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Requirements

High volume of heterogeneous data
High volume of heterogeneous users

Continual introduction of new data sources and
technologies

Easy to access and understand
Interoperable and non-intrusive integration



Scientific Integration Systems

System

Technology

Generation

SRS (LionBiosciences)

External indexing of flat files

Database

DiscoveryCenter (Netgenics)

CORBA based components

Integration Framework

Alliance (Synomics)

J2EE distributed system

Integration Framework

MetaLayer (Tripos)

XML message passing

Integration Framework

DiscoveryLink (IBM)

Federated database solution

Integration Framework

GKP (Incyte)

EJB based object integration

Integration Framework

LSP (Oracle)

Embedded web services

Stateless Web Services

myGRID (EPSRC)

Ontology driven services

Stateless Web Services

caBIG (NCI)

MDA based architecture

Stateless Web Services

BioMoby (NSF)

Registry and semantic web based

Document Based

CancerGRID (MRC)

Resources using web services

Document Based

caGRID (NCI)

Web service/registry solution

Document Based

Amalga (Microsoft)

Data warehouse for content

Document Based




Integration System Evolution
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Design Rationale

Support ad hoc development

Easy to use and integrate

Rapid development and deployment
Adaptable and maintainable

Supporting a dynamically changing environment
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Integration ‘as i1s’ and ‘step-wise’
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Easy to access and understand
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Support Ad-hoc Analysis

Client Side Script

& .
« Submits inputs Addama

« Coordinate execution
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+ Send outputs

- - - ——— -y,

* Checks status

* Retrieve outputs Services

Stores:
* Inputs

- - ——— -

Generate

\ Outputs

Analysis Script

L




Addama Web Automation Research Informatics Systems Biology
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Status: Completed at: 06/17/2009 09:35:28
Execution time (mn:ss) 0:9

MACS outputs meta posted to JCR path:/addama-rest/s
View Peak Distributions Model PDF

Peak Model R Input

Peak Distributions .BED for Genome Browsers
Peak Distributions .XLS

+ Download JSON

Inputs:

ChIP-Seq File: s_1_eland_multi_200k.txt
Selected File Format: ELANDMULTI

Sample Name: sample-1007 Desc-> yeast-unknown-x2
MACS Optional Parameters: --mfold=16
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Data Visualization
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Adaptable Data Management
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Requirements for Research
Need to be adaptable

Need to allow for flexible deployment
Need to support step wise integration
Need to support non-intrusive integration
Needs to be easy to use and understand

Needs to interoperable, robust, loosely coupled,
standardized and maintainable



Use Suitable Technologies

» Access » SchemaFree:
REST/|JSON » JCR
Google Data Sources » CouchDB

» Enterprise Systems » Programming:
Message Queues » loC/AOP
SOA/ROA » DSL

» Deployment » Web Development
GAE/GBT » Rails
EC2/S3 y GWT

» Performance » Shared Spaces
Hadoop » Apache Cloud

GPUs » WAVE



Conclusions

Research is dynamic and evolving

Innovation is key

Ad hoc, unplanned, rapid development is the norm
Adaptable systems are needed

Need new approaches to information management,
retrieval and visualisation.
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