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eScience

= The object of our science is your science when
computers are involved

n “IT meets scientists” (Jim Gray on eScience, 2007)




Fourth Paradigm

Thousand years ago:

= science was empirical; describing natural phenomena

Last few hundred years:

o theoretical branch; using models, generalizations

Last few decades:

= a computational branch; simulating complex
phenomena

Today: data exploration (eScience)

= unify theory, experiment, and simulation

(Jim Gray on eScience, 2007)
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Spatio-temporal Objects

= Multiscale
= Multi-representation

= Multi-focus




Application-centered Integration

many sources
many models
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Application-centered Integration
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Application-centered Integration
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Multi-representation Database

MRDB
single source
homogeneous model
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Multi-representation Database

MRDB
focus single source
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Our Approach

MVDB
single source
homogeneous model
multi-focus







Description as a Graph

Species of frog
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Linked Data
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Connected Graph

var:origin
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Origin in GeoNames

India

var:origin
taxa:V_bengalensis.html > http://www.geonames.org/1269750/
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Graph Databases




Graph-based Integation
b104]

Uniprot KB

NCBI taxo

http://bio4j.com/




From Graphs to Ontologies

= Graph database
o minimum common denominator
o “freedom” of making relations beyond the schema
o nodes/edges — raw data — knowledge implicit

= Ontology

o graph — can be stored in a graph database

o nodes/edges — formal knowledge




Geneontology
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Bridging

Spatio-tempora
objects







Open Modeling

= Share and reuse models
= Confront or connect models
= Reproducibility




Open Modeling &
Workflows
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Implicit Schemas
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From Expression to Knowledge

Schema — Ontology
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Building Patterns
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Data Exploration Prototype
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A Taxonomy Navigator

A JavaScript navigator for the extracted data. Navigate through the select boxes and retrieve more information about species
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IT Agenda

= Data agenda

o Dataspace
o Select data to be stored/shared

o Minimum Information & Minimum Information Model
o Links
o Data curation

= Model agenda

o Open modeling

o Linking models

= Prototype-driven implementation
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