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Moores Law and Powers of 10
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Faster and Smaller

Devices are getting smaller and
faster all the time

Moore’s Law has held for 40
years

This leads to orders of
magnitude

< Increase in power

< Increase in memory

< Decrease in size

< Decrease in cost

Constant migration and
obsolescence

< Our processors will have very
limited shelf life

< Our storage does too
< Our physics does too




Alters our Perspectives

In May 1997 Deep Blue beat world
chess champion Kasparov

It won the six-game rematch 3.5-
2.5

The system derives its playing
strength mainly out of brute force
computing power

It is a massively parallel, 32-node,
RS/6000, SP-based computer
system enhanced with 256 special
purpose VLSI chess processors

Evaluating 100,000,000 positions
per second.
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The Magic of the Network Effect

On the order of 108 users
Used in every country on Earth

A tiny percentage is “trained” in any

way

On the order of 1010 indexed web

resources (text) in Google etc

Massively distributed and open

A set of protocols and languages
driven by a strong standards
approach
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Exponential Development

2 A new era 1990

< nxoc01.cern.ch — the first web
server

< http://nxoc01.cern.ch/hypertext/W
WW/TheProject.html - the first web

page
=2 |In 1992 — 26 web servers
=2 1993 — 200 web servers

=2 1994 — Mosaic browser — 1000
times more traffic than on the first
web server

= 1998 -329 million pages

- The International
Telecommunications Union
estimated 665 million users 2002
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Making the Web Semantic
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Making the Web Semantic...
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That is machine readable....
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Intemational Word Wide
Web Conference Committes

THE ELEVENTH INTERNATIONAL
WORLD WIDE WEB CONFERENCE

Sheraton Waikiki Hotel

e RN

This is a type of object event and this is
its title

This is the URL of the web page for the
event

1 LOCATION. 5 DAYS. LEARN. INTERACT.
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‘the International World Wide Web Conference Committee [IW3(32) attracts participants from around the world, and
orum for the World Wide Web Consortium (W3C) through the annual W3C track.

This is a type of object photograph and
the photograph is of Tim Berners-Lee

Tlm Berners_ Lee IS an InVIted Speaker at :ing organized by the International World Wide Web Conference Committee [IW3CQ), the University of Hawaii and

the event munications Council (PTC).
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1; Can Annotate Anything

Publications...

Weathered Gasoline PE Soils
TPH Analysis (GRO + DRO)
vs. GC Method 8015

2000 R% = .94  sitelAB Lab
L S
702

743
671

Databases... pa—l

2,180
1,740
1,980

2,050

Metadata on
scientific
structures
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The SW Community: Structured Spaces

" Cancer Risk
LI n kag e Of Cancer risk estimates do not reach zero no
o -+ mattet how low the level of exposugeto o
heterogeneous — i chmaim e
—— carcers expected ity a ietime:
information — Bm 2 g ST
=—18 ! ! et 1 1000
web content e 1)
databases
meta-data
repository Oncogene(MYC):
) . Found_In_Organism(Human). wﬁﬂ'ﬁﬁ“ﬁ:i‘?;ﬂ}f e, :gi)ls
multimedia Gene_Has_Function(Transcriptional_Regulation). vs. GC Method 8015

Gene_Has_Function(Gene_Transcription). B0 - seaar SN L

V| ao ntO | Og | es as In_Chromosomal_Location(8g24). 702

743

. . Gene_Associated_With_Disease(Burkitts_Lymphoma). |
information

mediation crotas I :
structures <classifications> Web data set (XHTML,

<classification type="MYC” subtype="old_arx_id">bcr-2-1-059</classification>

Using Semantic _7cassifications>
Web languages
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1; Ontologies: Building Blocks

A shared

conceptualisation of a
domain

Provides the semantic
backbone for
applications

Lightweight and is
deployed using a W3C
recommended
standard language
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Ontologies offer....

Communication
Normative models
Networks of relationships

Consistent and
unambiguous

Integrate multiple
perspectives

Inter-operability and
Integration: Sharing &
Reuse

Inter-lingua

Specifications

Reliability

Control

Controlled vocabularies

Accurate data collection or
retrieval

Classification

Finding, sharing,
discovering, navigation,
indexing




1; Genetics: Gene Ontology

\ 2 7

One of the earliest examples
of the benefits of ontologies

Integration and
interoperability were big
wins

Specific tool support
Considerable resources

invested and continuing in
maintenance

Translation into DLs

Spawned more generic
biological ontology efforts
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1; Manufacturing: Aerospace

< Considerable work on
ontologies for products and
components

< Used in all stages of the life
cycle, from design to in service
maintenance

= Need for multiple perspectives
e.g

< Whole engine

Heat transfer

Cost model
Manufacturing
Assembling/Maintenance
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1; Ontologies: Observations

In any domain
Usually highly implicit
Poorly documented
Likely to be ambiguous, vague, inconsistent

When modelling
Interaction Problem: tasks influence ontologies
Integration Problem: integrating multiple ontologies
Modularity Problem: how to modularise and what grain size?

Maintenance
Ongoing maintenance overhead
Ontologies evolve and change
Design rationale is important
Upside
They do facilitate interoperability
They do enhance reuse
They are becoming part of the infrastructure




Standards are fundamental

OWL
RDF(S)

Unicode
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Advanced Knowledge Technologies

IRC

TheOpen

University
ﬂa of Southampton UniVErSity
$UN]VERSITY
of ABERDEEN
AKT started Sept 00, 6 years, £8.8 Meg, EPSRC
www.aktors.org
Around 65 investigators and research staff
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Infrastructures and Components

= Built core infrastructures

- Constructed component technologies that cover the knowledge life cycle in a
number of applications

Six challenges define the Life Cycle:

Acquire __.{Ylodel Reuse Retrieve Publish MairtainknoWledge
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onent Technologies: Modelling
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1; Component Technologies: Modelling
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ntegrating Semantic Spaces

< Exploit core infrastructure

>

Integrate component technologies from the knowledge life cycle for an
application

Six challenges define the Life Cycle:
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The CS AKTive Space:

International Semantic Web Challenge Winner

24/7 update of content

Content continually harvested and acquired against community agreed
ontology

Easy access to information gestalts - who, what, where
Hot spots

* Institutions

* Individuals

* Topics

Impact of research

* citation services etc

* funding levels

* Changes and deltas

Dynamic Communities of Practice...
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‘a EPSRC: Knowing what they know

data gatherers ontology knowledge applications
sources and repository
mediators (triplestore)
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Mediate and Aggregate: Ontologies
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Visualising Interaction
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Visualising Interaction: Programmes

Collaboration over time
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ntegrating Semantic Spaces

< Exploit core infrastructure

>

Integrate component technologies from the knowledge life cycle for an
application

Six challenges define the Life Cycle:

Acquire __.{Ylodel Reuse Retrieve Publish MairtainknoWledge
" 1 =;_s_,°=?_,==d=__

i nowen ™ ren s e ; g .. il —————— I~ o i oy .4
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Collaborative Medical Decision Making MIAKT:

Integrating Semantic Spaces

Diverse and heterogeneous content

Clinical examination
Notes
Imaging
X-ray,
Ultrasound
MRI

Microscopy
Histopathology
Treatment T s
Protocol Records ——
Re-assessment B bl M
Medical Records e P
Case sets e
Individual patient records
Published background
Epidemiology
Medical Abstracts

et
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Why This Domain?

The user and patient perspective
= 10% of women develop breast cancer during their lives
3 million screening cases in UK per year: 8~25% cancers are missed by radiologists;
70~80% biopsies turn out to be benign; inter- and intra-radiologist variability is
typically 30%.

AKT perspective
Large amounts of data, information and knowledge
Collaboration among different domain experts but little technical support for the
collaborative elements of the problem and little technical support for the semantics of
the domain

MIAS perspective
Deployment of methods as web and grid services
Need for information management
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Multi-disciplinary Assessment: The Medics

Different domains of expertise overlaid

Breast imaging — X-ray, ultrasound, MRI

Clinical examination

Non-aggressive methods — Fine Needle Aspiration
Histopathology Slides

Microscopy — cells and tissues (also, hormone receptors)
Prognosis, staging and statistical windows into the future



http://www.thebreastclinic.com/BREAST/IMAGES/mmgs/20_800_348.gif
http://www.ecs.soton.ac.uk/~dpd/projects/miakt/gfx/miakt-mri-ss-08-03.jpg

aa MIAKT Services

Image Analysis Services
Oxford’s XRay Mammogram Analyser
KCL MRI Mammogram Analyser/Classifier

Classification Services
Abnormality Naive Bayes Classifier (Soton)
MRI Lesion Classifier (KCL)

Patient Data Retrieval Services (OU)
For example, “Find Patients With Same Age”
Image Registration (KCL)
GRID service invoked via web-service
Natural Language Report Generation (Sheffield)
Generate a patient report from RDF description
UMLS Lookup (Sheffield)
Lookup term definitions in the UMLS

Patient Records also accessed through web-service (Soton)
Web-service enabled AKT 3store
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1; Patient Cases in RDF

<rdf:Description rdf:about="#g1p78_patient'>
<rdf:type rdf:resource="#Patient'/>
<NS2:has_date_of birth>01.01.1923</NS2:has_date_of_birth>
<NS2:involved _in_ta rdf:resource="#ta_soton_000130051992'/>
</rdf:Description>

<rdf:Description rdf:about="#ta_soton_000130051992'>
<rdf:type rdf:resource="#Multi_Disciplinary_Meeting_TA'/>
<NS2:involve_patient rdf:resource="#g1p78_patient'/>
<NS2:consist_of subproc rdf:resource="#oe_00103051992'/>
<NS2:consist_of subproc rdf:resource="#hp_00117051992'/>
<NS2:consist_of subproc rdf:resource="#ma_00127051992'/>
<NS2:has_overall_impression rdf:resource="#assessment_b5_malignant'/>
<NS2:has_overall_diagnosis>invasive carcinoma</NS2:has_overall_diagnosis>
</rdf:Description>

<rdf:Description rdf:about="#oe_00103051992'>
<rdf:type rdf:resource="#Physical_Exam'/>
<NS2:has_date>03.05.1992</NS2:has_date>
<NS2:produce_result rdf:resource="#oereport_glp78_1'/>
<NS2:carried_out_on rdf:resource="#g1p78_patient'/>
</rdf:Description>

<rdf:Description rdf:about="#oereport_glp78_1'>
<NS2:type rdf.resource="#Lateral OE_Report'/>
<NS2:contains_roi rdf:resource="#oe_roi_00103051992'/>
<NS2:has_lateral rdf:resource="#lateral_left'/>
</rdf:Description>
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The MIAKT Framework
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Demonstration
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Research on the Semantic Web
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1; New ways of discovery: e-Science

- A large part of scientific
discovery is now a joint
human machine endeavour S &

= Without considerable
compute power no hope of
progress

< Examples from physics,
astronomy, biology,
chemistry and engineering
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Publisher
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,6-dichlor - Microsoft Internet Explorer r”ETq

File Edit View Favorites Tools Help i
QBak - x] (& ¢h O seach rFavoriles @ B % E - %
& vstals.chem sckon.ac.uk/ 147/ ~ Bco
Congler v| Searchweb - & @ B2302blocked [ Cpticrs % -
[ University . RS,
1; e R Crystal Structure Report Archive e

| Home - About - Browse - Search - Registar - User Area - Help

2,2-(3'-amino-1'-propanoxy)-4,6-oxy(tetraethyleneoxy)-4,6-dichlorocyclotriphosphazatriene
Simen J Celes and Michael B Hursthouse,
University of Southampton
C11H2CLNOgPy

ICh Code: INChi=1.12BetaldC11H28CIZN4 6P 3/cd ' 1 2-24-15-25(13,17-26(16-24)
14 23-26)22-11-8-20-7-5-18-4-5-18-8-10-21-24Mh4" 1-11HZ, 14-17H,.24-26H
ichi)

Compound Class: Incrganic

Keywords: cyclotriphosphazene

Creation Date: 18 October 2004
Deposited By: D Simor
Deposited On: 19 October 2004
Data collection parameters

Available Files

Chemical formula 11 H23 CI2 N4 06 P3 Final Result
Crystallisation Solvent &nbsp Other Solvents &nbsp &nbsp
&nbsp Crystal Size &nbsp0.42 x 0.12 x 0.01 (mm3) 0794.cif 40k
Crystal morphology &nbsp Odsrel eml 28k
Crystal system Orthorhombic 04510794 _checkeif htm 12k
Space group symbal P2{132{1)2(1) Refinement
Cell length a 13.648(3)
Call length b 17.348(3) e[l i T el
Cell length ¢ 33.734(8) 794_xd Ist 108k
Cell angle alpha 90.00 Solution
Cell angle beta 90.00 04sre079 - 13K
Cell angle gamma 80.00 . AT,
8 O4src0794_xs Ist a7k
Data collection temperature 120(2) X
Processing
Refinement results
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Communities of Authors

An example of a small
coauthorship network
depicting collaborations
among scientists at a
private research
institution. Newman, M. E.
J. (2004)

Web services to run over
archives at varying
grainsize

Agent-based
Models
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Hubs and Authorities

Begin with existing

Author ; o Authority
. i Citeseer DocID  Citations 2
measures: document count Name Rating
and citation count. "
ant : f
Apply Kleinberg (1998) Agarwa) 2220l lmit 2 s
‘hubs/authorities’ analysis to
data. ig:; , asarwal9Smit 9 64675
Note that higher citation
count may not mean higher
- - - ARME a0l 13 5.1927
authority rating: quality Agunl, TR Pk
citations are what count.
“ z:; , asarwalSSevaluation 21 2.9159
o
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13 Turning Points and Centrality

Allows us to find turning
points in scientific

L E_ll 14 L E Lk e

development: Kuhn's M
“paradigm shift” :
moment. ":
TTER MS, 1973, ... ,
‘Centrality’ measure to ?‘Eﬂ s e IS
be applied to same -
Citeseer data. @“ - n . = =
"il:ﬂ-l{:d_ m&hﬂﬂmﬂmhhh | _ —
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Bursting onto the scene: New Topics
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1; Detecting Key Moments
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1; Future Challenges

Developing, Deploying, Managing and Reusing
Ontologies

Co reference resolution and referential integrity on
the SW

“Inference” on the web

The annotation bottleneck
Annotating Multimedia Content
Composing Knowledge Services

Trust
Representing provenance
Mechanisms for trust

-
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