFa, SIOC, ATOM, RESTful
APIs, JSON, Widgets, Wikis, XForms, P2P Networks., Wow. They only forgot the lions and tigers and
bears oh my... This is an unbelievable stack of technology. I didnt think the government even knew
what an RSS feed was :)

|htt|:|:,l',l'www.sitepu:nint.cu:nm,l'laun-:h,l'l:uF9584

I



f:" PM welcomes Sir Tim Berners-Lee to Downing Street | Number10.gov.uk - Windows Internet Explorer ;Iilil

@A - |g http:f v, number 10, gov, uk/Page20595 j 4| X IGDDg|E JOlks
File Edit View Favorites Tools  Help
Google | number 10 v | 8 Search - 4|t - - - Bookmarks = | 5% Check = 4al Translate = | AutoFil = 2 number 10 gy - Signin -~ '@ -
3 = o 3 |
- B
'ﬂ?‘ e £ | PM welcomes Sir Tim Bernets-Lee ko Downing Street | ... ﬁ - & - o= I-_I;“’Eage » (0 Tadls -

4l

NumberiO

The official site of the Prime Minister’s Office

Home QNEUEN Communicate Meetthe PM History and Tour Number 10 TV

Home = PM welcomes Sir Tim Berners-Lee to Dawning Street

NeWS Newsletter
Sign up to our newsletter to
Latest Mews Tuesday 15 September 2009 keep updated with the latest

cpoechee and Taneerpe PM welcomes Sir Tim Berners-Lee to Downing Street S lEUEEEEEE
Click here to subscribe

Statements and Articles
The Prime Minister welcomed the

creator of the World Wide Weh, Sir
Press Briefings Tim Bemers-Lee, and Professor of
Artificial Intelligence at the University
of Southampton, Migel Shadholt. to
Webchats Downing Street this moming

Prime Minister's Questions

Around the Web

flickr &l
Latest Photos

Press Motices

IMr Bemers-Lee and Mr Shadbaolt
October 2009 presented an update to Cabinet on
M T WTTE S S their work advising the Guvernm.ent on
1 2 3 4 how to make data more accessible to

~ the public
5 67T 8 9 101

12 13 14 15 16 17 18 Gordon Brown has already spoken
19 20 21 22 23 24 25 publicly about his aim of making the
26 97 28 099 30 A UK a waorld leader in opening up

« Sep government infarmation on the internet, an impartant element of Building Britain's Future




Southampton

School of Electronics
and Computer Science

data.gov.uk

e Currently under development scrutiny and extension

— Over 1100 datasets
— Over 1000 registered developers

— The beginning of linked data

e Beta service to be released January 2010
e Access to OS from April 2010

e Clear schedule of release from Gov Depts thereafter



Massive Outgoings

Cost for average British taxpayer per day

GOVERNMENTS ESSENTIALS TRAVEL BANKING CHARGES
Schools Defence Roads LRT Recapitalisarions
ﬁ“‘aﬁﬁ“‘
Bradford &Bnglcy
£9.05 £2.5 £3.99 £3.10 £0.14 £9.23
SECURITY GOING OUT
Police Prisons Afghanisran Museums
£o0.53 £o0.19 £0.32 £0.04 £0.03
HELPING OTHERS
Child support Job Seckers Housing benefit Disability benefic Pensions Orverseas aid
£1.86 £0.25 £1.52 £1.44 £5.55 £0.43

David McCandless



‘Cars and Taxis _ B oS Motorbikes

HGVs ' Buses and Coaches

2008 London Counts Compared To 2001

Light Vdns

Bicycles

WA

CC-by-54 www. toworkd .com
Map data www cpensireetmap.org: 15 Oct 2009
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Challenges to free Public Data

e Cultural & Organisational

Data hugging
We have released it - sort of...
License impediments

e Worries about

Confidentiality

How it will be Interpreted
Qol

Lost value

Disrupted workflow

New IT procurement

 Importance of local authority and other
public bodies

Southampton

School of Electronics
and Computer Science

e Capability

What assets have we got (no duty to
hold register of public non-personal
datasets)

Who can do this work
How to share best practice
Minting URIs

* Policy

Extending the principle to all public
sector bodies

Consistency in what is published,
how it is licensed and its format

Range of exceptions do need to be
appreciated

Cconfidentiality, accuracy, liability
and reputation



/2 unlocking innovation | data.gov.uk - Windows Internek Explorer - |I:I|ﬂ

O - [E oo o www.data.gov.uk H[5 o 2e
File Edit ‘iew Favatites Tools  Help

Gﬂuglf" jg" Search ~ { 5 7 d}' S] © Q Sidewiki g Bookmatks + n,?check v &a| Translate ?‘j ButoFil ~ % ° ':.:.:' SignIn + % -
‘& & @Unlucking innavation | data,.gow,uk. | | '& v L4 @ v gEage v @Tgﬂls - ¥

s

Launched 215t Jan 2010
@) HM Government data.gov.uk

Home Blog Data SPARQL Apps Ideas Forum Wiki Resources About _:

)
Subscribe by RSS | R\

Unlocking innovation

Working with UK Public
Sector information and data

Username: *

Advised by Sir Tim Bemners-Lee and Professor Nigel Shadbolt and others, government are apening
up data for reuse. This site seeks to give a way into the wealth of govemment data and is under Password: *
constant development. Ve want to work with you to make it better.

We're very aware that there are more people like you outside of government who have the skills and

ahilities to make wanderful things out of public data. These are aur first steps in building a

collahorative relationship with you.
* Request new password

Search Data Browse for Data ————| |

|_|_|_|§|_|_|@ Intermet 0% v g

|LTH0Z-12-09. oot TCompatibiliey MadeTL




(',"-‘ Unlocking innovation | data.gov.uk - Windows Internet Explorer - |I:I|ﬂ

@ b |g bkt funane, data, gov, uky j +1| % IchJgIe B

File Edit ‘iew Favatites Tools  Help
Go gle‘ j-‘lSearchvn@- ,fip %' -:-Signln' %d .

T - m - -T_L Page = __( Tg|3|5 - »
i e Ty =

A
Search Data Browse for Data

List all datasets

@ + | Sidewki = §3 Backmarks © T\? Check ~ &3 Translate ~ ﬁ‘_| ButoFil ~

52? ‘{Q? @Unlucking innavation | data,.gow,uk.

What is the
Semantic
Comman tags Web?

Enter keyward(s) I

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

Powered by: CKAN

Clear Books -
Companies

House Data

An accounting
software app that
allows you to
efficiently search and
store data from over 2
million companies
through the
Companies House
WebCHeck senice.

By Mick Braithwaite
21/01/2010 - 11:33

Scottish Index of
Multiple
Deprivation

Rich interactive map
describing areas of
concentrated
deprivation across
Scotland from 2009
akes comparative
use of previous data
gets from 2006 and
2004,

By Dan Moss
21/01/2010 - 11:20

View all apps +

Most Recent Apps

mycounciltax.org.

uk

mycounciltax.org uk

i5 an unofficial mash-

up, which was built
uging publicly
availahle government
information
rycounciltax. org.uk
makes it easier to
find out how much

By Don Riden
21/01/2010 - 10:56

Combining different data
sources has never been easy
but the Semantic Web will
enable data to be joined easily
across boundaries.

Read more

Digital Engagement
Twitter stream

RT @CirDigEng
#datagovuk
hearing
@tomtaylor of
{@newspaperclub
aht the Postcode Paper
http:/fhit.ly/35KxAn: data use
doesnt have to be digital

T BT @ memet

=

100% -
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Why does this matter to you

e Supports information interoperability
e The Sum is greater than the parts

e Exploitation of

— open data
— open standards

e Can apply to data intranets as well as
extranets

e Publishing, news, media,
manufacturing, retail, content
services all classic examples where
there is heterogeneous information
that could be shared, linked, mapped
and enriched using this approach
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Web 1.0

e A Web of Documents
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Web 2.0

e Wiki’s

Qe - -111 A wm EEEEe | - LA W Ly
[ J B I Ogs g@:jpw,_mm, .2 3 — Tge B|OgOSphere

Yﬂll B

Videos. Categories Channels Community ) Uploaa videos
. I i C k r w u . . B
, £ e Tt AR e
[E— v

Featured Videos e

o The Walkstrs for the tat s i Som La Jol o
From g Views 17462 KR ED

R [
b
his: rents: 20
< et March 212007 Cherk outwone psgsce camiremptsh (rere)
® NI o Ecsisercnciins views TH0 Rk KRS "
fhences iz
i I = [F rmeinmnm omiinaraens e A

30 cifferent penple it influenc ed iy ife were pa.
on mykosa | eifer pairied & pichueg of e pers (1 B gew Fpte fodk | et

& = p—— Lt Al - L e b A A Lol G o mmne @ .
R [ e x| | R R
Ewitter: Fi

= F aC e b O O k About Twitter

Why do so many people seem to
like Twitter?

e Second Life

e Twitter

T T i
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Tomorrow the Web of Linked Data

e \We're eager to share data for all sorts of reasons
e Can we develop a theory of tipping points?

e What are the implications for business?

e What are social and policy implications?

e What will we do with it?

e Web 3.0?

48
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web science research initiative




Introduction
our motivation

« the Web has been transformational
* we need to understand it
 anticipate future developments

* Identify opportunities and threats __
« we have established a new discipline: Web Science

research / thought leadership / insight WS R l

web science research initiative



Web Science Research Initiative -
launched in November 2006

Jim Hendler

Wendy Hall
Nigel Shadbolt

Tim Berners-Lee
Daniel Weitzner

— Research
— Thought leadership
— Education

research / thought leadership / insight




Web Science
IS {inter|multijtrans}disciplinary

Web Science: Components

Computer E
Science

s,
B LT
ottt

s + Computability
., _-' » Re-centralised Information k)
: Systems B sesres
Mathematlcs ¥ S h L
« Theory of Graphs "Web ‘Linked Data E‘,.-""' S
» Networks . *Process Calculus.. -t
1 = Statistics

Economics ™.
%, *Game Theory... Eng.lp'lggfl.ng ArUﬁC|al - Theory of Markets
Physics - Afchitectures i

. Macro and M\cro economic_ﬁ
% AC!.eSSIbIhtY
%, = Statistical Mechanics seumty o
*., * Phase Transitions.. Remlle‘m:e Law &
"'.‘ PSYChOIOgy ﬁaféman Methods « Intellectual Property -
+ Socig|, attitudes. .../, ant Based Computing... * EU/regulatory drivers .- ;
".‘ . Cugnitive properties . «+.Public engage vs |ndlffi:‘t’e
T Bt o Human Information (for’pora.t,e sqr.:i':ll
o Procesis;‘r}g__l{_.c.l....... responsrb'ﬂrty.
o Exper\h}epm ethods a 3
C BIOMOGY e e ~-Media” ..
: L : =h Fragmented peblic media and "
. Evo‘l’uﬂonary dynamics SOCIOI oL Y H - < .tliscourse ’-,
Systems biology - Social attltudes : - Journalism -,
- .. = Plasticity... « Theory of\groups - Single issue moral panics -
o~ e, - Social networks - Smart mobs :
3 s + Mobile opinion formers... :
: Ecology--..... e - . .
; « Structure of ecosystems ~..  Political Science
H « Ecosystem Productivity «Governance —""
: « Population Dynamics o - .Democratlc mechanisms.. T
« Digital Biosphere... o v =

research / thought leadership / insight

WSRI

web science research initiative



Web Science
IS about additionality

Web Science: Components

............
........

~"Computer -

Science

» De-centralised Information

Mathematlcs
= Theory of Graphs ’“’web

« Networks

« Statistics Englneerlng

'-'- * Game Theory... - Protomls

: =, Physics
Not the union of the ™. g o™
C ~.  Psychology ./ ° £
disciplines ,_..Cdz‘;fer&s;az:“::.-g;----..%- ------ "

E_. Bio_l'on' ............. :..r!"l ..,..--""
= Euo‘ruﬂonary :?yr?:m.cs SOClOI D y

But more than their Pl :zf;::z
. - _.".. P . . +Plume T, |_}_tg,
intersection .5"553!33:&;; ---------------

- Ecosystem Productivity
- Population Dynamics
« Digital Biosphere...

i
et
........
...................

research / thought leadership / insight

Process Calculus..

Aruﬁual
JnLelllgence ......................

Economics
» Theory of Markets
Macrn and M|cro economics

- Intellectual Property

$ian Methods ‘
M M EU/regu\atory dr|vers _." :'

: .'ant Based Cbmputmg

att tude}/and ||festyies Fast T

Fragmented pu‘nllc media and
pen source’ values

Smgle issue moral panics

- Mobile opinion formers...

@ Nigel Shadbolt

WSRI

web science research initiative



Web Science values
A Process \*I - creatviy, @

Design

creative innovation
design and engineering

the social and the technical @ @
Interpretation and analysis | e

complexity

analyze

research / thought leadership / insight WS R l

web science research initiative



Web Science
A Process

We can understand
after the fact,
e.g the Google effect

Can we predict,
anticipate before the fact?

research / thought leadership / insight

can't find index +
_—h-
stuff ; SVM

’—

N

Eigenvector
algorithm

Google Tech.
spoofing... ( -
\ incentives
e g

Google
phenomenon

e

lssues

Google site

WSRI

web science research initiative



Web Science - Examples
Web Structure

Scale-free
The Web has a fractal nature

Power laws

Over the Web the numbers of links into
and links out of any Web page obey a
Power Law

Small worlds

The average distance (or diameter) is
much smaller than the order of the
graph.

Bell Curve Distr e Linkages Power Law Distribution of Node Linkages

2 2T
8 s S
3 g2
2 82
5 g2

Number of Link Number of Links Number of Links (log scal

re“s;a{lx’ch thought leadership ”iLnsi)guht : WS Rl
»




Web Science - Examples

The Blogosphere
Why did it take off?
What structure does it have?
What drives its evolution?

Web Science aims to
understand the scientific,
technical and social factors
that drive the growth of the
Web

research / thought leadership

blogs Cumulative: March 2003 - March 2007

Top Blog sites

Average Inbound Links

14000 4

12000

10000 4

8000 1

=]
=]
=]

4000 4

"

=]
L

T
20 40 60 80
Rank Scores

100 120 140

= WSRI
2



Web Science - Examples

Wikipedia - Collective Intelligence

What is its structure?

How stable is it?

Why do people contribute?
What lessons does it offer?

research / thought leadership / insight

Disconnected Components

1 10 1
FIG. 1: The shape of the Wikipedia network Ko

Values

Social
Understanding

Enhancement
Fun
Ideclogy

“By writing/editing in Wikipedia | feel less lonely.”

“| feel it is important to help others.”
“I can make new contacts that might help my business or career.
“People I'm close to want me to write/edit in Wikipedia.”

“Writing/editing in VVIkipedi a allows me to gain a new
perspective on things.”

“Writing/editing in Wikipedia makes me feel needed.”
“Writing/editing in Wikipedia is fun.”
“I think information should be free.”

WSRI

web science research initiative



Web Science - Examples

Linked data

Moving from a Web of

documents to a Web of data

Methods for linking data

Role of the Semantic Web

Unanticipated reuse
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Figure 8 Browsing the Structured Data Web for
Proteomics

research / thought leadership / insight

WSRI

web science research initiative



Web Science
Information
Accountabllity

Issues of security, privacy, trust
New privacy framework

Technical architecture for usage
tracking and policy explanation

Legal rules that concentrate on
permissible/impermissible use

Analysis of technical/social
interplay

research / thought leadership / insight

Need new privacy

Information
framework

Accountability

\ _ creativity @
Issues ¢

values

Design

New Law

analyze

Accountable
usage Usage
tracking
-
complexity

Social accountability? Public awareness

SUCCesSS

WSRI

web science research initiative



Web Science
why this matters

* the Web matters

* an essential part of humanity but only 20% of us
have access at the moment

« understanding the Web is a major challenge as
big as any other global cause

nobody owns the Web
what would happen if someone did?

imagine the consequences if the Web was turned off
tomorrow

it has become our cultural legacy, our social heritage

we cannot take for granted the freedom to exchange
information that is at the heart of the Web

it is important we protect and preserve this freedom
if we don’t do this, who will?

 For more information see
www.webscience.org

research / thought leadership / insight




Qwebscience

TRUST

www.webscience.org




WST Outreach and Thought Leadership

Publications e.g. Foundations and Trends in Web Science
“Framework for Web Science” 2006

« Impact on research agenda of funding agencies
« Summer Graduate Schools - Oll July 2008, RP1 July 2009

 Conferences
— Web Science 2009, Athens, 18-20 March 2009

—  Web Science 2010, Raleigh Durham, 26-27 April 2010 (co-located with
WWW2010)

« Research talks and workshops all over the world
« Curriculum development

",@vebscience
S TRUST

research / thought leadership / insight




WSTNet - founding laboratories

« Southampton

o MIT

* RPI

« Oxford Internet Institute

 DERI, Galway

* Tsinghua Graduate School at Shenzhen
 Koblenz

* VU, Amsterdam

 NorthWestern, Chicago

« UC Irvine

research / thought leadership / insight




INFORMATION TECHNOLOGY

Web Science

Studying the Web will reveal better
ways to exploit information,
prevent identity theft,
revolutionize industry and manage
our ever growing online lives

By Nigel Shadbolt and Tim Berners-Lee

KEY CONCEFTS

The relentless rise in Web

pges and links i creating emer-
ent properties, from socsl net-
wiineking to virlsal identity thedt,
that are iranslatming socily.

A new discipline, Web sience,
i Lo diseover how Web traits
arise ared how they can e
hariesiad or beld in chedk to
benefit sotiety.

Importani advances are begin-
ning ba be made; more work
can salve major i sues such

a4 securing privacy ard
conveying Irusl

—The Editors

32 scumnne aminican

imce the World Wide Web blossomed in
S the mid-1%90s, it has exploded to more

than 15 hillion pages that touch almase
all aspects of modern life. Today more and more
penple’s jobe depend on the Web, Medza, bank-
ing and health care are being revolutonized by
it. And governments are even considering how
o ruan their countries with it Lertle appreciared,
however, s the fact thar the Webis more than che
sum of its pages. Vast emergent properties have
arisen that are transforming soceety. E-mail led
o instant messaging, which has led to social net-
warks such as Facebook. The transder of docu-
ments bed w hle-sharing sites such as Napster,
which have led to user-generated portals such as
YouTube, And tagging content weth [abels s cre-
atng anline communities that share everything
from concert news to parenting tps.

B few investsgators are studying how such
emergent properties have acoually blossamed,
hiw we might harness them, what new phe-
nnmena may be coming or what any of this
might mean for humankind. A new branch of
science—Web science—nims to address such is-
sues. The timing Ats history: computers were
buslt ferst, and computer science followed,

which subsequently improved
computing slp.nll'lcanrh'. We
science was launched as a form
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discipline in Kovember 20008 M.M 0B WOL.51 NO.7
wheen the two of us and nur col
lengues at the Massachusetts In
stitute of Technolagy and th
University of Southampron 1
England announced the begin|
ning of o Web Science Research Inmiative. Lea
ing researchers from 1 of the world's top um
versities have since expanded on that effort.

This new discipline will model the Web®
structure, articalate the archrrectural prinaiple
that have fueled its phenomenal groweth, and dis
cover how onling human interactions are driver

Web Science

XML Fever

by and can change social conventioms, It wall el
cidate the principles that can ensure that the net
wirk conmmues o grow productively and seed
complex 1sswes such as privacy protection and m
tellectual-property nghts. To achieve these ends
Wb science will draw on mathematses, physics
computer science, psychology, ecology, socinky
v, Law;, polisscal sceence, economics, and more

(M course, we cannot predsct what thas na
scent endeavor might reveal. Yer Web sciena
has already generated crucial inssghes, som
presented here. Ultimately, the parsuir aims o
answer fundamental questions: What evola
twmary patterns have drven the Web's growth
Could they burn ooe! How do tipping point
arse, and can thar be altered?

The Revolution
Inside the Box

Transactional
Memory

An Interview with
Donald Knuth

Insights Already
Although Web science as a discipline 15 new
carlier research has revealed the potential vabu
of such wark, As the 199{0s progressed, search
ing for information by looking for key word
among the mounting number of pages wa
returning mare and more irrelevant content
The founders of Cioogle, Larry Fage and Serge!
Hrin, realized thev needed to priorinze thi
results

Thesr bag insight was that the importance o
a page—how relevant it s—was best underston
in terms of the number and mportance of ch
pages hinking to it The difficuley was that par
af this defination is recursive: the impartance o
a page is determined by the importance of the
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