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Schneiderman’s Mantra

Overview first, 
zoom and filter, 

details on demand



Data scalability

There is always more data



Solution 1: pixel space

Keep squishing those 
representations



Solution 1: pixel space



SeeSoft



Text document overview



Text document overview



Solution 1: pixel space
Get bigger screens!



Solution 2: data space / attribute space

Reduce # of attributes

Reduce # of items

Reduce range of items



Elimination

eliminate items

eliminate attributes



Aggregation

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

35 40 45 50 55 60 65 70 75 80 85 90 95 100
Grade

C
ou

nt

CS101 Midterm Grades Histogram



Aggregation



Aggregation

What to group by? 
categorical data or shared data values 
spatial position 
algorithmic (i.e., clustering based on attributes) 
user defined 

How to group? 
math function on attributes (e.g., min, max, mean, mode, sum, count, 
etc...) 
semantics or shared abstraction



Pixel-level binning



Pixel-level binning
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Danny Holten & Jarke J. van Wijk / Force-Directed Edge Bundling for Graph Visualization

Figure 7: US airlines graph (235 nodes, 2101 edges) (a) not bundled and bundled using (b) FDEB with inverse-linear model,
(c) GBEB, and (d) FDEB with inverse-quadratic model.

Figure 8: US migration graph (1715 nodes, 9780 edges) (a) not bundled and bundled using (b) FDEB with inverse-linear
model, (c) GBEB, and (d) FDEB with inverse-quadratic model. The same migration flow is highlighted in each graph.

Figure 9: A low amount of straightening provides an indication of the number of edges comprising a bundle by widening the
bundle. (a) s = 0, (b) s = 10, and (c) s = 40. If s is 0, color more clearly indicates the number of edges comprising a bundle.

we generated use the rendering technique described in Sec-
tion 4.1. To facilitate the comparison of migration flow in
Figure 8, we use a similar rendering technique as the one
that Cui et al. [CZQ⇤08] used to generate Figure 8c.

The airlines graph is comprised of 235 nodes and 2101
edges. It took 19 seconds to calculate the bundled airlines
graphs (Figures 7b and 7d) using the calculation scheme pre-

sented in Section 3.3. The migration graph is comprised of
1715 nodes and 9780 edges. It took 80 seconds to calculate
the bundled migration graphs (Figures 8b and 8d) using the
same calculation scheme. All measurements were performed
on an Intel Core 2 Duo 2.66GHz PC running Windows XP
with 2GB of RAM and a GeForce 8800GT graphics card.
Our prototype was implemented in Borland Delphi 7.

c� 2009 The Author(s)
Journal compilation c� 2009 The Eurographics Association and Blackwell Publishing Ltd.

Holden and van Wijk, “Force Directed Edge Bundling for Graph Visualization”, 2009
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Visualization

http://bl.ocks.org/mbostock/1044242

http://bl.ocks.org/mbostock/1044242


Clustering

http://statistical-research.com/dirichlet-process-infinite-mixture-models-and-clustering/



Clustering

InSpire, PNNL


