
CS 7295-01 Special Topics 

on Visualization in Network 

Science

Professor Cody Dunne
https://codydunne.github.io/cs7295-f17/

c.dunne@northeastern.edu

https://codydunne.github.io/cs7295-f17/


Visualization



The Data 
Problem

3





I II III IV

x y x y x y x y

10.00 8.04 10.00 9.14 10.00 7.46 8.00 6.58

8.00 6.95 8.00 8.14 8.00 6.77 8.00 5.76

13.00 7.58 13.00 8.74 13.00 12.74 8.00 7.71

9.00 8.81 9.00 8.77 9.00 7.11 8.00 8.84

11.00 8.33 11.00 9.26 11.00 7.81 8.00 8.47

14.00 9.96 14.00 8.10 14.00 8.84 8.00 7.04

6.00 7.24 6.00 6.13 6.00 6.08 8.00 5.25

4.00 4.26 4.00 3.10 4.00 5.39 19.00 12.50

12.00 10.84 12.00 9.13 12.00 8.15 8.00 5.56

7.00 4.82 7.00 7.26 7.00 6.42 8.00 7.91

5.00 5.68 5.00 4.74 5.00 5.73 8.00 6.89



Measure Value Difference

Mean of x 9 =

Variance of x 11 =

Mean of y 7.50 .00#

Variance of y
4.122 or 
4.127

.000#

Correlation 
between x & y

0.816 .000#

Linear 
regression line

y = 3.00 +
0.500x

.00#, .000#
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https://www.autodeskresearch.com/publications/samestats
http://robertgrantstats.co.uk/drawmydata.html

https://www.autodeskresearch.com/publications/samestats
http://robertgrantstats.co.uk/drawmydata.html


Bandwidth of Our Senses
Tor Nørretranders



No catalogue of techniques can convey a 
willingness to look for what can be seen, whether 
or not anticipated. Yet this is at the heart of 
exploratory data analysis. ... the picture-examining 
eye is the best finder we have of the wholly 
unanticipated.

– Tukey, 1980



Visualization Goals

• Record

• Analyze/explore

• Communicate



Napoleon's March on Moscow
Charles Joseph Minard (1869)



London Cholera Map
John Snow (1854)

John Snow (1854)



http://hint.fm/wind/

http://hint.fm/wind/
http://hint.fm/wind/


Analytical
(Data 

Visualization)

Science

Narrative
(Infographic)

Media

Visualization Space
From Data to Information, and from Information to Knowledge.

v
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http://www.ted.com/talks/hans_rosling_shows_the_best_stats_you_ve_ever_seen

http://www.ted.com/talks/hans_rosling_shows_the_best_stats_you_ve_ever_seen
http://www.ted.com/talks/hans_rosling_shows_the_best_stats_you_ve_ever_seen


Kandel et al., 2012 Heer, 2013 (unpublished)

Discovery Acquisition

Wrangling
Cleaning

Integration

Profiling Visualization

Modeling Modeling

Reporting
Presentation

Dissemination

Data Analysis Process
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Mackinlay, 1986

Quantitative Tasks







Networks



Node 1 Node 2

Alice Bob

Alice Cathy

Cathy Alice

Graph ≈ Network
Node ≈ Vertex ≈ Entity
Edge ≈ Link ≈ Relationship



https://bl.ocks.org/mbostock/4062045

https://bl.ocks.org/mbostock/4062045
https://bl.ocks.org/mbostock/4062045


http://www.yasiv.com/graphs#HB/blckhole

http://www.yasiv.com/graphs#HB/blckhole
http://www.yasiv.com/graphs#HB/blckhole


Flickr Query for “Mouse”



Tweets of the #Win09 Workshop





Risk Movements
Plain Layout 

with Clusters











Hachul & Jünger, 2006

Graph A Graph B



Sugiyama, 2002, p. 14

User performance

Huang et al., 2007, etc.

Simple rules or heuristics

Davidson & Harel, 1996

Global readability metrics

Purchase, 2002



Course Expectations

https://codydunne.github.io/cs7295-f17/

https://codydunne.github.io/cs7295-f17/

