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DATA ABSTRACTION



analysis: what, why, and how

•what is shown?
•why is the user looking at it?
•how is it shown?

• abstract vocabulary avoids domain-specific terms
• what-why-how analysis framework as scaffold to think 

systematically about design space



data abstraction

• the what part of an analysis that 
pertains to the data
• translation of domain-specific 

terms into words that are as 
generic as possible



data types

• Items
• Attributes
• Links
• Positions
• Grids



dataset types
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uniform rectilinear

structured unstructured

grid types



grid choices impact how continuous data is 
interpreted
• two key considerations:

• Sampling – the choice of where attributes are measured
• Interpolation – how to model the attributes in the rest of space
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Sequential      Divergent Cyclic



DERIVED ATTRIBUTES

• derived attribute: computed from originals
• simple change of type
• acquire additional data
• complex transformation
• transformation is abstraction choice



TYPE vs SEMANTIC

• data model: mathematical abstraction (data abstraction)
• set with operations, e.g., floats with * / - +

• conceptual model: mental construction (semantics)
• includes semantics, supports reasoning

• conceptual model motivates data abstraction choices



EXAMPLE

• from data model . . .
• - 32.52, 54.06, -17.35, . . . (floats)

• using conceptual model . . .
• temperature

• to new data abstraction…
• continuous to 2 significant figures (quantitative)
• hot, warm, cold (ordinal)
• above freezing, below freezing (categorical)




