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CHECKING IN
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READING QUIZ
Quiz — Trees and Networks

Password: XXXXXXXX 
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https://northeastern.instructure.com/courses/63405/quizzes/329670


TREES & (MAINLY) NETWORKS
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GOALS FOR TODAY

• Learn the definition of a network (including node, edge)

• Learn the definition of a tree

• Learn common visual encoding techniques for network 
data (i.e., node-link diagram, adjacency matrix), and the 
advantages of each one.
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Hall of Fame or Hall of 
Shame
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7Sudhahar et al., 2015

US presidential election network for 2012 

primaries. 

- Nodes: key entities from noun phrases. 

Sized by degree.

- Edges: relationships from verbs. 

Colored by positive (green) and negative 

(red) weights.

https://doi.org/10.1177%2F2053951715572916


8Sudhahar et al., 2015

https://doi.org/10.1177%2F2053951715572916
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Tree = undirected, connected, acyclic network

Network = entities and relationships 
between them

(vertex, entity)

(edge, tie, relationship)

(graphs)



12Modified from slide by Frank van Ham

Note all the same network, 
just different layouts!

Networks

• A network G consists of a set of nodes N and a set of edges E

• An edge en1,n2 ∈ E connects two nodes n1, n2 ∈ N

• E.g., G = {1,2,3,4}, E = {(1,2),(1,3), (2,3),(3,4),(4,1)}



Isolate

Main connected
component

A bunch of definitions

13Modified from slide by Frank van Ham
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“Treemap”
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• Primary concern is the spatial layout of nodes and 

edges, a.k.a. graph drawing

• The goal is often to effectively depict the graph 

structure for topology-based tasks: 

- connectivity, path-following

- network distance

- clustering

- ordering (e.g., hierarchy level)

• But not always topology-based tasks. E.g., 

understanding attributes, statistics, metrics

Slide based on Miriah Meyer



Quantitative Tasks

Mackinlay, 1986 16

Spatial Layout

https://doi.org/10.1145/22949.22950
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Spatial Layout
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Cleveland & McGill, 1984

Heer & Bostock (2010)

Spatial Layout

https://doi.org/10.2307/2288400
http://vis.stanford.edu/files/2010-MTurk-CHI.pdf


Flickr Query for “Mouse”



Tweets of the #Win09 Workshop







23Upcode, 2020

Dashboard of the 
COVID-19 Virus 

Outbreak in 
Singapore
2020-01-21–03-12

https://co.vid19.sg/
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Dashboard of the 
COVID-19 Virus 

Outbreak in 
Singapore
2020-01-21–03-12

Upcode, 2020

https://co.vid19.sg/
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http://news-explorer.mybluemix.net

http://news-explorer.mybluemix.net/
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Node-Link Visualizations - Marks & Channels

Node

Edge

Gestalt Principles: Grouping, Proximity, Connectedness

Color Size Shape

Color Thickness Style Direction
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•Nodes are distributed in space, 

connected by straight or curved lines 

•Typical approach is to use 2D space to 

break apart breadth and depth 

•Often space is used to communicate 

hierarchical orientation

Slide based on Miriah Meyer

Node-Link Visualizations
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Pros:

•understandable visual mapping

•can show overall structure, clusters, paths 

•flexible, many variations 

Cons:

•automatic layout algorithm deficiencies

-time consuming to run

-non-deterministic results

-heuristics with sometimes poor results

•not good for dense graphs - hairball problem!

Node-Link Visualizations

Slide based on Miriah Meyer



In-Class Drawing: Node-Link 
Visualization
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~15  min

https://northeastern.instructure.com/courses/63405/assignments/874489


Source Target Weight
1 2 1
1 3 7
2 3 4
3 4 2
4 1 2
5 1 1

ID Type
1 A
2 B
3 A
4 A
5 B

Nodes:

Edges:

In-Class Drawing: Node-Link Visualization

Let’s re-create this in NodeXL…

http://nodexlgraphgallery.org/Pages/RegistrationBasic.aspx


Mike Bostock



Mike Bostock
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https://observablehq.com/@d3/force-directed-graph

Layout Algorithm: D3 Force-Directed

https://observablehq.com/@d3/force-directed-graph
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Kobourov, 2012

Force-Directed Layout Algorithms

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






Hachul & Jünger, 2006

Graph A Graph B

Layout Algorithm Comparisons



Sugiyama, 2002, p. 14

User performance

Huang et al., 2007, etc.

Simple rules or heuristics

Davidson & Harel, 1996

Global and local readability metrics

Purchase et al., 2002

Dunne et al., 2015

How to compare?

https://books.google.com/books?id=H06j5GJKITIC&printsec=frontcover#v=onepage&q&f=false
https://doi.org/10.1109/APVIS.2007.329282
https://doi.org/10.1145/234535.234538
https://doi.org/10.1057%2Fpalgrave.ivs.9500013
https://doi.org/10.1147/JRD.2015.2411412
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•Quickly run out of space!

•Tree breadth often grows exponentially

•Layout algorithms are slow and heuristics

•Solutions:

- scrolling or panning 

- filtering or zooming 

- aggregation & simplification

Scale Problems...

Slide based on Miriah Meyer



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

http://www.yasiv.com/graphs#HB/blckhole
http://www.yasiv.com/graphs#HB/blckhole
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https://gephi.org/

https://gephi.org/


43

“Treemap”



Upcoming Assignments & Communication
Look at the upcoming assignments and deadlines regularly!
• Textbook, Readings, & Reading Quizzes — Variable days
• In-Class Activities — 11:59pm same day as class

F: Lecture, T:  In-Class Project Feedback Meetings & Work, F/T: Lecture/TBD
• Assignments & Projects— Generally due R 11:59pm

R (2 days): 
Assignment 8 — Brushing and Linking in D3
Project 5 — Final "Interactive" Visualization Sketch, Implementation 

Plan, & Group Charter
Next R (9 days):

Project 6 — Sprint 1
Next-Next R (16 days):

Project 7 — Sprint 2 & Paper Draft 

Use Canvas Discussions for general questions, email the TAs/S-LTA/instructor for 
questions specific to you: codydunne-and-tas@ccs.neu.edu. Include links!

If you’re emailing about a particular assignment, please include the URL of the 
Submission Details page. (Canvas documentation.)

If you have a project question, give us your group number. E.g., include: `Group ## —
 Topic` with ‘##’ replaced by your group number and ‘Topic’ replaced by your topic.

mailto:codydunne-and-tas@ccs.neu.edu
https://community.canvaslms.com/t5/Student-Guide/How-do-I-know-when-my-assignment-has-been-submitted/ta-p/277

