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* Social Networking » Research Information

» Bibliographic Metadata  Business Intelligence

* News Aggregation  Collaborative Working
 Cultural Heritage  Public Sector Information
« Knowledge Organisation * Medical Imaging

« Web Annotation * e-Science

e Semantic Web Services
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Friend of a Friend (FOAF) Southampton

School of Electronics
and Computer Science

Semantic Web realisation of “six degrees of separation”
Fully distributed system

« Each user writes an RDF file describing themselves and who they
know (using the FOAF schema)

 Files are harvested and aggregated
« Data is presented in a variety of interfaces

Avoids siloing of existing social networking systems
Data from many providers (LiveJournal, etc)

O

http://www.foaf-project.org/



Multiple Intertaces

"% Daniel "eikeon" Krech: FOAF: Web Yiew - Mozilla

" File Edit VYiew Go Bookmarks Tools Window Help

[ eikeon.com | foaf |

FOAF: Web View «f
Nick Gibbins | Nick Gibbin | Nicholas ¢

Show depictions

Nickname
nmg
Homepage
http:iipurl.orginetingibbinsi
workplaceHomepage
http :/iwww.soton.ac.uk
http :/iwww.iam.ecs.soton.ac.uk
http:fiwww.ecs.soton.ac.uk
A current project this person works on.
_VZaWwRjewd 126
_VrHOmgya2612
Knows
Brian Kelly
Dan Brickley
lan Hickson
Isobel Stark
Libby Miller | libby | Libby Miller
Max Froumentin

This site is running on -’.‘. Redfoot 1.8.0/ RDFLib 1.3.0 and is RDF @
Powered

i v M} ) \3 §§ l"." http:{feikeon.com/foaf {?mbox=nmg%40ecs.soton.ac.uk
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Semantically-Interlinked Southampton
Online Communities (SIOC) > and Computer Scence

* Ontology for describing wikis,
bulletin boards, blogs, etc

. . . subClass has_sco
* Designed to interoperate with space | site " [ Role
FOAF has_space has_parent has_host has_function 1
| Containerl ; Forum}— UserAccouna
[ Y subClassOf ] ]
has_container has_container has_member
subClassOf

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

S)0(
http://rdfs.org/sioc/spec/



Services and

People

foaf:Document

User Accounts

Containers and
Content ltems

sioc:Container / sioct:BookmarkFolder

foaf:Person
Alice

foaf:knows

foaf:accountSe

sioc:User

foaf:Person

del.icio.us

foaf:Document

sioc:owner_of

viceHomepage

sioc:creator_of

foaf:accountSe
foaf:knows

foaf:Person

Carol

( wordpress.com )

sioc:owner_of

viceHomepage

sioc:User ( robertr J

sioc:creator_of

/( dataportability.org )4—

Roberto's Bookmarks

sioc:ltem

webcamp.org ><—

sioc:ltem

sioc:Forum / sioct:Weblog

sioc:container_of

|_—V

(
Robert Rodriguez's Blog

sioc:has_reply

sioc:Post

Happy New Year!

sioc:Post

><My Xmas Wish Lis’D

sioct:Comment

Brrr!

sioc:container_of
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Dublin Core Southampton

School of Electronics

and Computer Science
A standard set of 15 metadata * Possibly the most widely used
elements for cross-domain Semantic Web vocabulary
information resource  Libraries (electronic and
description physical)
« Formally endorsed by ISO, e Museums
NISO and CEN « Web archives
» Representation language-  Open Directory Project
neutral UK Mirror Service
 Plain XML serialisations in e MusicBrainz
addition to RDF/XML .
* Predates RDF
(started in 1995)
http://dublincore.org/ : :’: 2 °°



Dublin Core Element Set Southampton
School of Electronics

and Computer Science

* Title * Type

e Creator  Format

 Subject * Identifier

 Description * Source

 Publisher » Language

« Contributor « Relation

* Date * Coverage

* Rights



Bibliographic Ontology

» More detailed bibliographic
ontology

 Describes types of publication
» Conference paper
 Journal article

e Builds on Dublin Core

http://bibliontology.com/
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The
Bib]iographic
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Open Directory Project Southampton
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« An open replacement for Yahoo
and similar commercial Internet

dlreCtOI'leS PR R E

. Involves the Internet

about dmoz | add URL | help | link | editor login

~=lolx|

community by encouraging | —

Arts Business Computers

. .
u S e rS tO h elp bu11 d a S ub e Ct Movies, Television, Music... Jobs, Real Estate, Investing... Internet, Software, Hardware...
J Games Health Home
° ° Video Games, RPGs, Gambling... Fitness, Medicine, Al ive.. Family, C , Cooking...
taxonomy and classify web sites i Toons N
Arts, School Time, TeenLife..  Media, Newspapers, Weather.. Travel, Food, Outdoors, Humor...
. .
Reference Regional Science
agal I l S 1 Maps, Education, Libraries... U3, Canada, UK, Europe... Biology, Psychology, Physics...
Shopping Society Sports
Autos, Clothing, Gifts... People, Religion, Issues... Baseball, Soccer, Basketball...
World

Deutsch, Espafiol, Frangais, Italiano, Japanese, Nederlands, Polska, Svenska...

over 3.8 million sites - 57 238 editors - over 460,000 categories

http://dmoz.org/
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Open Directory Project Southampton
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 Designed for reuse

 Directory data — information about web sites and the subject
taxonomy — is provided for free in RDF format

« ODP data is integrated into many other internet services — more
specialised subject portals, search engines, etc
* Vocabularies used
* Dublin Core for bibliographic metadata
« Custom schema for expressing topic hierarchies



Open Directory Project users

% Search Results -

File Edit Vew Go Bookmarks Tools

'¥¢ Google Directory - Reference > Libraries > Library and Information Science > Technical

Window Help
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=10x]

i v Q v \3 %E I& http:I,l’directory.google.com,fTopIReference.fLibraries,p’Library_and_Information_ScienceI_j

Go

Directory

Metadata

Reference > Libraries > Library and Inform
Cataloguing > Metadata

Mozilla

Bookmarks  Tools

View Go Window  Help

Sle @ Search only in Metadata

Google Search |Directory Help

" Search the Web

k Floyd Fan

—
Napster's MP3 Music

Get Access to download & burn CDs, Music,
Movies and MP3s. Enter Here!

hittp:/Awww mp3downloadeity .com

ation Science > Technical

HOME COMPANY INFO GRACENOTE PRODUCTS POWERED by GRACENOTE

Easy Music Downloads

Only $1 a month. Get your own music
movies & more. Unlimited downloads
www.mp3dounloadhg.com

DEVELOPER ZONE SEARCH CDDB

1

n

IS

« ASemantic Ontology that

Matching Results ~oout This

- W3C Semantic Weh

. Semantic Web roadmap

. SemanticWeb.org

- The Semantic Web: An Introduction
he i ion. This

www intellidimension.com

ks. See an ontology with rich semantics in production.
v digitalharbor.com

semantic weh

Semantic Web. Definition: The Semantic Web is the representation of data on the World Wide Web. ... W3C
Web ..
v w3.0rgi2001 fsw

... Editing status: Draft. Comments welcome. Up to Design Issues. Semantic Web Road map. ...
Machine-L : ic ...
Category: Reference = Libraries = Library and Information Science = Technical Services = Cataloguing
Metadata = RDF = Technical Atticles and TechNotes

hittp:ifwaw w3.ora/Designissues/Semant

Send an empty email to .com Call for ic Web
Web Community Sites (provide Serv...
Category: Reference = Knowledge Management = Knowledge Representation = Semantic Web

it

is designed as being a simple ... What Is The Semantic
Weh? The Semantic Web

" prgiMetada

H i v Q - \3 fi I& h.netscape.comfnscp_result source=NSCPInd +web MARC II'] 1 :I Gracenote’s signature CDDB” service is the industry standard for music
= 0 . . recognition services. The largest online database of music information in the
= MathML (13) )
Meta-Object Facility
1 1% Pink Floyd Fan Sites: 158 Links
S h CDDB:
@ Netscape" Search [semanticweb Go  powerea by Google ™ |nf0 rmation I«] ) carc ©
Ay SRR - D"I Digital Top Ten Index 1 Braind onii
Search again with these terms: semantic triangle | web browser | web advertising | fiee stuff on . Search Tips ! Sf‘m:;l:s:n\:.vgg;ﬂ@ . Brain Damage Online
Sponsored Links About This 110 of 448002 < Previous 10| Next10 » interviews, images and a mailing list.
B ../Bands_and_Artists/PPink_Floyd/iFan_Pages-- Submit | Edit
+ Semantic Weh Solutions . GHEDINES 2. Crazy D's Pink Floyd Bootleg Site <
RDF Gateway 1.0 A Platform for the Semantic Web 27,100,060 SONGS Live concerts (roio or bootleg) in MP3 format.

CURRENT CDDB® CATALOG

nt = Knowledge Reprn

le PageRank order

al
eb Consortium.

w

. Pink Floyd ¢z

Quick Search albums. [Requires Flash]
[V Artist [v Disc | Song

—

-

limpse

o

. A Saucerful of Echoes
In.ac.uk/metadata/

ry and Information Networ
pUrCes - hit 4] ey ifla. ol

Advanced Search

Recent Releases

world, CDDB? is used by over 30 million people in over 130 countries every month.

Related to the homonym magazine, contains news, tour information, articles,

./Bands_and_Artists/P/Pink_FloydDownloads-- Submit | Ecit
EMI site features audio samples and evocative pictures related to the band's
/Bands_and_Artists/P/Pink_Floyd-- Submit | Edit

News, rare pictures, and staries from the Swinging Sixies
../Bands_and_Artists/PPink_Floyd/iFan_Pages-- Submit | Edit

Pictures and information on lyrical references in the band's songs.
./Bands_and_AHists/PPink_FloydiFan_Pages-- Submit | Edit

Next 5 »

sources. Pink Floyd The Help build the largest human-edited directory on the web.
Final Cut
orkshops - hity Subrita Site - Open Directory Project - Become an Editor
Libraries. =
" [ Fo-[=

ment of advanced software for information management and retrieval
e and XML.

H

Category: Reference = Librari

s = Library and Information Science = Technical Services = Cataloguing =
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MusicBrainz

« An open replacement for the
CDDB Internet CD database
» Complementary to freedb.org
« Community-maintained
service
* Submissions and moderations
* Vocabularies used:
e Dublin Core

» Custom ontology for metadata
specifically relating to audio
recordings

Welcome to Mus

Ele Edt Yiew Go Bookmarks Tools Window Help

< 23

:’i IE hittp:  fwwew. musicbrainz.org/

Search | Login | Prefs | Moderate | Download | FAQ | Wiki

* Home

» About

» News

*» Products

» Search/Browse
» Edit the Data
» Help Us

» Support

iki

Artist [pink floyd |
Album
Track

grendel 1020
zeroGrav... 706
Singletoned 637
doctorblah 393
secretlo... 370

more >>

Artists 58935
Albums 88928
Tracks 1100379
Discids 58578
TRM Ids 767239
Mods 442961

Welcome to MusicBrainz!
What is MusicBrainz?

MusicBrainz is a community music metadatabase
that attempts to create a comprehensive music
information site. You can use the MusicBrainz
data either by browsing this web site, or you can
access the data from a client program - for
example, a CD player program can use MusicBrainz
to identify CDs and provide information about the
CD, about the artist or about related information.
You can also use the MusicBrainz Tagger to
automatically identify and clean up the metadata
tags in your MP3 collections. Find out more in the
introduction,

Use MusicBrainz

You can use Musicbrainz right now to
automatically identify and label your music files -
all you have to do is download and run the
MusicBrainz Tagger. Read more about the tagger.

0 Download the MusicBrainz Tagger!

Alternatively, you might just want to search or
browse the MusicBrainz database. If you spot a
mistake, or something that's missing, you can
even edit or add the data!

[sp us! ]

Robert Kaye, MusicBrainz founder
writes: US residents: Did you apply
for and receive $12.63 as part of
the CD price-fixing settlement? If
you'd like to support MusicBrainz,
we'd be able to make that amount
go a long way! Please donate your
$12.63 to MusicBrainz!

Other sponsorship inquiries >>
Please help us keep MusicBrainz

alive and moving forward. Please
donate today!

PayPal|
oonATE

|Latest News |

Latest Server Updates

Jul 25 2003, 1830 GMT (1130 PST)
- Add notes to your own
moderations, and fixes to the e-mail
and login sections - read on ...

Change log >>

libmusicbrainz 2.0.2 released

Jun 22 2003, 11pm GMT (3PM PST)

- Version 2.0.2 of libmusicbrainz |

| ol |

Neare 16777

http://www.musicbrainz.org/
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Publishing Standards for Southampton
Industry Standard Metadata and Gomputer Seence

» Set of metadata vocabularies for * Vocabularies used:
automating publishing e Dublin Core

production processes and » Custom ontologies for
content exchange

 Simplified profile of RDF/XML
« Lower hurdle to adoption
« Commercial users include
* Time, Inc
» Lexis-Nexis
« McGraw-Hill

* Controlled vocabularies
* Relational information
* Resource types
 Rights management

http://www.idealliance.org/
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BBC Programmes Southampton
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 Simple ontology for describing
programmes

e Brands

 Series (seasons)
 Episodes

» Broadcast events

» Broadcast services

 Data describing all BBC
programmes

http: / / purl.org / Ontology / pO / http://www.flickr.com/photos/nicecupoftea/4104234460/

http://www.bbc.co.uk/programmes/developers



News Aggregation

http://www.shorpy.com/node/26




Newsfeed aggregation

NetNewsWil

Next Unread Mark All As Read Open in Browser Sh
150 subscriptions, 32 headlines unread

Subscriptions I 77«7 AirPort headlines

@ inessential.com A 5 Macwireless New|

) { . » No Mac Drivers

@ ranchero.com
Q Sheila ki
- . » Slate Praises Ap
.. » Macworld Featul

TidBITS Tips for\

Extreme Now Of

Apple

v { Macintosh (32)

A

© ATPM AppleScript to Fir
@ AirPort (4) New eMacs suppi
@ Cocoa Dev Virtual PC Update

Dissected AxBS
Generic OS X Wir(
AirPort Card Buyt

& Computerworld
@ freshmeat OS X
@ Insanely Great
@ Karelia Software
@ Karelia Cocoa
Q@ Low End Mac

Q@ MacCentral

@ MacCritic.com
@ MacDailyNews

Macwireless New O

MacWireless has a fe
Ethernet (PoE) kit, w
away from electrica
cable. (Warning, by
without electrical cc

Fle  Edit

¥ Meerkat: An Open Wire Service - Mozilla

View Go Bookmarks Tools Window Help
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Q ~ & M \3 ¥§ I& http:{fwww.oreillynet.comfmeerkatfindex.php

O'REILLY NETWORK

ABOUT | LOGIN | LOGOUT | REGISTER | SEARCH | FAQs | FORUMS | ARTICLES | NEWSLETTER

MEERKAT: AN OPEN WIRE SERVICE
Profiles/Mobs @

Categories/Channels @ Search For@

Action @
]

L]

Select a profile to restore. To create your own profiles, be

HELP | ABOUT | CHANNELS

H

ALL CHANNELS
DATA: RDF

sure to log in to the O'Reilly Network by selecting Dave Beckett's RDF Resource Guide
Login/Register. .. DAT, L field(s) to search.
‘M =

ch 1s/C at

category

sontad " alphabatioally © by

Show me |1 DAY ~| s (or ALL) stories ¢

Story @

The Bloor Perspective: Due diligence prog
XMLMania.com Aug 18 2003 2:37PM ET...

rdfxml.py - An RDF/XML Parser in Python
by Sean B. Palmer. A pure python parser for a subset of RDF/XML using the SAX interface. GPLAW3C
licensed...

[Title: rdfxml.py - An RDF/ZXML Parser in Python, Description: by Sean B. Palmer. A pure python parser for a subset of RDFAXML
using the SAX interface. GPLANSC licensed, Date: 2003-07-11]

RDFMapper - RDF-Based Web Mapping Service

by Chris Goad. A service that provides searching of RDF files for resources with geographic locations, and
retumns a clickable map, via a REST (URL) style interface. Supports several RDF geo vocabularies.
Announced...

[Title: RDFMapper - RDF-Based Web Mapping Senvice, Description: by Chris Goad. A service that provides searching of RDF files
for resources with geographic locations, and returns a clickable map, via a REST (URL) style interface. Supports several RDF geo
vocabularies. Announced, Date: 2003-07-29]

SWi-Prolog

RDF parser by Jan Wielemaker now part of SWl-Prolog. See the parser documentation, the evolving
SWI-Prolog/XPCE semantic web library and get from the download area. LGPL (kernel)/GPL {libraries)
licenses. Updated...

[Title: SWi-Prolog, Description: RDF parser by Jan Wielemaker now part of SWi-Prolog. See the parser documentation, the evolving
SWI-Prolog/XPCE semantic web library and get from the download area. LGPL (ermel¥GPL (libraries) licenses. Updated, Date:
2003-06-30]

ing XML and A: ial gets Mercator

{Optional ) To search for something in particular, enter either
space-delimited keywords or a // enclosed regular expression and choose

I Title, Description ¥ |

© 1707  Refresh

Source @ Cateqory® Date @
Moreover XML and Data: XML 08118
metadata news 1:21pm
Dave Bedketts RDF Data: RDF 0818
Resource Guide 8:52am
Dave Becketts RDF Data: RDF 0818
Resource Guide g:52am
Dave Becketts RDF Data: RDF 08118
Resource Guide 8:21am

=
Fo-[=1 &

>

@ MacDevCenter

http:/ fwireless-starter-kit.com/airportblog/archives /001795.html

N



RDF Site Summary (RSS) Southampton
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and Computer Science

 Newsfeeds as time-ordered lists of articles

« RDF Site Summary (RSS 1.0) is a vocabulary for
expressing such lists

» Sites export their current headlines as RSS
« Aggregation tools poll news sites for change to RSS

 Broad support from traditional news sources
(BBC, Yahoo, InfoWorld, etc)

 Strong grassroots support in the weblogging
community

* Ongoing work (via Atom)

http://www.purl.org/rss/1.0/spec






CIDOC CRM

« Ontology for heterogeneous
cultural heritage information

» Represents more than just
bibliographic information
 Event-based model
(compare with DC’s attribute-
based approach)

http://cidoc.ics.forth.gr/

E38 Image ) 3

“ of
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E84 Information Carrier

“The painting “Self-Portrait as an

Artist™

P62 depicts |

E7 Activity

P108B was produced by

“Van Gogh painting”

-

P9 consists of

E12 Production

P7 took
place at

“Van Gogh painti
“Selt‘-Portrpa 2

aitas an
Artist” in 1888”

E52 Time-Span
111890’1
E69 Death |P4 has
wvan P time-span
death

T P100B died in

P14 carried
ESS Type out by
llAmst"
P2 hasltype
E21 Person

P4 has time-span

"

P98B was born

E67 Birth

“Van Gogh ’s birth”

E52 Time-Span

“Vincent van Gogh ” “1888”

) ES2 Time-Span ES3 Place
P4 has time 4§57 “France”
-span
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OrganisatiOn SYStemS Vocabulary and Computer Science

 Standard vocabulary to support thesauri, classification
schemes, subject heading lists, taxonomies, and other types
of controlled vocabulary

« Semantic relationships: broader, narrower, related terms

 Labels, preferred labels, alternative labels
» Notes, documentation, scope notes
« Mappings between vocabularies




SKOS Example

| ‘Economic policy’

skos: prefLabel

‘Interdependence’

skos:prefLabel

UNIVERSITY OF
Southampton
School of Electronics
and Computer Science

‘Economic cooperation’

skos:prefLabel

skos:broader ‘Economic co-operation’

skos:altLabel

‘Includes cooperative measures
kos:scopeNote—> in banking, trade, industry etc.,
between and among countries.’

skos:related kos:narrower
ANy ———{  Jskos:preflLabel
skos:narrower \

| *Economic integration’ |

kos:narrower skos: prefLasi

skos:narrower [ *European economic cooperation’

skos:preflLabel

| ‘European industrial cooperation” |

skos:prefLabel

prefix skos: <http://www.w3.0rg/2004/02/skos/core# > |

[‘Industrial cooperation’ |
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IEEE Standard Upper Ontology  Southampton

School of Electronics
and Computer Science

* Ongoing effort to develop an ontology of terms which may
be reused in other ontologies

 Facilitates translation of ontologies

« Concepts can be mapped onto terms in this common upper
ontology

 Intent is not to build an ontology of everything (contrast
with Cyc)

 Current version known as SUMO (Suggested Upper
Merged Ontology)

http://suo.ieee.org/
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Entity
Physical
Object
SelfConnectedObject
Substance
CorpuscularObject
Food
Region
Collection
Agent
Process
Abstract
SetOrClass
Relation
Quantity
Number
PhysicalQuantity
Attribute
Proposition



Web Annotation

http://www.flickr.com/photos/medievalkarl/4473939932/
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Annotea Southampton
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e Shared annotations for the Web
* User wishes to annotate a document

« Annotea-enabled browsers create RDF that associates a region
in the document with the annotation

« RDF published to a server (cf. link server)

« Annotea-enabled browsers can query server to obtain
annotations for pages

 Amaya
* Mozilla (Annozilla)

http://www.w3.org/2001/Annotea/



Annotea

icons indicating
annotation locations

annotation
summaries

annotation text

UNIVERSITY OF
Southampton
School of Electronics
and Computer Science

B¢ Annotea project - Mozilla

/

File Edit View Go Bookmarks Tools Window Help
i v "‘»Qw v \3 %E I \& http: /v, w3.0ra/2001 ZAnnoteal
Back Farward ad  Slop
deba b & ¢ Annotea project I
~ Annozilla N
Annotations ¢ %B n n Otea
Annotations for http:/www.w3.0rg/2001 /Annaotea’
= 2l
. Al’qnlitoeman;fgtezrteated by markus@koelmans.... o %; *&\%%%%
|
“..Comment created by Anonymausan 200 About Annotea .
(= Annotea is part of the Semantic .. Mle:w Annota.tlon body Annotea
-Example created by CTH on 2 Edit annotation body VEIVIEW :
N A Delete annotation ocuments
“qmment created by craig on Eephita anno.lallon lews Overview
. Check for replies —
(=] Annotea P —Yess
. i Comn.'nent cread d llay Michael Collard on ... J ; Annotea is a LEAD {
[=] 15 open; it uls‘es and helps to a... _ | How to ... W3C collaboralion i
This rocks! comments, notes, exy

e [se annotations
e Install a server

attached to any Web
needing to touch the

‘ ® Write clients load the annotations ;
and see what his pee:

Annotea
Annotea is open; it w
® Servers nstance, we use an F
e Clients metadata and XPomt
Mailing list Annotea 1s part of the

servers as metadata
metadata and capabl

® www-annotation
protocol.
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e Vocabularies used

« Dublin Core for bibliographic metadata about the annotation
« Custom schema for relating annotation to annotated document

« XPath and XPointer used to identify region of document to
be annotated
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« Web services are characterised as:
 Distributed
* Heterogeneous
* Loosely-coupled

* Loose coupling is key issue
 Allows opportunistic, ad-hoc reuse of component services

* Requirements:
 Service description
 Service discovery
 Service invocation
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Semantics of Service Descriptions Southampton
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* Web Service service descriptions deal primarily with the
signature of a service
 “this service takes a string and returns two numbers”

* We need richer service descriptions

* “this service takes a town name and returns its latitude and
longitude”

* “this service takes the name of a football team and returns its last
score”
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Semantic Web Services Southampton
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 Combine Web Services and Semantic Web
» Ontologies of services
* Ontologically-informed service parameters
* (alternatively, web services for the Semantic Web)

« OWL-Services (was DAML-Services) and WSMO define a

vocabulary for describing web services
« Complements existing web services languages — SOAP, WSDL, UDDI
« Semantic Annotations for WSDL (SA-WSDL)
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CS AKTive Space (2003) Southampton
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« Repurpose information gathered
-] e.e - AKT: CS Aktive Space - Mozlla o)
about CS researchers to help /TST CS Aldive Space :
them understand and explore R o
) 3 Gscrete mathematics & —— P Trelchven &
their community -
e Data sources:
e 2001 Research Assessment e ]
Exercise submissions
» Research Council project data .. smm
* Detailed data on personnel, B M
projects and publications e !
harvested for leading CS Sl

departments in the UK



f 0006 AKT: CS Aktive Space - Mozilla

/41 CS Aktive Space

About this page (%" research arealregion ( region/research area

Radial: Map:
Research area 200 miles | [uk-political =]

probability and statistics
discrete mathematics
numerical analysis
general

Information Systems
information interfaces and presentation
information systems applications
information storage and retrieval
database management
general

Computing Methodologies
document and text processing
simulation and modeling
pattern recognition
image processing and computer vision
computer graphics
artificial intelligence
symbolic and algebraic manipulation
general

Computer Applications

Detail: NR Shadbolt

browse
Name Professor NR Shadbolt
Institution Department of Electronics and Computer Science, University of Southampton
Email nrs@ecs.soton.ac.uk
Tel +442380597682
Fax +442380592865

Research interests Fluid Dynamics
Aerodynamics
Design and Testing Technology
_Biological‘.sgepoei Domain

Researcher

NR ShaQolt
PC Treleaven
L Moreau

H Hu

LA Carr

DS O & oone




System Architecture Southampton

School of Electronics
and Computer Science

i

i Universi

G O
data sources ! “

Cambridge ) Yt
harvesting | Web Custom DB
services Harvester Harvesters
T Ty
application NL _ Netwox:k Gc.aogrz.lphi.cal |
services | Analysis Analysis Visualisation !

user interface




dotAC (2009) Southampton

School of Electronics
and Computer Science

« CS AKTive Space revisited
 All UK Higher Education
* Integrated data from

institutional research
repositories

e Sustainable live data from
research councils

» Mapping from CERIF

« Extra services

« Network analysis for related
resources
(communities of practice)

» Coreference management —
identify duplicates in data

http://dotac.info/
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AKTive Futures (2004) Southampton

School of Electronics
and Computer Science

« How do we produce a portal for end users within the
“strategic decision making” process of an organisation?

 Inform strategic planning and market intelligence
 Identify relevant drivers
 Visualise trends in heterogeneous data
« Present information contextually



Climate and
environment

« Storms ahead: weather extremes

« Bio-diversity

« Global transport and industrialisation

» Abrupt climate change

« Sea level rises

» Water shortages

« Kyoto to ‘Contraction and
Convergence’

Geo-political
economy

» US-dominated agenda

« International institutions
« North vs South

+ China, India and Asia

« European social agenda

« Scramble for oil in Africa

« US interventionist

« Middle East

« US ‘technological sublime’

Energy

+ Post 0il?

« Large to small scale
networks

 Hydrogen fuel cells:
mobility

« ‘Hydrogen highway’

» Costs and pricing

» Demand cuts

» Wind; tidal; solar

Terrorism;
total
surveillance
and security

« Global terror

« Future of ‘remote wars’
« Everyone is watching

« Human rights

» Privacy and trust

agenda

« Anti-science: the values
debate
« Socio-political conflict

» EU/regulatory drivers

« Corporate social
respohsibility

Sustainabilits

over economics and business

« Public engage vs indifferent

Bio-everything
Bio-tech
Bio-remediation
Bio-terror
Bio-error
Bio-agriculture
Bio-medical
Bio-informatics
Genomics
Rroteomics
Bio-systems

» Nanobots or gee?
« Materials_selence
« Nano-machines

» Drug delivery
/mn

00

migration and
ageing

« Cures for everything?
« Longer and better?

Nano-science
to nanotech

«Sensors:RFIDS — MEMS

Augmented reality,
pervasive and mobile
computing

« ‘Ambient’, computing
«The Grid

» Broadband Mobile

» Wireless

» Bio-inspired computing
» Hybrid iDTV/web

« Remote sensing

Knowledge, Innovation

+» The Semantic Web

» Private research

« Public knowledge

« Artificial intelligence

« Intellectual property ys open‘source
« E-science

Socio-cultural

« Values, attitudes arid
lifestyles: fast trends

« Atiti-corporate

« ‘Open source’ values

» New trust matrix: NGOs

« Ethical consumers

« Family life

* Young vs old

« Boomers age

« Hypermobility, transport
and urban/rural fitures

« Health ‘economy’

Media

« Conflicts over
‘simple/certain’ vs
‘complex/uncertain

« Plural

« Fragmented publi¢
media and discourse

« Single issue moral
panics

e-Sniart mobs

» Mobile opinion formers

 Ageing West, pensions crisis, inter-  ‘Care world’

generational tension
« Acceleration of migration

« Culture of fear
and anxiety




System Architecture Southampton

School of Electronics
n m r Scien
Ontology and Computer Science
Structured data Annotation with
contextual events
Knowledge . eV
Base
Harvesters
_____ . N
|
|
|
| --- y :
I Concept ! x ‘ !
: browser ! : \ !
1
| : !
I | i
1
: lexicon E :
| ! :
f 1
1 1 !
I ! i
| | !
| ; |
I o et
|
|
|
_____ Jd
Linkbase

Unstructured text Linking overlay
on web pages
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Market Blended Insight Southampton

School of Electronics

(2 O O 6 - 2 O 1 O) and Computer Science

 Application of Semantic Web
technologies to marketing
strategies for the B2B sector

 Real data, real B2B processes to
ensure real scenarios for the
undertaken research

* Workflow:
* Identify market segments
* Identify value chains and key

relationships 3M Worldwide

* Identify opportunities and
channels of communication

e Refine and iterate

* National Australia Bank

http://mbi.ecs.soton.ac.uk/
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Data Sources and Visualisations  Southampton

School of Electronics
and Computer Science
color legend ? I Architect
—
» UK business backbone: — e
~4M companies — e

Roof Contractor-web
Roofing

« Ordnance Survey Address Layer SN e vl

« UK SIC(92) industrial
classifications

e Other sources:
* Local publications
 Trade publications

» Contact data for ~300K
companies, extracted from
company web sites

* London Gazette (all UK
insolvencies)




Good Relations

- Standardised vocabulary for
product, price, and company
data

* Represents:
* Prices
 Accepted payment methods
* Opening times
* Delivery methods and charges
« Warranty promises and scope

http://purl.org/goodrelations/

UNIVERSITY OF

Southampton

School of Electronics
and Computer Science

* Integrates with:

« UNSPSC vocabulary for
offerings

 SIC codes for company type

{\\F 7 Good Relations]

ﬁ The Web Ontology for E-Commerce
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Scenario Southampton

School of Electronics
and Computer Science

* Meeting rooms linked over network
 Potentially labs too — and smart spaces in general

« Events in rooms provide annotation, e.g.
« Use of documents
« Moving through agenda
 Slide transitions
« People arriving and leaving
« Note taking






Semantic Web meets CSCW Southampton

School of Electronics
and Computer Science

* Ontologies to enhance media-rich annotations of group
problem solving

« Planning and knowledge based task support to enhance
issue-based process/activity discussions

 Scholarly discourse and argumentation to enhance
collaborative meeting structures

* Presence and visualisation to enhance group peripheral
awareness at a distance

Collaborative
ADVANCED KNOWLEDGE TECHNOLOGIES

/AT

http://www.aktors.org/coakting/ in the Grid
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it Tools Help

BuddySpace
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| (No Detail) .



Play Pause Stop

Title: AKT Pl Meeting, 20030310
Date: Mon Mar 10 12:16:01 2003

\oenda UNIVERSITY OF
e Southampton

¢ 1) Co-ordination of Research
¢ 2) Financial Issues Arising School of Electronics

* 3) AKTive Portal Task Force and Computer Science
* 4) Forthcoming Events

* 4.1) Mid-Term Review
* 5) ACB

¢ 5.1) Grand Challenges

* 6) E-Science Projects

| - PR as I

I' Compendium - AKT g

File Edit View Format Window Tools Favorites Workspaces Help

CICIREIAET W IRE T W

T ENERIEEInEOE

{+.| [Map]: 3. AKTive Portal Task Force

Pal‘tiCipantS: FabiO. EnI’iCO, Niqel, Susan. AUStin, Some tech problems with an early Can Sheffield sort out their firewall
Dave, Derek meeting... problems?
\ we are hearing Fa
i Ernesto may be able to get involved in speakerphone €
H U \ «— mapping it to a different ontology
Agenda H .
i How do the sites see progress on this? - +—— " Abdn: Alan unable to get involved so far
g:::]l::rs A genda H looking for integrated suite of services by — !
Austin I i . E Sept ! ConceptTool the 2nd contribution
Dave t 1 Compendm Ed: a minimal inteface almost working to
Derek e querythe triplestore
Euce ~——————ommm Speakers o
Fabio I I I A t . @ ¢ ¥
Higel I ST What is your view on services/dialogue +——— An agent-oriented demotosetupa  «———~Anyone interested to collaborate with us
Simon I D strand? wkshop and coordinate, org. time etc is a onthis?
Susan I \ ave — rand? 1\ possiblity
2
Demk ! «—— " Soton collaboration here?

Ennco
Fabio
Nigel
Sumon
Susan

TTOTTTT T

\ Dialogue support for the webh interface?
v ‘

Sheffield? Armadillo and 3store
‘ v
John leading this: Magpie and IRS *———Unclear on scenario for collaobrating
integration. with Soton - yet to be fianlised
. X,
2 Scenario to be decided at Soton this PM to be circulated by Soton tomorrow
|?
ou? \
Nick's OWL version of the RefOnto will be

checked

(No Detail)
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AKTive PSI (2005)

UNIVERSITY OF

Southampton

School of Electronics
and Computer Science

» Use advanced knowledge management technology to
improve the delivery of policy and public services across

Government

 Build up a detailed picture of life in two London Boroughs,
using as broad a collection of Public Sector Information as

possible

g2 Office of

Cumraeg o0

national STATISTICS

PUBLIC SECTOR INFORMATION
Land Registry &%, E
R - o o

LONDON

"
2?% The London Gazette

Camden QH Department

of Health

CabinetOffice

i\



Visualisations and Mashups Southampton

School of Electronics
and Computer Science

) AKTive PSI - Mozilla Firefox

File Edt View Go Bookmarks Tooks Help

¢ > 800 O [ s o

[ LI akTive PSI |
~

/AK1Tive PSI

Companies House Web Scraper

Company Name:
Abington Autos

[ Get Company Information ]

Suggested Searches:

Abington Autos

Risk Category
B

Camden Food Premises =
I hitp:/www.camden.gov.uk/foodP 3310 RO

PointX Points of Interest g
co.uk/PolOntols 5453632

Abington Autocentre

Company Information

) AKTive PSI on Google Maps - Mozilla Firefox

The closest company that matched your search w B Edt Yew Go Beokmarks Took Help

@ D B0 B @ [0 wwiihesmmmirrrtion

ABINGTON AUTO'S  [[(MENGEISINBISRINISIOl = . T .
LIMITED WEST MIDLANDS |28 | L1 AxTive pst [} 1PS¥ browser <% Loading... | "% Loading... | L1 akTive PS
el A<ITiVePSI

T Disolved 29/12/20
01/11/1999

United Kingdom
Private Limited Corf

Nature of Business
(SIC(03)) 5010 - Sale of motof
Accounting Reference 31/03
Date R
LastAccot_Jrr:Jts Made Up 31/03/2001 (TOTA

31/01/2003
01/11/2001
29/11/2002
01/11/2001

Insolvencv Historv

Land Registry Camden Sample Set

Show Markers

land and buildings on the south side of Platt Street at the Junction with Gol

Title Number: NGL 185462
Owned by: CLARK KENT 1 Smith Street, London, E14 SNZ
Tenure: Absolute Freehold
Other Register Data
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Integrated Public Southampton

School of Electronics

S e Ct or VO Cab 111 aI'y and Computer Science

« Taxonomy for classifying public sector information
resources

» Developed with the backing of the ODPM and the Cabinet
Office e-Government Unit

 Available in a variety of formats, but RDF/XML is the
definitive format

e Uses Dublin Core and SKOS

http://www.esd.org.uk/standards/ipsv/



IPSV Top Level Headings Southampton

School of Electronics
and Computer Science

 Business and industry  Information and
« Economics and finance communication
» Education and skills e International affairs and
* Employment, jobs and defence
careers * Leisure and culture
« Environment e Life in the community
« Government, politics and * People and organisations
public administration * Public order, justice and
» Health, well-being and rights
care - Science, technology and
* Housing Innovation

 Transport and
infrastructure



data.gov.uk (2010) Southampton

School of Electronics
and Computer Science

* In 2009, Tim Berners-Lee and =~ ®HMGovernment data.gov.uk
Nigel Shadbolt appointed as T EE XXX ¢
advisors to HMG on opening up
public data

- data.gov.uk website went public
on 21 Jan 2010

« 2890 datasets from central
and local government

« Uses SW technologies to
represent data







Multi-Disciplinary Assessment Southampton

School of Electronics
and Computer Science

Heterogeneous content
Clinical examination
Imaging

« X-ray, ultrasound, MRI
Microscopy

« Histopathology
Treatment

 Protocol Records | _

e Re-assessment
Medical Records

e« Case sets e e —

e Individual patient records
Published background

« Epidemiology

e Medical Abstracts

e NEW ENGLAND
JOURNALMEDICINE

Your medical recf 5, a BRCAT or BRGA2 mutation have a high




MIAKT Framework (2005) Southampton

School of Electronics
1 Computer Science
Client Machine JREE Application Server
P
User
Database
Session and Task Task
State Marshall Registry Descriptions

Task
Implementations

SOAP IRS Globus

Services on the Internet

Document Database

Generation

I?,ation l \

http://www.aktors.org/miakt/



MIAKT Services

« Image Analysis Services

« XRay Mammogram Analyser
(Oxford)

« MRI Mammogram Analyser/
Classifier (KCL)

 Classification Services

« Abnormality Naive Bayes
Classifier (Soton)

« MRI Lesion Classifier (KCL)

e Patient Data Retrieval Services
(OU)

UNIVERSITY OF

Southampton

School of Electronics
and Computer Science

« Image Registration (KCL)

 GRID service invoked via
web-service

 Natural Language Report
Generation (Sheffield)

» Generate a patient report
from RDF description

« UMLS Lookup (Sheffield)
« Patient Records (Soton)

« RDF triplestore



e-Sciencei
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UNIVERSITY OF

e-Science Southampton

School of Electronics
and Computer Science

 e-Science characterised as:
« Large-scale science
 Distributed global collaborations
* Very large data collections
» Very large scale computing resources

 Data integration will be a major issue
« Capture, publish, reuse data
» Agreed vocabularies for data exchange



Gene Ontology Consortium Southampton

School of Electronics
and Computer Science
 Controlled vocabularies for the e Multi-view ontology
consistent description of gene e Molecular function
products - Biological process

 Simplified profile of RDF/XML e Cellular component

( cellular_component | ( biological_process | [ molecular_function |

pigmentation (regulation of biological process |

.
.

..
........ n"““~
. e b
-------- '
- '
-~ i
' '
' '
' '
' '

pigment metabolic process pigmentation during negative regulation of positive regulation of biological
during pigmentation development biological process process

h

| pigment metabolic process ]

............
memmmmeet T
.-

regulation of pigmentation

during developmental during development

eye pigment precursor ]
pigmentation

transport

.

f

negative regulation of
pigmentation during pigmentation during
development development

_a— e R p—

negative regulation of cuticle negative regulation of eye positive regulation of cuticle positive regulation of eye
pigmentation pigmentation pigmentation pigmentation

[ positive regulation of ]

http://www.geneontology.org/



All

A. japonica

A. niger

A. platyrhynchos

All
FlyBase
SGD
MGI

All Curator Approved m
IC

IMP

IGI

B all : all (166170 ) @

Graphical View
B ® GO:0008150 : biological_process ( 118045 ) &

. ® GO:0000004 : biological process unknown ( 33123 )

® GO:0009987 : cellular process ( 70992 )

® GO:0007275 : development ( 12234 )

® GO:0040007 : growth ( 3010)

B ® GO:0051704 : interaction between organisms ( 1392 ) &

@ GO:0051705 :
@ GO:0042710 :

® GO:0000746
® GO:0000128
® o GO:0008292

behavioral interaction between organisms ( 196 )
biofilm formation ( 17 )

: conjugation ( 204 )

: flocculation ( 10)

: genetic transfer ( 70 )
B o GO:0044419 :

interspecies interaction between organisms ( 820 ) &

. ® GO:0044402 : competition with another organism ( 0)
B @ GO:0044403 : symbiosis, encompassing mutualism through parasitism ( 818 )
® GO:0051703 : intraspecies interaction between organisms ( 8 )
® GO:0051706 : physiological interaction between organisms ( 135 )
® GO:0007582 : physiological process ( 72983 )
® GO:0043473 : pigmentation ( 86 )

® GO:0050789
® GO:0000003
® GO:0050896

: regulation of biological process ( 13235 )
: reproduction ( 3883 )
: response to stimulus ( 13945)

® GO:0016032 : viral life cycle ( 289 )
® GO:0005575 : cellular_component ( 103652 )
® GO:0003674 : molecular_function ( 114778 )
B @ obsolete_biological_process : obsolete_biological_process ( 0 )
B @ obsolete cellular component : obsolete cellular component ( 0)
B ® obsolete_molecular function : obsolete _molecular function ( 0 )

http://www.godatabase.org/



[Term]
id: CL:0000540
name: neuron

def: "The basic cellular unit of nervous tissue. Each neuron
consists of a body\, an axon\, and dendrites. Their purpose
Is to receive\, conduct\, and transmit impulses in the
nervous system." [MESH:A.08.663]

xref _analog: FBbt:00005106

xref analog: FBbt:00005146

iIs_a: CL:0000393 ! electrically responsive cell

iIs_a: CL:0000404 ! electrically signaling cell
relationship: develops from CL:0000031 ! neuroblast



The Smart Tea Project

http://www.smarttea.org/

UNIVERSITY OF

Southampton

School of Electronics
and Computer Science

« Improving the information
environment for chemists —
both within and beyond the lab

 Supporting chemists in the
preparation, execution, analysis
and dissemination of their work




Data Capture: The Lab Notebook Southampton

School of Electronics
and Computer Science
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Weigh-Station #1

11-Feb-2004 16:04:40

dj djbj3403

Experiment Details

Name

Br110CB

Fluorinated biphenyl 0.9000 g 0.9031 g

Planned Actual

1.5900 g 1.5918 g

Potassium Carbonate 2.0700 g 2.0719¢g

dj

Bench-Station #1

11-Feb-2004 16:05:38

djbj3403

Experiment Details

Stage | Instr | Done |
3 Heat at reflux for 1.6 hours v J
4 Cool and add Br110CB "
3 Heat at reflux until completion " -

Quit

9

o s

Weigh

Rallo

Golle

\ \
t-(» O A
t

|

All tasks completed.

Liquid-Measure Bench Store

Enter

All measurements completed.

djbj3 Merck2 Potassium Carbonate Butanone

Liquid-Measure




Ingredient List Dissolve 4- Add K2CO3  Heat at reflux

Fluorinated biphenyl  0.9g ﬂgurmate'd powder for 1.5 hours
Br110CB 159¢g biphenyl in
Potassium Carbonate 2.07 g butanone

Butanone 40 ml

AddOo oo oo

Add Reflux

@U\'&M\o—vxc AJL’)eJ\ NTRS
S'\\l'cu efluman o

raorsy N = Y0 Y

}\Nﬂ(

Lsed lw\ exdmn slluend

0.9031 grammes

Weigh

A4 SV

‘\ﬁ) SO A lumn and
3 flask.
wash out

text

Started refl
change hea
for 45mir




Publish and Reuse

UNIVERSITY OF
Southampton
School of Electronics
and Computer Science

University.
wofsSouthampton  Cr'yStal Stru 11V
3 Vi
kS J " “ S ] Data collection parameters 01esp301_data/01esp301.CIF 17k
5- Cyano- 2- methyl- 4- phenyl- 1- (5.6.7- tris(acetoxy)- 2,10- dioxa- Chemical formula 8%? 232 N2 01esp301_data/01esp301.cm 11k
' 3,9- dioxa- undeca- 4- yl)- 2- aza- 7- thiabicyclo[2.2.1]heptane- 3- — 01esp301_data/01esp301_inchi.cml 1k
Crystallisation Solvent Validation
one Crystal morphology v
_ Crystal system Orthorhombic 01esp301_data/01esp301_cifhtml 15k
| M: J. Arevalo, M. Avalos, R. Bamano, P. Refinement
= Cintas, M. B. Hursthouse, J. L. Jimenez, Space group symbol  P2(1)2(1)2(1)
M.E. Light and J. C. Palacios. Celllength a to0e77() ~ 01eePeVidatallesp3bires 10k
_ _ Celllength b 11.9703(8) 01esp301_data/01esp301_xl Ist 48k
University of Southampton Celllength ¢ 22 4663(18) Solution
01esp301_data/01esp301. PRP Bk
Cell angle beta 90.00 01esp301_data/01esp301_xs Ist 47k
INChl Code: C28H32N20115,1H3- Cell angle gamma 90.00 Processing
15(31)37-14H2- 23H(38- Data collection 120(2) 01esp301_data/01esp301.HKL 468k
16(2H3)32)24H(39- 17(3H3)33)25H(40- 01esp301_datai01esp301 HTM Bk
18(4H3)34)26H({41- 19(5H3)35)27- 13H2- ~ Other Fil
22H(7- 29)28(42- er mres o
27 ,21(36)30(27)6H3)20- 11H- 9H- 8H-
10H- 12H- 20 {google for ichi) ok
Compound Class: Organic
Keywords: Controlled Keywords
UNSPECIFIED .
Creation Date: 26 September 2001 Availa
Y Deposited By: Susanne L. Huth
Deposited On: 03 August 2004 Final Re

http://ecrystals.chem.soton.ac.uk
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Exchange Vocabularies Southampton

School of Electronics
and Computer Science

 BioPax Ontology (biological pathways)

« Metabolic and signalling pathways, molecular interactions
* Gene Ontology (genes and gene products)
* Molecular function, cellular component, biological process

» NCI Cancer Ontology

« Diseases, drugs, anatomy, genes

(and many others from other disciplines)



Advanced Visualisations Southampton

School of Electronics
and Computer Science

Current term acetyisalicylic acid

Search for term |aspirin | ﬂ]

l Navigate Thesaurus... |

I
JJJJJ

Co-occurring Terms (mortaliy(8/37) practice guideline (4/12)

[ All relevant documents 500 ]
analytical, diagnostic and therapeu... 358 [_|
[ anatomical concepts 200 ]

[ biological phenomena and functions 221 [_|
[& viomedical disciplines, science and art 26 []
[ chemical, physical and mathematical phe... 85 [

chemicals and drugs 443 []
geographic names 47 [ J ‘warfarin (3725) )
groups by age and sex 40 [] f ‘ .?J
B [d healthcare 63 [I|# | - )
physician 12 [] J
practice guideline 12 [v| -
hospital 7 [
anesthesist 6 [
emergency ward 5 ) |:
[ ambulance 4[] ‘v AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
dentist 4[] § Document List
general practice 4[] Documents 1 to 10out of 23 previous next i
long term care 4[] ‘| Contents of "blood clot lysis":
medicare 4 ] |
coroner 3 [ 1. Antitluonbotic Therapy for Acute Myocarcial Infarction.
general practitioner 2 [ | O'Donnell, C.J.; Ricker, P.M.; Hebert, P R.; Henmekens, C.H. (1995). Full-length article. Jownal of the American
health maintenance organization 2 []| || College of Cardiology 25 (7), pp. 235-295.
hospital management 2 ] E [ http:Minkinghub elsevier.convpii173510979500105D ]
|_Collapseall | | Clearal | | 2. Can the MADIT Results Be Applied to Myocardial Infarction Patients at Hospital Discharge?. E

Ready



