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An appropriate sense of awe
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Powers of 10: The Web
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The Web — most successful information
architecture in history
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The Web — we need to understand it

* Web architecture is simple
set of protocols

» These give rise to complex
macro phenomena

* Need systems oriented
view of the Web and its
ecosystem — Web Science

* One that acknowledges
social and technical
components

The Web — emergent shape and structure

Scale-free

— Some nodes are of high degree most are low
degree

Power laws

— The degree distribution follows a power law, with an
exponent 3 > 2.

Small worlds

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

Hubs and authorities

— The number of distinct bipartite cliques or cores is
large when compared to a random graph with the
same number of nodes and edges.

Bell Curve Distribution of Node Linkages Power Law Distribution of Node Linkages




The Web — exploiting shape and structure
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The Web — exploiting shape and structure

80% of the world’s
content is now user
generated

huge amounts of it are
unstructured

meaning based
computing
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The Web — emergent problem solving
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Courtesy Louis von Ahn

The Web — exploiting emergent problem
solving
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The Web — emergent networks

Courtesy Mathew Hurst

The Web — exploiting emergent networks
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The Web — emergent data

The Web — exploiting emergent data
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The Web — emergent networks of linked
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The Web — emergent networks of linked
data
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The Web — emergent networks of linked

s of Septemser 2000 @HDE

The Web - 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, Uinfvenity of Southamgpton
Tien Bernrs-Le, Massachusetts institute of Technology
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The Web - of documents and data

Principle 1  URIs for Everything

e Uniform Resource
Identifiers 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/d64

http://rdf ecs.soton.ac.uk/publication/1 1065
hitp://education.data.gov.uk/doc/school/120805

hitp://southampton.rkbexplorer.com/id/
person-02686

hitp://dbpedia.org/resource/Nigel_Shadboit

08/12/2010
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Principle 2

Uniform Resource
Identifiers 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

URIs will dereference
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Principle 3

Uniform Resource
Identifiers 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

Get RDF Back
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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

The Web — exploiting emergent content

WIKIPEDIA

English E&5E

The Free Encyclopedia 7y —ERER
3422 000+ articles 705 000+ £8
Deutsch Espafiol
Die freie Enzyklopédie La enciclopedia libre
1125 000+ Artikel 650 000+ articulos
Francais Pycckuii
L'encyclopédie libre CsobogHan SHUMKNONeaus
1000 000+ articles 589 000+ cTared
Italiano Portugués
L'enciclopedia libera A enciclopédia livre
728 000+ voci 613 000+ artigos
Polski Nederlands
Wolna encyklopedia De vrije encyclopedie
729 000+ haset 641 000+ artikelen

search » suchen * rechercher » szukaj * ricerca » ¥ « buscar * zoeken * busca * nouck * sok » % «
cerca * sok * haku * nowyk « keresés + hledani » ciutare » ara * 27| » sog * seréu * &=y * cari »
tim ki&m + npeTpara - suk * hiadat * paiedka * R19'N * THPCEHE * saiwca * OIS - bilnga
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The Web - Wikipedia as Linked Data

+ 2,900,000 things
+ >282,000 persons
+ 339,000 places

* 130,000 species
* 4,400 diseases

* 88,000 music albums

The Web - adding a little SPARQL

PREFIX rdfs: <hutp://www.w3.org/2000/01/rdf - schema#>
® A data aCCGSS PREFIX type: <http://dbpedia.org/class/yago/>

PREFIX prop: <http://dbpedia.org/property/>

|a n g u ag e fo r th e We b SELECT ?country_name ?population

WHERE {
H Zcountry a type:LandlockedCountries ;
Of Llnked Data rdfs:label 2country_name ;
prop:populationEstimate ?population .
FILTER (?population > 15000000) .

}

. Qan query across [eouniry pame]popuiation
diverse data sources [Ethiopia___[[82825000 |
[Uganda (32710000 |

Nepal 29331000
« SPARQL can query n;;mismn _[23150000 _
required and optional Uzbekisan 27606007 |
Burkina Faso |15757000 |
pattems Niger |[15290000 |

Malawi 15263000

08/12/2010
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Open Government Data

The Web

N

Goverrmant

s of Septemser 2000 @HDE
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Open Government Data

data.australia

el s SRR ——
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Open City Data

london gov.uk

A firststep tmvard.m

freeing London’s data

Welcome to the London
Datastore

Open Local Authority Data

Redbridge i Y

08/12/2010
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Started in the UK

Pa~ PS|

University of Southampton project to show how
open data could deliver services across
Government (2005-06)

et PUBLIC SECTOR INFORMATION
Land Registr &% QH , Department
fonayeasTy &% EE < sCamden of Health

national STATISTICS LONDON CabinetOffice

" X2 The London defr 6

Reported to UK Parliament 2007

&«a PUBLIC SECTOR INFORMATION

AKTive PSI: Leading by Example

420 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.

421 To explore the issues more fully, In 2005-6, OPSI worked with Advanced

jios (AKT),™ an inter-di y research project led by the

University of Southampton. OPSI's work with AKT, in a research project called
AKTive PSI, had two aims:

The United Kingdom Implementation of

the European Directive on the Re-use of * to raise 'abou' and inate the h' 'Mlof sfm web
" + ami 54 agencies al jocal al 08
Public Sector Information « toshow whatis ;fw» using this technology. "
, 422 OPSI brought together a diverse collection of public sector information assats to

- the first two years experiment with. A number of public sector organisations were involved in the
project, Including Ordnance Survay, the Mat Office, the Departmaent for

Ce ities and Local 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 underined 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 hamess the re-use of public sector information.

423 AKTive PS|I has spawned further work in government using Semantic Web
technology™. OPSI Is using this technology In the following ways:

A Report by the Office of Public Sector Information

July 2007

08/12/2010
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Government Data Sharing

2005 .
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~4500 Data Sets
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O
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/.’! : & | online- g | Semantic Web and
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Why?

« Transparency,
accountability and
engagement

e Create economic and social
value

* Improve Public Services

e e-Government — better for
less

08/12/2010
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Early UK OGD Apps — ASBOs to Dentists

UK Dentists
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UK OGD - Spending...

UK OGD — Behaviour...

Real time data changes
behaviour — the
decisions and actions
people take

08/12/2010
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Public Data Principles

* Release driven by public and
business

* Publish the data unless good
reason not to

* Public data will be timely and fine
grained

» Public data will be published in
reusable, machine-readable form

* Release data quickly, and then
re-publish it in linked data form

e Public data will be released under
Open Government Licence

Public Data Principles

¢ Public data will be available
through data.gov.uk

* Public bodies should maintain
and publish inventories of their
data holdings

* Public data underlying websites
will be published in reusable form
for others to use

* Public data will be freely available
to use in any lawful way

» Public bodies should actively
encourage the re-use of their
public data

08/12/2010
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The road to stardom

* Put your data on the Web (any format)
* % Make it available as structured data
* % X Use open, standard formats

* %k k Use URLSs to identify things
sk % K4 Link your data to other people’ s data

From bus stops to ministers — a linked
Web of data

s - -

08/12/2010
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data.gov.uk 5% Linked Data

- National digital T

¥
i ey e

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

Challenges — Computation

* There will be a very
great deal of data....

* \Who bears the cost of
supporting it?

« Can we really treat the
Web as a large
decentralised
database?

* Dotsam and netsam?

Shutterstock

08/12/2010
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Challenges — Quality

* NaPTAN (public access
transport points)

* Includes 360,00 bus
stops

e Around 18,000 errors

Challenges — Quality

* NaPTAN (public access

transport points) S By
|7 bR et
o5 |1. “—" N :\-“"'.:—\" ""'tf‘¥._"-.‘ ;--ow_:‘
* Includes 360,00 bus N B ) i
- ‘\%’ ™ g : Vige ’-/ﬁ:,, s
stops LTy o PR
':‘—] \'\_ ot ns \ R W St i
1y R e L B NaPTAN Siop that b
+ Around 18,000 errors ol Sl BT S-ee
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Challenges — Interpretation

« Can’t trust people with FlailOnline

thedata Home UL Sport TVAShowbiz Femadl Health SclencelTech Money Debate C

This very crowded isle: England
is most over-populated country

« They might interpret it in EU
incorrectly e

* Do they have the skills mmmaEas

Oniy ey Mata, e g iy ¥ate i 3 =
posaton na Biggtr Fuan hatof el v 99

m?u-mmmm
e 27 EU mambars.

* New levels of data

literacy SR
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il Patve 40121 po0Sle K0r erebey Suire
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Castrol Virtual Vessal
Utiie s Interactive . s o
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Challenges — Security & Privacy

* Practical obscurity no
longer works —
information
triangulation

* |Information
triangulation

* Need social
conventions — and legal

agility

Open data - basis of our modern science

PHILOSOPHICAL
TR \\>AC1 ION s+

xxxxxxxxxxx

nnnnnnnnnnnnn
Undertakings , Scudics , and Labours

INGENIOWUS

IN MANY
CONSIDERABLE PARTS
nnnnnn

Vol L
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Open Data - basis of modern government

spotlightonspend

Overvirs o oo e oyl g of b & Mt

3 ¥ 0T -14%

[Open] Linked Data — a basis for modern
b_usiness?
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The Web — we need to understand it

COMMUNICATIONS
i | nuuACM ALt b

Web Science

Web Science
ENVIEBGES

Btudying the Wob

XML Faver
The Revalution
Inside the Box
Transactional
Memory

An Interview with
Donald Knuth

dt reweal bettes

The components of Web Science

Web Science: Components

._.»""'Ebmputer""-v
' Science

« Computability

- De-centralised Information
o 2 . Systems
< Mathematics « Semantic Web

“Linked Data
- Process Calculus

» Theory of Graphs
Networks
Statistics

Game Theory.

. Ar.t,iﬁé‘ia_lf - Theory of Markets
Physics P+ arieing Intélligence

« Statistical Mechanics + Sexyrity « Kpdwiedge Repredentaciah”™

Phase Transitions Landu:
7 2 Law
ian Methods + Intellectual Property

* Resili
Psychology
Based Computing « U/ regulatory drivers |

- Social atitudas. ...
B Public engage ys

~Gugnitive properties 7
{uman Information g - Cotporary sqoial
cio-cultural Tespominy,
5 and lifestyles: fast
“iwacds..,,,

+ Fragmented, peblic media an
Lo tiscourse

- Journalism
« Single issue moral panies
* Demography - Smart mobs
« Mobile opinion formers

Political Science

“Covernance

+ Social attitudes
« Theory of groups
* Social networks

+ Structure of ecosystems
« Ecosystem Productivity
« Population Dynamics

+ Digital Biosphere

Economics ™,

+ Macro and Micro economicé

i [@m Nigel Shadbolt
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Web Science — why this matters

* an essential part of
humanity

» an essential part of the
current and future
economy, science and
technology

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

“Pivotal events of

lasting significance, —
marking major Debroomnion (e
developments of the =
greatest importance...

an area of great
importance for the next

20-30 years ”

..... -

http://royalsociety.org/events-Web-Science-
Presentations.aspx
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