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Tree terminology

Depth of a node:

Root:  Number of ancestors

. Height of a tree:
Node without parent (e.g., A) * Maximum depth of any node (e.g., 3)
Internal node: s
Node with at least one child 0 o)
(e.g., A, B, C, F)
External node: e
Node without children
(e'g'! E’ l’ J, K’ G! H’ D) Subtree:

e Tree consisting of a node and its
Also known as leaf node ?
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How to cite this site?

1eck out other surveys!

) treevis.net - A Visual Bibliography of Tree Visualization 2.0 by Hans-Jorg Schuiz

Dimensionality Representation Alignment Fulltext Search Techniques Shown
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http://treevis.net

Rooted Tree

* recursion makes It elegant and fast to
draw trees

* approaches.
* node link
* layered

* \ndentation - 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 breadath and aepth

e Often space Is used to communicate
nierarchical orientation
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analytics ©

animate O

data O

display O

flex O

flare O

physics O

query O

scale O

utit ©

vis O

O Easing

(O FunctionSegquence

interpolate O

O ISchedulable

O Parallel

() Pause

() Scheduler

(O Sequence

(O Transition

(O Transitioner

() TransitionEvent

O Tween

O Arrayinterpolator
O Colorinterpolator
O Datelnterpolator

O Interpolator

(O Matrixinterpolator
(O Numberinterpolator
(O Objectinterpolator
(O Pointinterpolator

O Rectangleinterpolator

() Axes

O Axis

axis O
controls O
data O
events O
legend O

operator O

O AxisGridLine

O AxisLabel

O CartesianAxes

O Visualization

http.//mbostock.github.io/d3/talk/20111018/tree.html
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flare O

animate O

cata O

display O

flex O

physics O

query O

scale O

(O Easing
O FunctionSequence

interpoiate O
O ISchedulable
O Parallel
O Pause
(O Scheduler
(O Sequence
O Transition
(O Transitioner
(O TransitionEvent
O Tween

converters O
O DataField
(O DataSchema
O DataSet
(O DataSource
DataTable
Datautil

DinySprite
§ LineSprite
RectSprite
O TexiSprite

O FlareVis

(O DragForce
O GravityForce
O IForce

(O NBoayForce
O Particle

O Simulation
O Spring

O SpringForce

O AggregateExpression
And

O Arithmetic

O Average

O BinaryExpression
Comparison
CompositeExpression
Count
Dateut
Distinct
Expression
Expressioniterator

OFn

ol

O IsA

O Literal

(O Match

O Maximum

methods O

O Minimum

O Neot

Q Or

O Query

O Range

O StringUtil

O Sum

(O Varable

O Variance

O Xor

IScaleMap
LinearScale
LogScale
OrdinalScale
QuantileScale
QuantitativeScale

() ReotScale

() Scale

() ScaleType

O TimeScale

Arrayinerporanor
Colorinterpolator

(O Datelinterpolator

O Interpolator

(O Matrixinterpolator

(O Numberinterpoiator
(O Objectinterpolator

(O Pointinterpolator

(O Reciangleinterpolator

O Converters

O DelimitedTextConverter
O GraphMLConverter

O IDataConverter

(O JSONConverter

O acd

O and

(O average

O count

O distinct

Odiv

Oea

Omn

Oat

O gte

om

O lsa

Ot

Oe

(O max
min
med
mul
neq
not
or

() orderby

(O range

O select

O stddev

O sub

O sum

(O update
(O variance
O where
QO xor

O.-

https.//bl.ocks.org/mbostock/4339184
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Idiom: radial node-link tree
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» scalabillity

* 1K - 10K nodes
http.//mbostock.github.com/d3/ex/tree.html| 10

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


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

https.//bl.ocks.org/mbostock/4063550
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Layered Diagrams

* recursive subdivision of space

* structure encoded using:
* layering

* adjacency - alignment
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https.//mbostock.github.io/d3/talk/20111018/partition.html
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https.//bl.ocks.org/mbostock/raw/4348373/
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Scale Problem

* tree breadth often grows exponentially
e quickly run out of space!

* solutions
* scrolling or panning
* filtering or zooming

* hyperpolic layout
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Indentation

* place all tems along vertically spaced rows

* Indentation used to show parent/child
relationships

e commonly used as a component In an
interface

* breadth and depth contend for space

* often requires a great deal of scrolling
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* encode structure using spatial enclosure
* often referred to as treemaps

e benefits

* provides single view of entire tree

* easler to spot small / large nodes

* problems

 difficult to accurately read depth

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

17



CS49000-VIZ Intro to Data Visualizatio

® 00 =4 Kairi (1,01.0 GB)

+ -
N\ 2 |
- Zoom In Zoom Out Hide File Kind Statistics
Name ' Si‘ze

» ] Trash 0 Bytes

» ] .gnome2 0 Bytes

» ] Guest 3 Bytes

» || Shared 1 Bytes

" .localized 0 Bytes

W Xcode 4.8 CB

» ] Emulators 4.5 CB

» B Adobe 1.5CB

» B Microsoft Office 1.2 CB

& CarageBand 1.1GCB

» B Adobe lllustrator... 8,59.7 M

» i Utilities 6,33.4 M

L) LibreOffice 6,00.3 M

» B Adobe lllustrator... 5,77.9 M

» | | Adobe 5,40.6 M

% Tableau 4.74.1 M

€ Steam 4656 M

@ Spyder 4,56.7 M

» @ Adobe Bridge CS6 3,46.8 M

» || eclipse 3,31.0M

http://www.derlien.com/ https.//www.win.tue.nl/~vanwijk/ctm.pdf

18



Tree Maps
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Idiom: treemap

* data
¢ tree F
1 quant attrib at leaf nodes _# :
* encoding R -
* area containment marks for hierarchical structure o R e
* rectilinear orientation — I L

* Size encodes quant attrip

« tasks

e Query attribute at leaf nodes

- scalability

e 1M leaf nodes
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Link marks: Connecdtion and Containment

(® Containment () Connection

» marks as links (vs. nodes) - - AN

e common case in network drawing

1D case: connection m
* ex: all node-link diagrams -

* emphasizes topology, path tracing

e networks and trees

e 2D case: containment N =
* ex: all treemap variants <=
 emphasizes attribute values at leaves (size coding) Node-Link Diagram Treemap
* only trees [Elastic Hierarchies: Combining Treemaps and Node-Link

Diagrams. Dong, McGuffin, and Chignell. Proc. lnfol/is

2005, p. 57-64.)
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https://homes.cs.washington.edu/~jheer//files/zoo/ex/hierarchies/treemap.html

https://homes.cs.washington.edu/~jheer//files/zoo/ex/hierarchies/pack.html
|
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TREE OF LIFE
Mmammals

https:/Iwww.flickr.com/photos/arenamontanus/20376 1 4308/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?
® avold wasting space

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

/
\

AVIVIWIWIWAWIWIWA)

N AN AN

— —— —— pr— (— p— —_— — ——
S N — —JL_JL L JL

H

[ Quantifying the Space-Efficiency of 2D Graphical
Representations of Trees. McGuffin and Robert.
lnformation Visualization 9:2 (2010), 775—7‘('Oé;l




