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15 Views of a Node-Link Graph:
An InfoVis Portfolio

node-link graph
- common abstraction: nodes connected by edges
- trees are special case: hierarchy with no cycles
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information visualization (infovis):
- visual representation of abstract data
computer-based: interactivity possible
- help human perform some task more effectively



Visual Channels

visual attribute of geometric mark
- position, color, size, shape, orientation, ...

separable vs. integral

color color  color size X-size red-green

position motion shape orientation vy-size vyellow-blue
3

[Ware. Information Visualization: Perception for Design. Morgan Kaufmann 1999.]



Outline

Introduction

15 Views

- Traditional Graphs
- Nontraditional Representations

- Focus+Context Trees

Wrapup



1: Edge List

data: semantic network from Hofstadter book

Godel, Escher, Bach

- hodes: topics

- links: discussion of ideas together in book

Turing - Halting problem
Halting problem - Infinity
Infinity — Paradoxes
Paradoxes - Lewis Carroll
nfinity - Lewis Carroll
nfinity - Unpredictably long searches
nfinity - Recursion
nfinity - Zeno

nfinity - Paradoxes
_ewis Carroll - Zeno
_ewis Carroll - Wordplay

BlooP and FlooP - Al

Halting problem - Unpredictably long
searches

BlooP and FlooP - Unpredictably long
searches

BlooP and FlooP - Recursion

Tarski — Truth vs. provability

Tarski - Epimenides

Tarski - Undecidability

Paradoxes - Self-ref

Epimenides - Tarski

Epimenides - Paradoxes

Halting problem - Decision procedures Epimenides - Self-ref

...



Critique
strengths

- easy to create

weaknesses

- requires too much memory and cognition

- does not exploit human perceptual system



Visual External Representation

read off answers from node-link graph drawing
- connections drawn between nodes
- offload cognition to visual system

BlooP and FlooP

l

@ Unpredictably ]ung@




2: Hand-Drawn

data: GEB semantic network

strengths
- high information density
ratio of marks to whitespace
foreground vs. background layer |

- subtleties of spatial layout

weaknesses
- hours or days to create

[Hofstadter. Godel, Escher, Bach: an Eternal Golden Braid. Basic Books 1979]
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3: Dot

data: semantic network

automatically compute
positions for nodes, edges

strengths
- fast: one second to create
- careful routing of curved edges

weaknesses
- low information density
can't read labels

[Gansner, Koutsofois, North and Vo.
A Technique for Drawing Directed Graphs.
|IEEE Trans. Software Engineering, 19(3):2 149-229]



Graph Layout Criteria

minimize
- Crossings, area, bends/curves

good

bad
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Graph Layout Criteria
minimize
- Crossings, area, bends/curves

maximize
- angular resolution, symmetry

good

good

4

bad

bad
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Graph Layout Criteria good

*—
minimize —eo
- Crossings, area, bends/curves
good

maximize
- ahgular resolution, symmetry

A

most criteria individually NP-hard
- cannot just compute optimal answer
- heuristics: try to find something reasonable

bad
bad
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