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Which “scale”… 

…are we talking about? 

 

•Spatial 

•Temporal 

•Conceptual 

•? 
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Which “scale”… 

Spatial scales 
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Which “scale”… 

Temporal scales 
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Replication Transcription Translation 

DNA mRNA Proteins Metabolites Organisms 

Genomics Transcriptmics Proteomics Metabolomics 

Central dogma of biology 

Heterogeneous, complex, distributed databases 

Various 

analysis 

Data-intensive knowledge discovery  

and 

systems biology: Conceptual scales 
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Multi-scale HOWTO 
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HOWTO 

• Problems with or without inherent scales 

• Mathematical approaches available 
(continuous, discrete, multidimensional): 

– Wavelets 

– Pyramids and Resolution 

– Graphs 

– …. 

• Computational methods and structures 
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HOWTO 

Information: 

• coding 

• unfolding 

• folding 
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Network dynamics: 

State of the regulatory network at time t: 
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Expression of gene i at time t: 

HOWTO 
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Entropy 
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HOWTO 
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Mappings between second order  

conceptual scales 
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Concluding remarks 
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HOWTO 

• Different “types” of scales 

• Problems with inherent scales 

• Unfolding and folding the scales 

• Mathematical models 

• Computational models and data-structures 

• Software 
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Multi-scale for eScience 

Approaches 

• Multi-scale as a way to cope with complexity 

• Multiple scales for exploratory data analysis, 
browing data, grasping initial understanding,… 

• Data integration: mathematical and data 
models 

• Network matching, searching, comparison, 
motifs 


