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Data integration definition and aims

Definition ;

Data integration consists in combining multiple sources of information to be viewed as one

Aims :
To Make data easily available for :

ASharing

AAnalysis and indicators computation

AVisualization

Data integration aims to reduce decision-Making step duration
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Biomarkers business chain : from R&D to market dataflow
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Biomarkers business chain : from R&D to market dataflow
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Biomarkers business chain : from R&D to market dataflow
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Biomarkers business chain : from R&D to market dataflow
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Biomarkers business chain : from R&D to market dataflow

( N
-- Clinical Regulatory Biomarkers
) framework Market
evaluation ) Feedbacks
and policy
U R
Public dath ’

Decision-making efficiency
enhancement

/ N

/ N
/

ol L

Indicators update for
decision-making

Evidence data }

J

R&D data Clinical data Feedbacks from commercialized
(CRO, Pharma, Biotech) products enhance Evidence DB and
Internal/private data R&D : « Biomarker Vigilance »
- Y,

ragene

© atragene 2008

search Informatics



Data integration issues

Data volume and sources diversity (more than 1000 sources only in R&D)
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High frequency data update
Data quality (error rates measures, curation workflow)

Data heterogeneity
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Data integration issues

Data heterogeneity :

AMany concepts genes, proteins, di sease
AMany data formats (objects databases, r el
ATerms diversity (eg. gene names synonymy => ATP2B1 = PMCAL),

ASemantic diversity (eg. Population genetics : gene means allele),

ASyntax diversity (eg. Pr, prot, proteins,
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Data integration issues
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Each user is different !

Each one needs common and specifics data in the decision making process.
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How to access and share data to enhance decision-
making efficiency ?
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Integration strategies : data warehouse

Build Model : description of data relations and semantic

All the data are extracted, transformed, loaded in this unique data
model

Data Warehouse main advantages :

Request Interface

- Centralized data storage and maintenance, 1

- Data extraction is simplified. DATA WAREHOUSE
Data Warehouse main drawbacks : - t

- Model complexity Data Model{

- Model weakness

- Available queries limited by designed model (Sql technology) —

Ex : Archimed (h6pital universitaire de Genéeve)

Data Warehouses arendét new, they used t
fields for years
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Example of datawarehouse Integration in a french bank

AOnly several million customers

AA model containing about 100 tables

A10 years old and about 20 major model updates implying ca. 1 to 3 months activity stop each
AQuery limited to simple extraction, or predefined queries

AAnalysis studies candt be done directly throc

ANew analysis projects (commercial efficiency or customer comportemantal study) need at least
ten to fifteen persons for one year

ADatawarehouses are now used for storage purpose

Data Warehouses strategy is restricted to well-known
data with no/few concepts and model evolution
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Integration strategies : databases federation

Sources used as Multiple autonomous remote databases

User queries are rewritten in sub-queries in the language of each

data source by the mediator Request Interface
Federation main advantages : I
- Data sources stay under each team responsibility Request mediation Layer

[ connector 1 I connector 2 j [ connector n

- Data sources stay independent (Remote or locally)

- In theory, a new source = a new connector
- User can import his own data
. . DB1
Federation main drawbacks :

- Queries are still limited by mediator semantic

Ex : SRS, Tropical Biominer, etc.

- Need developers to extend either connectors or mediator

- Queries may be time consuming

tragene
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Exemple of federated databases : SRS©O, BioWidsom Ltd

- Sequence Retrieval System, a web based application dedicated to sequence data integration
- Lot of connectors available for life sciences data sources

- A user-friendly query interface

- Creating new connectors implies good development skills

- User queries are imposed by the mediator which cannot be modified

- Integration of your own data is tricky

- need to handle multiple technologies to extend base capabilities

- Not optimized for large volume queries

DBs Federation is really more adapted than datawarehouse but still too rigid to
face heterogeneous data and user specificity
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