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TASKS, ENCODINGS



CHECKING IN
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TASK ABSTRACTION
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GOALS FOR TODAY

• Learn what task abstraction is

• Practice performing task abstraction
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Analysis

What data is shown?

Why is the user analyzing / viewing it?

How is the data presented?

DATA ABSTRACTION

TASK ABSTRACTION

VISUAL ENCODING
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Task Abstraction
What:
The process of taking specific domain tasks and thinking 
about them as abstract (modular!) pieces

I need to perform cellular analysis.

I need to compare measure A to B over time.
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Task Abstraction
Why:
To translate domain specific terms into well-known and 
transferable visualization tasks. 

I need a visualization for performing cellular 
analysis!
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Task Abstraction
Why:
To translate domain specific terms into well-known and 
transferable visualization tasks. 

I need a visualization for performing cellular 
analysis!

I need to compare 
measure A to B 
over time.
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Visualization Tools

Specific General

Altair

http://jmol.sourceforge.net/
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TASK ABSTRACTION

High-level

Medium-level

Low-level
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High-level → How is the vis being used to analyze? 



12

High-level → Consume → Discover 

Ottley et al. 2016, 
Ottley et al. 2019

https://doi.org/10.1109/TVCG.2015.2467758
https://doi.org/10.1111/cgf.13670
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High-level → Consume → Present 

Hakone et al. 2017

https://doi.org/10.1109/TVCG.2016.2598588
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High-level → Consume → Enjoy 

Baby Name Voyager (interactive Way Back Machine)

https://web.archive.org/web/20211127091427/https:/www.babynamewizard.com/voyager#prefix=stephanie&sw=both&exact=false
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High-level → Produce → Annotate

Tableau

https://help.tableau.com/current/pro/desktop/en-us/annotations_annotations_add.htm
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High-level → Produce → Record

Dunne et al. 2012

https://doi.org/10.1145/2207676.2208293
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High-level → Produce → Derive
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High-level → How is the vis being used to analyze? 
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Mid-level → What type of search is required for the high-level action?
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Mid-level/Search
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What is the address of Knowles?

Mid-level/Search→ Lookup
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Where is Knowles?

Ryder Hall

Mid-level/Search→ Locate
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What buildings are near Knowles?

Mid-level/Search→ Browse
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Where can I study?

Mid-level/Search→ Explore
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Mid-level → What type of search is required for the high-level action?
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Low-level/Query→What is the query the vis. needs to support?
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Low-level→Identify

single target
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Low-level→Compare

multiple targets

Hakone et al. 2017

https://doi.org/10.1109/TVCG.2016.2598588
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Low-level→Summarize

all targets

Ottley et al. 2016

https://doi.org/10.1109/TVCG.2015.2467758
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TASK ABSTRACTION

TARGETS are aspects of the 
data interest that are 
interest to the user.
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Targets
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TASK ABSTRACTION

Lots of other task 
taxonomies, esp. low-

level...!
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Analytic Task Taxonomy

Amar et al., 2005

Retrieve Value

 Filter

 Compute Derived Value

 Find Extremum

 Sort

 Determine Range

 Characterize Distribution

 Find Anomalies

 Cluster

 Correlate

How long is the movie Gone with the Wind?

What comedies have won awards?

How many awards have MGM studio won in total?

What director/film has won the most awards? 

Rank movies by most number of awards.

What is the range of film lengths?

What is the age distribution of actors?

Are there exceptions to the relationship between number of awards won 
and total movies made by an actor?

Is there a cluster of typical film lengths? 

Is there a trend of increasing film length over the years?

Low-level

http://www.cc.gatech.edu/~stasko/papers/infovis05.pdf
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An example task analysis

I need a visualization for performing cellular 
analysis!

I need to compare measure A to B over time. Low-level/Query →

Medium-level/Search →

High-level →

Target(s) →

Derive

Lookup or Locate

Compare

All data → trends; Attributes → similarity



IN-CLASS EXERCISE:
MOCK INTERVIEW, TASK ANALYSIS
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Task Analysis

• Separate into groups of ~3.
• Pretend you are transportation engineers, e.g., for 

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

using the taxonomy from VAD (right, Fig. 3.2).
• Save your notes & group members for a later 

exercise!!!

INSTRUCTIONS:

High-level

Mid-level

Low-level

Visualization for Public Transit 
Development

20m
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ARRANGE TABLES
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Analysis

What data is shown?

Why is the user analyzing / viewing it?

How is the data presented?

DATA ABSTRACTION

TASK ABSTRACTION

VISUAL ENCODING
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GOALS FOR TODAY

• Learn about many visual encoding options available

• Practice performing task abstraction



IN-CLASS EXERCISE:
ENCODINGS WORKSHEET

40
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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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Now…

Later this semester...
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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



49Bostock, 2012

Arrange Tables — Two Keys (Network)

https://bost.ocks.org/mike/miserables/


53

Arrange Tables — Two Keys

Byron & Wattenberg, 2008

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

Y Tim
es, 2

0
1

6

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

STREAMGRAPH

Bostock, 2018

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



Bostock, Rivière’ 2019

https://bl.ocks.org/Fil/6d9de24b31cb870fed2e6178a120b17d
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Arrange Tables



60
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FLORENCE NIGHTINGALE (C. 1858)



62Davies, 2019

Note: Higher is worse 

https://bl.ocks.org/jasondavies/1341281
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Arrange Tables — Many Keys (Tree)

finviz, 2020

https://finviz.com/map.ashx
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How to handle multiple keys...?
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Divergent

The Economist, 2012

https://www.economist.com/graphic-detail/2012/11/01/vote-truman
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Time Series

(Quantitative data over time)



Time Series

(Quantitative data over time)

Cody Dunne, Nightscout Foundation, 2020 70

http://www.nightscout.info/


Time Series Distributions

(Quantitative data over time)

Cody Dunne, Nightscout Foundation, 2020 71

http://www.nightscout.info/
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Distributions & Correlations
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Distributions & Correlations

BOX AND WHISKER PLOT

WhatIsSixSigma

https://www.whatissixsigma.net/box-plot-diagram-to-identify-outliers/
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Distributions & Correlations



Distributions & Correlations

Interactive, : Sielen, 2018 77

https://blocks.roadtolarissa.com/asielen/92929960988a8935d907e39e60ea8417


Matejka &Fitzmaurice, 2017

https://www.autodeskresearch.com/publications/samestats


Matejka &Fitzmaurice, 2017

https://www.autodeskresearch.com/publications/samestats


For Next Time
neu-ds-4200-f23.github.io/schedule/

Look at the upcoming assignments and deadlines

• Textbook, Readings, & Reading Quizzes—Variable days
• In-Class Activities—If due, they are due 11:59pm the 

same day as class

Everyday Required Supplies:
• 5+ colors of pen or marker
• White paper
• Laptop and charger

Use Slack for general questions, email codydunne-and-
tas@ccs.neu.edu for questions specific to you.
 

https://neu-ds-4200-f23.github.io/schedule/
mailto:codydunne-and-tas@ccs.neu.edu
mailto:codydunne-and-tas@ccs.neu.edu
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