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Mativation. The need for data integration is widely acknowledged in bioinformatics and
genomics. Datais currently spread across the Internet in a wide variety of formats.
Success in most bioinformatics-related activities, from functional characterization of
genomic sequence to prioritization of drug targets, requires an integrated view of all
relevant data, including the results of back-end analyses such as BLAST. The problems
of integration may be addressed using a wide variety of approaches, and integration
systems abound in both the academic and commercial sectors. While each approach has
strengths and weaknesses, it can be difficult to evaluate which approach suits a particular
need best without fully understanding the data integration landscape.

Audience. I/T oriented bioinformaticians and computationally sophisticated biologists.
The tutorial will assume a basic familiarity with relational database technology, as well as
common biological databases and analysis algorithms. Mackey and Pearson’s morning
tutorial, “Relational Databases for Biologists’, would be a good introduction.

Objectives. We expect that the attendees will come away from the tutoria with the
following:
- Anunderstanding of the variety of integration problems and needsin
bioinformatics and genomics today
An understanding of the variety of integration strategies currently available, and
their strengths and weaknesses
The ability to evaluate existing or new integration approaches according to five
general categories or “axes’
An appreciation of the integration problems that have not yet been solved (open
problems in the integration field)
We will also offer avery brief introduction to the challenges of integrating bioinformatics
and cheminformatics, an increasingly important issue in pharmaceutical research.

Tutorial Outline

Introduction
Audience and Assumptions
Objectives of Tutorial
Motivation of Tutorial
Obstacles to Integration
A Motivating Example
Axes describing the space of solutions
Exampl&e of Integration Solutions
Browsing Solutions
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Data Warehousing Solutions
Federated Database Solutions
More Practice with the Categorization Axes
Advanced Topics
Query Optimization in Federated Systems
0 Featured Example: IBM’s Discovery Link
Semantic Integration
0 Featured Example: U Manchester's TAMBIS/OIL
Strengths and Weaknesses of the Various Approachesto Integration
Issues in Evaluating Strengths and Weaknesses
Strengths and Weaknesses Compared
Open/Tough Problemsin Integration
Query Planning over Web Data Sources: Eckman, Lacroix, Raschid, BIBE 2001
and International Journal of Bioinformatics and Bioengineering 2002
Efficient Integration and Querying of XML Data Sources. XML Wrapper for
Federated DB2 from IBM Research
Data and Schema Transformation: Clio Project from IBM Research
Generalized Annotation: Sophia Project from IBM Research
Data Standardization Efforts
Integratlng Bioinformatics and Cheminfor matics
- Thedrug discovery pipeline
Workflow across the pipeline
Cheminformatics data sources
Dataintegration challenges in chemistry

Sample queries across bioinformatics and cheminformatics data sources
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