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Network visualization is highly useful, but hard!

There are many ways to make it easier
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Networks



Edge List

Vertex1 Vertex2
Alice Bob
Alice Cathy
Cathy Alice

Cathy

Adjacency Matrix

Alice Bob | Cathy
Alice 0 1 1
Bob 0 0) 0)
Cathy 1 0) 0)
Bob







Who Uses Network Analysis
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What we have doneOpen Tools
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> Webshop 2011: NSF, Google, Intel
> Webshop 2012: NSF, GRAND, Yahoo!, Google

° Other Workshops: ICWSM12, NetSci, HyperText12
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What we have doneOpen Scholarship
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Viewpoint

Realizing the Value of Social
Media Requires Innovative

Ben Shneiderman, Jennifer Preece, and Peter Pirolli

Computing Research

How social media are expanding traditional research and

P

OCIAL MEDIA TECHNOLOGIES
such as Facebook, Twitter,
blogs, wikis, Flickr, and
YouTube have garmered
more than a billion users.

These platforms enable more than

friendly chatter and individual ex-

pression; they facilitate remarkably
diverse and broad participation while
accelerating the formation of effec-
tive collaborations,

Promisi ;

J: topics for comp and informati

There are deep
challenges in
understanding
the benefits

of social media
and ameliorating
their dangers.

Figure 1. (a) Harel-Koren (HK) fast multi-scale layout of a clustered network of Twitter users, using cobor to differentiate among the vertices in different

clusters. The layout produces a visualization with overlapping cluster positions. (b) Group-in-a-Box (GIB) layout of the same Twitter network: clusters ane

distributed in a treemap structure that partitions the drawing canvas based on the size of the clusters and the properties of the rendered layout. Inside each
box. clusters are rendered with the HK layout.

Social media present dangers too.
These include the potential for more
polarized discussions s users selec-
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Forthcoming,
http://nodexl.codeplex.com Sept 2010




We still have a
problem...



Node-Link Visualization isHard
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So what can we do?



Hachul& Junger2006



Hachul& Junger2006



Alternate visualizations...
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Plan of attack

Readabllity metrics

wGlobal/local
w Taxonomy/layout aids

¥

Motif
simplifications

Meta-layouts

o

i

Evaluations

» wReadability metrics
wUser studies

/
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Why measure readability?

applications |

— resource
advertisement ‘
resource bartering/

location ading ’."
seCcure
NICE exchange

trust inference

Lee et al., 2003



Measuring Rg

Simple rules or heuristics
Davidson &Harel 1996

User performance
Huang et al., 2007

Global readability metrics
Purchase, 2002

BASIC RULES
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Global Readability Metrics

AHow understandable is the network drawing?
AExample: Journal may suggest

A 0% node occlusion

A<2% edge tunneling

A<5% edge crossing



More Metrics!

AGlobal

Ab2RS 20SNI LI RNIgAy3I &
ALocal for Nodes, Edges, & Groups
ATaskby-metric taxonomy

Dunne & Shneiderman, 2009, HCIL TI



E.g., Node Overlap

Global readability metric n
[0,1] where: a = area (U bounds(m))
j=1
0 = Complete overlap n
1 = No overlap amax = Z area(bounds(n;))
j=1
N, = @€ max node area
amax
Node readability metric n
Ratio of node area that aj = area <U bounds(n;) N” bOu”dS(”k)>
k=1
overlaps other nodes w1 a;

" area(bounds(n;))



Our metrics

New Local
Node overlap Edge crossing
Edgetunnel Angularresolution

Drawingspace used = Edgecrossing angle
Groupoverlap

EXIsting
metrics



Assisted Manipulation

AReaitime ranking &
coloring by metrics

ASnapto-maxima

14 edge tunnels 0 edge tunnels

Images: Cody Dunn



Multi -Criteria Optimization

AUserdefined energy function
Alnteractiveview of taskby-metric taxonomy

ASimulated annealing
AMetropolis et al., 1953; Kirkpatrick et al., 1983

ASearches layout space
AHill climbing

AOQELISY &aArdsSX



Takeaway

ARaise awareness

ALocalizeddentification of where improvement is
needed

AOptimizationrecommendations fotasks

Alnteractive semiautomatic, and fullyautomatic
optimization
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Observations

1: There are repeating patterns in
networks (motifs)

2. Motifs often dominate the
visualization

3. Motifs members can be
functionally equivalent



