
September 28, 2020

CS49000-VIZ - Fall 2020

Introduction to Data Visualization

Trees
Lecture 9

Tmjeft!dsfejut;!U/!Nvo{ofs!)VCD*



CS49000-VIZ Intro to Data Visualization / Fall 2020; Lecture 11: Trees 2

12

cnn.com boingboing.net

apple.com

wired.com

Webpages as Graphs
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Tree terminology
Root: 
Node without parent (e.g., A) 

Internal node: 
Node with at least one child  
(e.g., A, B, C, F) 

External node:
Node without children  
(e.g., E, I, J, K, G, H, D) 

Also known as leaf node 
4

Depth of a node:  

• Number of ancestors 
Height of a tree:  

• Maximum depth of any node (e.g., 3) 

Subtree:  

• Tree consisting of a node and its 
descendants

subtree 

A 

B D C 

G H E F 

I J K 
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http://treevis.net
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Rooted Tree
• recursion makes it elegant and fast to 

draw trees 
• approaches: 
• node link
• layered
• indentation - enclosure 
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Node-Link Diagrams
• nodes are distributed in space, 

connected by straight or curved lines 
• typical approach is to use 2D space to 

break apart breadth and depth 
• often space is used to communicate 

hierarchical orientation 
7
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25http://mbostock.github.io/d3/talk/20111018/tree.htmlhttp://mbostock.github.io/d3/talk/20111018/tree.html
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https://bl.ocks.org/mbostock/4339184
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Idiom: radial node-link tree
• data

• tree 

• encoding
• link connection marks 
• point node marks 
• radial axis orientation 

• angular proximity: siblings 
• distance from center: depth in tree  

• tasks
• understanding topology,  following paths 

• scalability
• 1K - 10K nodes

10
http://mbostock.github.com/d3/ex/tree.html
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27 http://bl.ocks.org/mbostock/4063550https://bl.ocks.org/mbostock/4063550
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Layered Diagrams
• recursive subdivision of space
• structure encoded using: 
• layering
• adjacency - alignment 

12
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29http://mbostock.github.io/d3/talk/20111018/partition.htmlhttps://mbostock.github.io/d3/talk/20111018/partition.html



CS49000-VIZ Intro to Data Visualization / Fall 2020; Lecture 11: Trees 14

30 http://bl.ocks.org/mbostock/raw/4348373/https://bl.ocks.org/mbostock/raw/4348373/
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Scale Problem
• tree breadth often grows exponentially 
• quickly run out of space!
• solutions 

• scrolling or panning
• filtering or zooming
• hyperbolic layout 

15
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Indentation
• place all items along vertically spaced rows 
• indentation used to show parent/child 

relationships 
• commonly used as a component in an 

interface 
• breadth and depth contend for space 
• often requires a great deal of scrolling 

16
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Enclosure Diagram
• encode structure using spatial enclosure 
• often referred to as treemaps 
• benefits 
• provides single view of entire tree

• easier to spot small / large nodes 

• problems 
• difficult to accurately read depth

17
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https://www.win.tue.nl/~vanwijk/ctm.pdfhttp://www.derlien.com/
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Tree Maps

19
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Idiom: treemap
• data

• tree 
• 1 quant attrib at leaf nodes 

• encoding
• area containment marks for hierarchical structure 
• rectilinear orientation 
• size encodes quant attrib 

• tasks
• query attribute at leaf nodes 

• scalability
• 1M leaf nodes

20

http://tulip.labri.fr/Documentation/3_7/userHandbook/html/ch06.html

http://mbostock.github.com/d3/ex/tree.html


CS49000-VIZ Intro to Data Visualization / Fall 2020; Lecture 11: Trees

Link marks: Connection and Containment
• marks as links (vs. nodes)

• common case in network drawing 
• 1D case: connection 

• ex: all node-link diagrams 
• emphasizes topology, path tracing 
• networks and trees 

• 2D case: containment 
• ex: all treemap variants 
• emphasizes attribute values at leaves (size coding) 
• only trees

21

Node–Link Diagram Treemap Elastic Hierarchy 

Node-Link Containment 

\Fmbtujd!Ijfsbsdijft;!Dpncjojoh!Usffnbqt!boe!Opef.Mjol!
Ejbhsbnt/!Epoh-!NdHvggjo-!boe!Dijhofmm/!Qspd/!JogpWjt!

3116-!q/!68.75/^

Marks As Items/nodes

Marks As Links

Points Lines Areas

Containment Connection

Marks As Items/nodes

Marks As Links

Points Lines Areas

Containment Connection
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36 http://hci.stanford.edu/jheer/files/zoo/https://homes.cs.washington.edu/~jheer//files/zoo/ex/hierarchies/pack.htmlhttps://homes.cs.washington.edu/~jheer//files/zoo/ex/hierarchies/treemap.html
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37https://www.flickr.com/photos/arenamontanus/sets/72157594387083580/detail/?page=5

TREE OF LIFE 
mammals

https://www.flickr.com/photos/arenamontanus/2037614308/in/album-72157594387083580/
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Tree drawing idioms comparison
• data shown

– link relationships  
– tree depth 
– sibling order 

• design choices
– connection vs containment link marks 
– rectilinear vs radial layout 
– spatial position channels 

• considerations
– redundant? arbitrary? 
– information density? 

• avoid wasting space

24
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