Grid-Based Integration of Biological
Data Using AutoMed
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Problem Definition

* Vast biological data

* Need for interoperability

* Need for processing power
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"YGrid — DQP

e ™WGrid: collection of services/components
allowing high-level integration of
data/applications

* DQP

* OGSA-DAI (Open Grid Services Architecture
Data Access and Integration)

* Why DQP?

* AutoMed — DQP cooperation




e Data\Warehouse
Resources

CATH

Gene3D
GO
KEGG

* |ntegration using
AutoMed
heterogeneous data
Integration system




AutoMed Toolkit

* Heterogeneous data integration system -
developed by Birkbeck College/Imperial
College

 Why AutoMed?
* Powerful modelling capabilities
* Handles various data models — easily extensible
* Virtual/materialised/ hybrid integration
e Schema evolution




GAV & LAV Approaches

 Global-As-View
(GAV) approach:
describe GS constructs
with view definitions
over LS constructs

Local-As-View (LAV)
approach: describe LS
constructs with view
definitions over GS
constructs




GAV Example

. monitors(sno.idy

staff(sno,sname,dept#

S, ug(id,name,left#,degree,sno)

tutor(sno,sname)

Sz phd(id,name,left#,title)
supervises(sno,id)

supervisor(sno,sname,dept)

student(id,name, | eft,degree) =

[{X,y,z,w} |a<yzw A ug U
&, , , , A phd U
&.y,zw, i phd U
w = ‘phd’]

monitors(sno,id) =

[{xy} [&,___yd ug U

&, , , , i phd U
a,yfl supervises]

staff(sno,sname,dept) =

[{x.y.Z} |&.y,z,w, il tutor U

&, , Al supervisor U
&.y,zil supervisor]




Both-As-View (BAV)

e Schema
transformation
approach

* For each parr
(LS,GS):
Incrementally modify

LS/GS to match
GSLS




BAV Example

* Transformation pathway consists of primitive
transformations

* Transformations are automatically reversible




BioMap Integration

e Relational/ XML sources -
relational global schema
* Wrapping of sources

e Trandation of source and global
schemas into the XML schema
type used within AutoMed
Domain expert provides mappings
between sources & global schema
Automatic schema
transformation/integration
algorithm

e DILS05
www.doc.ic.ac.uk/automed



http://www.doc.ic.ac.uk/automed

Summary

e |SPIDER aimsto:
* Create an integrated platform of proteomic resources
* Use existing resources — produce new ones
* Create clients for querying, visualisation, etc.

* |SPIDER isusing:
e MYGrid — middieware for in silico experimentsin
biology
* OGSA-DQP — sarvice-based distributed query
Processor
* AutoMed — heterogeneous data integration system




Links

|SPIDER: http://www.Ispider.man.ac.uk/
AutoMed: http://www.doc.ic.ac.uk/automed
BioM ap:
http://www.biochem.ucl.ac.uk/bsm/biomap/
myGrid: http://www.mygrid.org.uk/
OGSA-DALI: http://www.ogsadal.org.uk
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