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Grid systems -
utfordringer innenfor medisin?

Wolfgang Leister
Sjefsforsker, Norsk Regnesentral

IST Programme Informasjonsmote
21. April 2005

= Scientific calculations
o Particle physics, meteorology,
o bioinformatics, astronomy, ...

= Computer animations

» Medicine / Health Care
o Computer Aided Diagnosis (CAD)
o Second Opinion
o Virtuell Endoskopi

» Resources
= Data, Databases
= Programs, Services
= Equipment, Sensors
= Specialists
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» Ofte et organisatorisk problem
= Mangel av ressurser et sted ...
= Ubrukte ressurser et annet sted ...

» Kan forarsake kostnader, kaer, forminsket effektivitet,
forhindre gjennomfgring, etc.

» Eksempler for helsevesenet:
= Hoy ressursbruk for CAD* mens kraftige datamaskiner
samtidig gar pa tomgang
= Medisinsk utstyr ubrukt pa ett sykehus, mens det mangler pa
et annet sykehus
» Underskudd / Overskudd pa medisinsk ekspertise

* | helsevesenet: CAD = Computer Aided Diagnosis
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» Grid (engl |tter

» Internet-Leksikon:

Grid. Ogsa Distributed Computing, distribuerte beregninger. Mange
datamaskiner blir koblet sammen i et nettverk for a tilby prosessorer og
minne. Med dette blir en hgy ytelse oppnadd der komplekse
beregninger blir gjennomfart parallelt med mange CPUer. (ra computerhien.de)

OBS! Definisjonen dekker ikke alle aspekter!
» Grid = Elektrisitetsnettverk

» Metafor / Visjon:
Beregnings-ressurser fra stikkkontakten

» Grid er ingen forkortelse!
= Likevel blir skrivemate GRID ofte brukt.
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» Grid er en infrastruktur som stgtter virtuelle foretak i & dele
hverandres heterogene og fordelte ressurser.

» For brukeren fremstar ressursene i en grid som én stor
ressurs.

» Malet er a lgse avanserte problemstillinger gjennom
samarbeid uten at foretaket mister kontrollen over egne
ressurser.

» Fleksibel, sikker og samordnet ressursdeling mellom

dynamiske grupper av individer, institusjoner og ressurser.
Fra “The Anatomy of the Grid: Enabling Scalable Virtual Organizations”
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Application specific protocols

Coordinated use of multiple resources,
scheduling, work load management, ...

Access to and administration of resources,
accounting, payment, ...

Communication and authentication protocols,
transport and security, ...

Queries on and access to programs, memory,
catalogues, sensors, networks, versions, ...
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|Gjenstand for FoU!

Application Layer

Connectivity Layer

PACSflow, ...

http, DICOM, AMTTiX, ..

Fabric Layer

DCMTK; PACS, US-scanner,
HIS, ...
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» 2.5.4 — Advanced Grid Technologies, Systems and Services

» To advance the current generation of Grids towards the knowledge Grid and
complete virtualisation of Grid resources. To foster uptake and use in business
and society.

» To reduce the complexity of Grid-based systems, empowering individuals and
organisations to create, provide access to and use a variety of services,
anywhere, anytime, in a transparent and cost-effective way, realising the vision
of a knowledge-based and ubiquitous utility.

» Publication date: 17 May 2005

» Closure date: 21 September 2005

» Budget: 62 M€  (70% IP / 30% STREP)
» Instruments: IP, STREP, CA, SSA
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» Objectives:
. Knowledge Grid (Parallel and Distributed Data mining)
= Complete Virtualisation of Grid Resources
» Foster uptake and use in use in business and society
= Access, Use of Grids, anywhere, anytime, ubiquitous ...
» Reduce complexity of Grid-based systems
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» Focus:

1) Grid Foundations

2) Grid-enabled applications and services for
business and society

3) Network-centric Grid operating systems

4) Co-ordination of relevant research activities in
Member and Associated States

IP — multidisciplinary, industry stakeholders, all
levels of value chain

STREP — longer term research issues

For 2) IP —user driven, generic technologies
addressing common requirements across
disciplines
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» Helsegrids er grid-tjenester og middleware som handterer
avanserte problemstillinger i helsevesenet.

» Ressurser i helsegrids er bl.a. databaser, regnekraft,
medisinsk ekspertise og medisinske apparater.
» Helsegrids brukes for bl.a.
» sgmlgs tilgang til databaser
» sgmlgs tilgang til medisinsk ekspertise
= sgmigs tilgang til medisinske apparater
= sgmlgs tilgang til medisinske applikasjoner og simuleringer
= a tilby arbeidsflyt og redundante ressurser (gker sikkerheten)
= a tilby sikker datautveksling
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Sykehus #1 Sykehus #2
Telefon

Alternativ:

- Transportere pasient
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Sykehus #1

Sykehus #2
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Sykehus #1
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Sykehus #1

Sykehus #2

Tekn. ressurser
Prosessorer
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Sykehus #1
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» |dea: Give all hospitals access to virtual endoscopy
resources

= Software
= Computation

.
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Sykehus #1

| stor grad

\/
» Objectives: I noen grag
= Knowledge Grid (Parallel and Distributed Data mining) N
= Complete Virtualisation of Grid Resources
= Foster uptake and use in use in business and society
= Access, Use of Grids, anywhere, anytime, ubiquitous ...

» Reduce complexity of Grid-based systems

) | liten grad

2 2 2 =2

» Focus:
1)Grid Foundations
2)Grid-enabled applications and services for business and\/
society
3)Network-centric Grid operating systems
4)Co-ordination of relevant research activities in Member
and Associated States
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» Deltagere: Norge — EU — storkonsern - andre

» Danne norsk kjernekonsortium
= Konkurrerer ikke mot hverandre

» Hvilke bedrifter deltar (verdikjede)
= Forskningsinstitutter (f.eks. NR, KITH)
= Medisin (sykehus, legekontorer)
= Medisinske tjenester (laboratorier, sykehus)
» Telekom, Infrastruktur drift
» Produsenter av medisinsk utstyr
= Grid middleware og applikasjoner
= andre?
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» FP6 IST Call 5 WP 2005-2006 SO 2.5.4, Brussel

» Program (kI 8:30 - 18:00)
= Grid, Research Focus 1, 2, 3
» FP6 Instruments
= Practical proposal submission process
= Proposers Forum (presentation of proposal ideas)

» 31.may: «Building a European Research Area for
Grids and a competitive market place for Grid
Services» 31 May 2005

» 1-2 June 2005: «European Grid Technology Days | &
2005 - IST Grid Projects Concertation Meeting»
(project participants only)
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