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Hierarchies, Graphs, and 
Networks (oh my) part one
C. Andrews
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Hierarchies

http://www.telegraph.co.uk/
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http://www.telegraph.co.uk/news/uknews/theroyalfamily/10173347/The-Royal-Family-tree.html
http://www.telegraph.co.uk/news/uknews/theroyalfamily/10173347/The-Royal-Family-tree.html


Hierarchies
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Hierarchies

United States

VermontAlabama Alaska Wyoming......

Addison Bennington Windsor
...

Addison Bridport
...

Middlebury
...

Whiting
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Hierarchies
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Hierarchies
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What are we trying to discover?
It is all about structure and relationships

child

parent

grandparent

ancestors

descendants

sibling

height

depth

dense sparse
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Trees
Node-link graph

root

nodes

link

leaf
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Trees
Node-link graph
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Trees
Node-link graph

10Tuesday, April 15, 14



Trees
Node-link graph Challenges

We need to display both structure and data

Structure consume space

The amount of data grows exponentially with the 
depth
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Conventional tree visualization

http://www.informatik.uni-koeln.de/ls_juenger/research/vbctool/
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http://www.informatik.uni-koeln.de/ls_juenger/research/vbctool/
http://www.informatik.uni-koeln.de/ls_juenger/research/vbctool/


Radial layout

http://bl.ocks.org/mbostock/4339607
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http://bl.ocks.org/mbostock/4339607
http://bl.ocks.org/mbostock/4339607


SpaceTree

Grosjean, et al. “SpaceTree: Supporting Exploration in Large Node Link Tree, Design Evolution and Empirical Evaluation”
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Two views of a tree
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Cone Trees

Robertson et al., “Cone Trees: Animated 3D Visualizations of Hierarchical Information”
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Hyperbolic browser

The tree  is laid out in 
hyperbolic space and 
mapped back to the unit 
circle.

Lamping et al. “A Focus + Context Technique Based on 
Hyperbolic Geometry for Visualizing large Hierarchies”

Can show 10x the number of 
nodes of a standard 2D 
approach (1000 vs. 100)
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3D Hyperbolic Tree

Walrus
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http://www.caida.org/tools/visualization/walrus/
http://www.caida.org/tools/visualization/walrus/


Force-directed radial layout

http://www.autodeskresearch.com/projects/orgorgchart
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http://www.autodeskresearch.com/projects/orgorgchart
http://www.autodeskresearch.com/projects/orgorgchart


Degree-of-Interest (DOI) Trees

Card and Nation, “Degree-of-Interest Trees: A 
Component of an Attention-Reactive User Interface”
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Degree-of-Interest Trees

Card and Nation, “Degree-of-Interest Trees: A 
Component of an Attention-Reactive User Interface”
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Space filling trees

A

B C

D E F

A

B C

FED

Connections Containment
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Icicle Plot

TreeViz
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http://www.randelshofer.ch/treeviz/
http://www.randelshofer.ch/treeviz/


Aside: Sankey Diagram

http://bost.ocks.org/mike/sankey/
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http://bost.ocks.org/mike/sankey/
http://bost.ocks.org/mike/sankey/


Treemaps http://www.cs.umd.edu/hcil/VisuMillion/
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http://www.cs.umd.edu/hcil/VisuMillion/
http://www.cs.umd.edu/hcil/VisuMillion/


Building a treemap

makeTreeMap(node, orientation)
for each child of node
if orientation is vertical
create rectangle with width scaled as proper    
percentage of node
if child has children
makeTreeMap(child, horizontal)

else
create rectangle with height scaled as proper 
percentage of node
if child has children
makeTreeMap(child, vertical)

26Tuesday, April 15, 14



Treemaps

North America
United States ($200)
Canada ($200)

Europe
Germany ($150)
Austria ($100)
Russia ($150)
Sweden ($100)

Asia
S. Korea ($50)
China ($50)

Example: Sales figures ($M)

$1000

borrowed from M. Porath

27Tuesday, April 15, 14



Treemaps

North America ($400)
United States ($200)
Canada ($200)

Europe ($500)
Germany ($150)
Austria ($100)
Russia ($150)
Sweden ($100)

Asia ($100)
S. Korea ($50)
China ($50)

Example: Sales figures ($M)

$400

borrowed from M. Porath

$500

$100

28Tuesday, April 15, 14



Treemaps

North America ($400)
United States ($200)
Canada ($200)

Europe ($500)
Germany ($150)
Austria ($100)
Russia ($150)
Sweden ($100)

Asia ($100)
S. Korea ($50)
China ($50)

Example: Sales figures ($M)

$200

borrowed from M. Porath

$150

$50

$200

$50

$100$150 $100

29Tuesday, April 15, 14



Treemaps

North America ($400)
United States ($200)
Canada ($200)

Europe ($500)
Germany ($150)
Austria ($100)
Russia ($150)
Sweden ($100)

Asia ($100)
S. Korea ($50)
China ($50)

Example: Sales figures ($M)

United States
($200)

borrowed from M. Porath

Germany
($150)

S. Korea
($50)

Canada
($200)

China
($50)

Austria
($100)

Russia
($150)

Sweden
($100)
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Nested treemap

http://www.cs.umd.edu/hcil/treemap-history/
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http://www.cs.umd.edu/hcil/treemap-history/
http://www.cs.umd.edu/hcil/treemap-history/


Cushion treemaps

Sequoia View
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Not a cushion treemap

Grand Perspective

33Tuesday, April 15, 14



The aspect ratio problem...

Sequoia View
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The aspect ratio problem...

Which one is bigger?

Trick Question!

100

900

300

300
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Squarified treemaps

Bruls, et al. “Squarified Treemaps”
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Even more approaches...

18 

Fall 2013 CS 7450 

Compare results 
www.cs.umd.edu/hcil/treemap-history/java_algorithms/LayoutApplet.html 

Compare 
   - slice and dice 
   - squarified 
   - strip 
   - pivot 
techniques by 
   - aspect ratio 
      width to height 
   - structural change  
       metric designed to 
        measure movements  
        of items 
   - readability 
       metric based on changes 
        in direction of eye gaze as  
        items scanned 

35 

Fall 2013 CS 7450 

Slice-and-dice Cluster Squarified 

Strip Pivot-by-size Pivot-by-middle 

36 

borrowed from J. Stasko
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Example: Presidential election 2012

http://www.treemap.com/
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http://www.treemap.com/datasets/uselections/US%20Presidential%20Elections%20-%202012-72dpi.png
http://www.treemap.com/datasets/uselections/US%20Presidential%20Elections%20-%202012-72dpi.png


Example: Movie budgets

http://www.treemap.com/
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http://www.treemap.com/datasets/uselections/US%20Presidential%20Elections%20-%202012-72dpi.png
http://www.treemap.com/datasets/uselections/US%20Presidential%20Elections%20-%202012-72dpi.png


Example: News stories
http://newsmap.jp
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http://newsmap.jp
http://newsmap.jp


Circular partition treemaps

Onak and Sidiropoulos, “Circular Partitions with Applications to Visualization and Embeddings”
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Voronoi treemaps

Color plate 1: Voronoi Treemap visualization of the static structure of the software system ‘JFree’ (top), the outbound calls of classes by
other classes in the software system ‘ArgoUML’ (lower left), and the lines of code of files in the software system ‘JFree’ (lower right).

215

Color plate 1: Voronoi Treemap visualization of the static structure of the software system ‘JFree’ (top), the outbound calls of classes by
other classes in the software system ‘ArgoUML’ (lower left), and the lines of code of files in the software system ‘JFree’ (lower right).
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Color plate 1: Voronoi Treemap visualization of the static structure of the software system ‘JFree’ (top), the outbound calls of classes by
other classes in the software system ‘ArgoUML’ (lower left), and the lines of code of files in the software system ‘JFree’ (lower right).
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Balzer et al. “Voronoi Treemaps for the Visualization of Software Metrics”
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Voronoi Treemaps

Figure 10: Enhanced AW Voronoi Treemap layout of 4075 nodes at
10 hierarchy levels (a brighter color indicates a lower hierarchy level)

become very large. Thus, with regard to computation time, other
Treemap layout algorithms outperform this method by far. This
problem is diminished by using distributed computing environ-
ments. The recursive structure of the Treemap algorithm and the
ability to massively parallelize the computation of the CVTs, enable
an almost perfect linear scalability with the number of processors
used. In the existing prototype implementation of the layout algo-
rithm, a variable number of compute servers is utilized to generate
even large Treemap layouts within a reasonable time—using eight
Intel Xeon CPUs each with 2.4 GHz, the computation of Figure 10
required 7:13 minutes, and that of Figure 11 required 5:48 minutes.
Indeed, this method is not appropriate for real time calculation.

In future work, the properties and abilities of the presented layout
method will be studied extensively. For example, the restriction of
the movement of the generators, and the temporal coherence of the
subareas, will be investigated. That will permit ordered layouts, and
the visualization of time-variant data sets respectively. Also, adap-
tations of the presented method to other layout problems outside
the Treemap domain will be addressed, such as the visualization of
georeferenced statistical data.
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Circular treemaps

http://visualign.wordpress.com/tag/treemap/
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http://visualign.wordpress.com/tag/treemap/
http://visualign.wordpress.com/tag/treemap/


Radial Space-filling

SunBurst

45Tuesday, April 15, 14

http://www.cc.gatech.edu/gvu/ii/sunburst/
http://www.cc.gatech.edu/gvu/ii/sunburst/


Demo: DaisyDisk
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