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• Did anyone have a weird issue 
with GitHub Pages not being 
available?

CHECK-IN



READING QUIZ

Quiz — Facet into Multiple Views
Password: ????
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https://northeastern.instructure.com/courses/18721/quizzes/235743/


PREVIOUSLY, ON DS 4200…
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Visualization Building Blocks
Channels:Marks:
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Cleveland & McGill (1984)

Heer & Bostock (2010)Mackinlay (1986)

VAD

https://www.cs.ubc.ca/~tmm/courses/cpsc533c-04-spr/readings/cleveland.pdf
http://vis.stanford.edu/files/2010-MTurk-CHI.pdf
http://www2.parc.com/istl/groups/uir/publications/items/UIR-1986-02-Mackinlay-TOG-Automating.pdf
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Expressiveness and Effectiveness

Expressiveness principle: the visual encoding should express all 
of, and only, the information in the 
dataset attributes.
(i.e., data characteristics should match 
the channel)

Mackinlay (1986)

Effectiveness principle: the importance of the attribute should 
match the salience of the channel; that 
is, its noticeability.
(i.e., encode most important attributes 
with highest ranked channels)

http://www2.parc.com/istl/groups/uir/publications/items/UIR-1986-02-Mackinlay-TOG-Automating.pdf


NOW, ON DS 4200…
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VISUAL ENCODING
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Analysis

DATA ABSTRACTION

TASK ABSTRACTION

VISUAL ENCODING
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Analysis

What data is shown?

Why is the user analyzing / viewing it?

How is the data presented?
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GOALS FOR TODAY

• Learn about visual encodings, esp. arranging tables

• Learn how to pick appropriate visual representations 
based on attribute type and perceptual properties
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VISUAL ENCODING

Now…

Later this semester...



IN-CLASS EXERCISE:
ENCODINGS MATCHUP

15



16

Encoding Match-up

Area ChartBubble Chart Sector Graph Waterfall Chart Grouped Bar 
Chart
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Encoding Match-up

Star PlotVenn Diagram Box & Whisker PlotHeat Map Parallel 
Coordinates
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Arrange Tables

Key: an independent attribute that can be 
used as a unique index (Tableau Dimension)

Value: a dependent attribute (i.e., cell in a 
table) (Tableau Measures)

Categorical or Ordinal

Categorical Ordinal, or 
Quantitative



Date Precipitation
High 

Temperature

May 1, 2016 0” 60

May 2, 2016 0.3” 62

May 3, 2016 1” 55

May 4, 2016 0” 67

Student College
HW1 grade (out 

of 10)

John COS 9

Jane Khoury 10

June Khoury 8

Joe Khoury 8

Example Keys
Key
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Arrange Tables — No Key

SCATTER PLOT
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Arrange Tables — One Key

BAR CHART LINE GRAPH
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Arrange Tables — Two Keys

HEATMAPSTACKED BAR CHART



25Bostock, 2012

Arrange Tables — Two Keys (Network)

https://bost.ocks.org/mike/miserables/
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Arrange Tables — Two Keys (Network)

Kerpedjiev et al., 2018

http://higlass.io/
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Arrange Tables — Two Keys

STREAMGRAPH

Byron & Wattenberg, 2008

http://leebyron.com/streamgraph/


28

Arrange Tables — Two Keys

STREAMGRAPH

Bostock, 2018

https://bl.ocks.org/mbostock/4060954
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Arrange Tables — Two Keys

NY Times, 2008

http://www.nytimes.com/interactive/2008/02/23/movies/20080223_REVENUE_GRAPHIC.html?_r=0
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Arrange Tables — Two Keys

Byron & Wattenberg, 2008

http://leebyron.com/streamgraph/
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Arrange Tables — Two Keys

NY Times, 2016

http://www.nytimes.com/interactive/2016/08/08/sports/olympics/history-olympic-dominance-charts.html
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Arrange Tables — Axes
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Arrange Tables — Axes
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Arrange Tables



Bostock, Rivière’ 2019

https://bl.ocks.org/Fil/6d9de24b31cb870fed2e6178a120b17d
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FLORENCE NIGHTINGALE (C. 1858)



IN-CLASS EXERCISE:
DESIGN FROM TASK ANALYSIS
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Task Analysis

• Break-out into groups of ~3 people in Teams.
• Pretend you are transportation engineers, e.g., for 

the MBTA, City of Boston.
• Discuss the user tasks and goals and abstract them 

using one of these taskonomies.
• Save your notes for a later exercise!!!

INSTRUCTIONS:
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High-level

Low-level

Mid-level

Low-level

Visualization for Public Transit 
Development

15m



In-Class Design

• In-Class Design — Task 
Analysis→Visualization for Public 
Transit Development on Canvas

INSTRUCTIONS:
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Task Analysis→Visualization for 
Public Transit Development 

38 min

https://northeastern.instructure.com/courses/18721/assignments/573837

