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a discussion of
– compromises
– chances

So what is Visual Analytics?  
OK, OK, ..., not this question, again, ...  

Five selected characteristics (C1–C5)
of Visual Analytics (VA solutions)

Instead: 

Plan

leading to C1: problem size

C2: visualization richness

C3: interaction pace

C4: computational analysis

C5: comprehensiveness
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A recurring statement: there’s sooo much data...
... therefore visual analytics!  

Daniel Keim, 2007: Thomas Ertl, 2009:  
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C1: Large Data – a question mark...  

Christian Chabot (CEO of Tableau), 2008:



C1: Problem Size – some categorization

Small ► moderate ► large ► very large (huge)
no VA needed for (really) small problems
lots of solutions do work for moderately sized cases
// e.g., an Excel sheet of data (hundreds, thousands, ...)

selected solutions address large problems
// tens to hundreds of thousands, etc.

very few focus on (really) huge problems

Important difference between large and huge cases!
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C1: Problem Size – some categorization

Small ► moderate ► large ► very large (huge)
no VA needed for (really) small problems
lots of solutions do work for moderately sized cases
// e.g., an Excel sheet of data (hundreds, thousands, ...)

selected solutions address large problems
// tens to hundreds of thousands, etc.

very few focus on (really) huge problems

Important difference between large and huge cases!
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C2: Visualization

The perceptual and cognitive power of users
should not be left unutilized!  

Matt Ward, 2010: 
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C2: Visualization – more...

Also from Matt Ward’s talk: 
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... like data uncertainty



C2: Visualization Richness

None / primitive ► advanced ► rich
none or at least some primitive vis (bar charts, etc.) 
are the minimum – state-of-the-art, in particular 
outside visualization
advanced: state-of-the-art wrt. visualization, 
in particular selected advanced visualization
rich: an extensive spectrum of available vis. –
there is a choice of various advanced vis. techniques

Rich: often through library-sort of solutions

(prefuse)



After Mapping Comes Interaction

Visualization without interaction 
is like 

EuroVis 2010, Bordeaux, France

a sports car with no engine!

Nice to look at, 
but not good for much!  

C3: Interaction

Making VA a loop, an interactive visual dialog, like
show & brush
...
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Making VA a loop, an interactive visual dialog, like
show & brush
...

A really important question is: 
how fast is one such loop?

Jean-Daniel Fekete, 2012: 
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C3: Interaction

Jean-Daniel Fekete, 2012: 
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C3: Interaction Pace

Separate ► unit task ► immediate ► continuous
separate: offline processing
unit task [Card et al., '91]: ≈10s –
before attention breaks!
immediate: ≈1s –
maintains an interplay, a conversation
continuous: ≈0.1s –
smooth in the eye (perception)

Really important differences on the user side!
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C4: Computational Analysis

VA is about the integration of interactive visual 
analysis means and computational analysis 
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C4: Computational Analysis

VA is about the integration of interactive visual 
analysis means and computational analysis

So then: computational analysis...
from statistics
from data mining
from machine learning
from ...

C4: Computational Analysis

None ► selected ► rich
vis.-and-only-vis. solutions do not offer comp. 
analysis
selected: base-level computations integrated
rich: advanced algorithms, variety of approaches

H
H
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agstuhl S
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inar, 2012 (SOM)

(gen. alg.)

[Fua..., ‘99] [v. Wijk..., ‘99] [Sukharev..., 2009]

[Oeltze..., 2007] [Andrienko..., 2009] [Sun..., 2010]

[v. d. Elzen..., ’11] [Fuchs..., 2009]
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C5: Comprehensiveness

How specialized is the VA solution? 
Does it cover heterogenous aspects?
Is the VA solution open?

Chris Weaver, 
2011: 
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C5: Comprehensiveness

Targeted ► semi-flexible ► open

targeted: one specific problem context, tailored / 
optimized solution

semi-flexible: general wrt. a certain type of problem

open: broad variety of problems, also broad variety of 
problem aspects (can treat heterogeneous problems)



Five Characteristics – summary

C1: problem size
small  ►moderate  ►large  ►very large (huge)

C2: visualization richness
none / primitive  ►advanced  ►rich

C3: interaction pace
separate ►unit task  ►immediate  ►continuous

C4: computational analysis
none  ►selected  ►rich

C5: comprehensiveness
targeted  ►semi-flexible  ►open

C6?
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C6?

► distinguish between large and huge!

► different views for different purposes!

► respect the human time constants!

► huge potential for VA!

► so many VA cases are, in fact, heterogeneous!

approaches to VA: ► from visualization, adding analysis
► from analysis, adding visualization
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