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Hierarchies
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Hierarchies
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Hierarchies

Office of the Secretary of Defense

Secretary of Defense

Chart reflects PAS officials and those reporting directly to the Secretary and Deputy Secretary of Defense
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Hierarchies
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What are we trying to discover?

It is all about structure and relationships

descendants 4
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Trees
Node-link graph
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Trees
Node-link graph
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Trees
Node-link graph
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Trees
Node-link graph
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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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Radial layout

http://bl.ocks.org/mbostock/4339607
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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
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Robertson et al., “Cone Trees: Animated 3D Visualizations of Hierarchical Information”
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Hyperbolic browser
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Lamping et al. “A Focus + Context Technique Based on
Hyperbolic Geometry for Visualizing large Hierarchies”
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—r’ Walrus
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http://www.caida.org/tools/visualization/walrus/
http://www.caida.org/tools/visualization/walrus/

Force-directed radial layout
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Degree-of-Interest (DOI) Trees
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Card and Nation, “Degree-of-Interest Trees: A
Component of an Attention-Reactive User Interface”
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Degree-of-Interest Trees
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Card and Nation, “Degree-of-Interest Trees: A
Component of an Attention-Reactive User Interface”
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Space filling trees

Connections
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Containment
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Icicle Plot

middlebury

children: 11

descendants: 18,250

size: 4.5 GB (4,830,131,705 bytes)

last modified: Mar 10, 2014 11:56:32 AM
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TreeViz
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http://www.randelshofer.ch/treeviz/
http://www.randelshofer.ch/treeviz/

Aside: Sankey Diagram
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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
1f orientation 1s vertical
create rectangle with width scaled as proper
percentage of node
(g o alsEE i EaRER
makeTreeMap(child, horizontal)
else
create rectangle with height scaled as proper
percentage of node
1f child has children
makeTreeMap(child, vertical)

Tuesday, April 15, 14
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Treemaps
Example: Sales figures ($M)

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

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

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

Tuesday, April 15, 14

$1000

borrowed from M. Porath
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Treemaps
Example: Sales figures ($M)

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)
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$400

$500

$100

borrowed from M. Porath
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Treemaps
Example: Sales figures ($M)

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)
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$200 $200
$150 $150 $100 | $100
$50 $50

borrowed from M. Porath
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Treemaps
Example: Sales figures ($M)

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)
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United States
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Canada
($200)

Austria Sweden
($100) ($100)

borrowed from M. Porath
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Nested treemap
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Cushion treemaps
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Not a cushion treemap
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The aspect ratio problem...
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The aspect ratio problem...

Which one is bigger?

Trick Question!

Tuesday, April 15, 14
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Squarified treemaps
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Even more approaches...
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Example: Presidential election 2012

J & (=) TreeMap - US Presidential Elections - 2012 |
File Edit Options Window Help
g 2% Configuration &) | |2 TreeMap £
- : > <
g Layout: ‘Squarified -
& California Pennsylvania Ohio 1llinois Michigan \/
§ | Group by: (@) m) State v San Dieg Oa
=
’ AAAAAAAA/ :
e Stz
e [ Bt —
i Size: @ 91 Total votes - Mo Ml
d
? Color: @ @i 9% votes for Obama - il
9 North Carolina Gegia Virginia New Jer:
‘ m' . - L -
ight: ANAAAAN/ - " :
g ©{ Florida Fo
i) |Labels: @ [ w8 state R I
U [~ &) State code DuvaVolu
¥/ B) County/state name 4 Wisconsin Indiana  Tennessee nd  Colorado
[ (3 % of precincts reporting v Bre T | JefferAr
: o
Tooltip: @ [/ @& State A m -
|/ @& State code
| B8] County/state name Texas Massachusetts Abt?ama South Carolina Cl Connecticut
[ 0#) % of precincts reporting v | Harris Bexar H - 9 ‘,
man B 4
R‘M‘M:@ Cushion - oo Mississ Nevada o Mexic
las For
Minnesota _Louisiana
Dake East
Acizona Kansas m [
New York ( o rtarw
Washington e
3.448 93.355 D P Lo
e EE -
S ¥ 1 L in
Items are grouped by State. Their size is proportional to - j;{’ . :{’ﬁ:‘.
Total votes, and they are colored by % votes for Obama. 5 ¥ A
2 Variables I TreeMap | [% TreePlot | | TreeTable
Ready Of 4588 items, all are visible, and 0 is selected macro f§  445M of 1820M
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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

J & (=] TreeMap - The Numbers Movie Budgets .
File Edit Options Window Help
g {2} Configuration & | | B TreeMap &)
- . e | |2 <
g Layout: @gSquariﬂed v
& : v
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Items are grouped by Distributor. Their size is proportional to 1"-};;3 231 '
Budget, and they are colored by US Gross. : A
2 Variables - . TreeMap | [ TreePlot | | | TreeTable
Ready Of 3511 items, all are visible, and 0 is selected macro
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http://www.treemap.com/datasets/uselections/US%20Presidential%20Elections%20-%202012-72dpi.png
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Example: News stories

Liverpool Edges Manchester

City and Edges Toward
Premier League Title

Jordan Spieth joins Bubba
Watson on top at Masters

Ukraine Launches
Anti-Terrorist
Operation In
Slovyansk

Plane Searchers Expand

Visual Hunt as Black
Boxes Remain Silent

2 newsmap
Sun April 13, 2014 15:57:35
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+ SELECT ALL

hatum)

» WORLD

Spieth, 20, joins

Watson atop Masters

leaderboard

" HATRRAL | . BUSINESS . TECHHOLOGY. | . SPORIS

~ ENTERTAINMENT .- HEALTH

http://newsmap.jp

NASCAR:
Harvick wins
Sprint Cup race
at Darlington in
overtime

LESS THAY 10 MIH. AGO

MORE THRH 10 MM, AGD

MORE THAH 1 HOUR AGO
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Circular partition treemaps

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

arg/argoum/. |/

Balzer et al. “Voronoi Treemaps for the Visualization of Software Metrics”
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Voronoi Treemaps

Balzer and Deussen, “Voronoi Treemaps”
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Circular treemaps

Tuesday, April 15, 14

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 directory visualizer

s/gvutop.html

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