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Course Homepage on Canvas

https://c.dunne.dev/cs7295f21/
(project details + assignments to be added)
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https://c.dunne.dev/cs7295f21/


Plan for Today

Discuss:
• Layered layouts
• Scalability

For next time:

W 2021-09-29
• !Optional! In-Class Pre-Pitch Feedback & Discussions

For W 2021-10-06:
• Project 1a — Initial Idea Pitches & Related Work (discussion post, presentation, PDF slides)
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https://northeastern.instructure.com/courses/90512/discussion_topics/1305621


CHECKING IN
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PREVIOUSLY, ON CS 7295…

5
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Sugiyama’s Graph Drawing Rules

Sugiyama, 2002

https://doi.org/10.1142/4902
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Dunne et al.’s Readability Metrics

Dunne et al., 2015

• Distance coherence
• Edge crossing angle
• Edge crossing
• Angular resolution (correction 

of deviation formula in Gove 
2018)

• Node overlap
• Edge tunnel
• Group overlap
• Drawing space used

Global & Local!

http://www.cs.umd.edu/hcil/members/cdunne/pubs/Dunne15Readabilitymetricfeedback.pdf
https://osf.io/wgzn5/
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Force-Directed Algorithms

Kobourov, 2012

https://arxiv.org/pdf/1201.3011.pdf




NOW, ON CS 7295…
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Hall of Fame? 
or

Hall of Shame?
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12NSW Health, 2021

https://www.health.nsw.gov.au/Performance/Pages/emergency.aspx


13Wongsuphasawat et al., 2011

http://www.cs.umd.edu/hcil/lifeflow/


14Perer & Gotz, 2013

https://dig.cmu.edu/publications/2013-careflow.html


15Di Bartolomeo et al, 2020

https://visdunneright.github.io/sequence_braiding/
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In-Class Drawing: Hierarchical Layout
10m

Aim of the assignment:
Try your hand at manually creating a layered graph drawing.

Instructions:
Individually create a layered graph drawing that illustrates the 
hierarchy of the directed graph shown in the table at right. Use 
paper + writing implements. You may need to try multiple times to 
get a layout you like.

If you complete the drawing to your satisfaction, create your own 
supplemental data for each edge/node and encode it using the 
marks & channels you’ve learned about.

INSTRUCTIONS:
Source Target

1 5
2 5
2 10
3 6
3 7
3 9
4 7
5 8
5 9
6 10
6 11
7 11
7 15
8 1
8 12
9 12
9 13
9 14

10 14
11 14
14 6

Node In-Degree Out-Degree
1 1 1
2 0 2
3 0 3
4 0 1
5 2 2
6 2 2
7 2 2
8 1 2
9 2 3

10 2 1
11 2 1
12 2 0
13 1 0
14 3 1
15 1 0



Reading—Sugiyama Layout
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1. Cycle removal (optional)
2. Layer assignment (can assign manually)
3. Node ordering within layers / crossing reduction 

(can constrain)
4. Assigning node coordinates, drawing edges

Bastert & Matuszewski, 2001

Let’s recreate in NodeXL…

https://doi.org/10.1007/3-540-44969-8_5


Back-and-Forth Sweeps



Median Heuristic
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• Quickly run out of space!

• Tree breadth often grows exponentially

• Layout algorithms are slow and heuristics

• Slow rendering

• Solutions:

- scrolling or panning 

- filtering or zooming 

- aggregation & simplification

- faster but tricker rendering approaches

Scale Problems...

Slide based on Miriah Meyer



Yasiv.com

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


22Gephi.org

https://gephi.org/


For Next Time & Communication

Homepage: https://c.dunne.dev/cs7295f21/
(project details + assignments to be added)

For next time:

W 2021-09-29
• !Optional! In-Class Pre-Pitch Feedback & Discussions

For W 2021-10-06:
• Project 1a — Initial Idea Pitches & Related Work (discussion post, 

presentation, PDF slides)

Everyday Required Supplies:
• 5+ colors of pen/pencil
• White paper
• Laptop and charger

Use Canvas Discussions for general questions, email the instructor for 
questions specific to you.

https://c.dunne.dev/cs7295f21/
https://northeastern.instructure.com/courses/90512/discussion_topics/1305621

