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Slides and inspiration from Michelle Borkin, Krzysztof Gajos, Hanspeter Pfister,

Miriah Meyer, Jonathan Schwabish, and David Sprague



CHECKING IN
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PREVIOUSLY, ON CS 7250…
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D3 TUTORIAL
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Examples:

https://github.com/NEU-CS-7250-S21-Staff/D3_Examples

https://github.com/NEU-CS-7250-S21-Staff/D3_Examples


NOW, ON CS 7250…
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IN-CLASS PROGRAMMING —
D3 LINE CHART

~45 min
Questions? Troubleshooting help? 
• Here
• khouryofficehours.com
• Teams
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https://northeastern.instructure.com/courses/63405/assignments/874491
https://khouryofficehours.com/


DATA TYPES
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GOALS FOR TODAY

• Learn more about the attribute types

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

DATA ABSTRACTION

TASK ABSTRACTION

VISUAL ENCODING
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Analysis

DATA ABSTRACTION

TASK ABSTRACTION

VISUAL ENCODING
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Attribute Types

(continuous)

e.g., 
fruit (apple, pear, grape), 
colleges (CAMD, Khoury, COE)

e.g.,
sizes (xs, s, m, l, xl), 
months (J, F, M)

e.g., 
lengths (1’, 2.5’, 5’),
population



14https://xkcd.com/388/Ordinal

Ordinal

Categorical

Note: On could also argue that Difficulty 
and Tastiness could be quantitative 

(continuous)

https://xkcd.com/388/
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Categorical

Quantitative
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Summarizes results from Cleveland & 
McGill (1984), Heer & Bostock (2010)

https://www.cs.ubc.ca/~tmm/courses/cpsc533c-04-spr/readings/cleveland.pdf
http://vis.stanford.edu/files/2010-MTurk-CHI.pdf


(Categorical)

17Mackinlay (1986)

Channel Ranking by Data Type

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


18Mackinlay (1986)

Channel Ranking by Data Type
(Categorical)

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


19Mackinlay (1986)

Channel Ranking by Data Type

AREA

Quantitative

Ordinal

Categorical

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


20Mackinlay (1986)

Channel Ranking by Data Type
(Categorical)

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



TASK ABSTRACTION
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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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Analysis

DATA ABSTRACTION

TASK ABSTRACTION

VISUAL ENCODING
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Analysis

DATA ABSTRACTION

TASK ABSTRACTION

VISUAL ENCODING
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GOALS FOR TODAY

• Learn what “Tasks” are and why they are so important.

• Learn the differences between high, mid, and low level 
task classifications.

• Begin practicing how to classify tasks (key step in 
visualization design process!).
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TASK ABSTRACTION

Why abstract?

Avoids domain 
specific terms thus 
easier to apply to 
other cases (broadly 
applicable results).



28

TASK ABSTRACTION

Why abstract?

Avoids domain 
specific terms thus 
easier to apply to 
other cases (broadly 
applicable results).

Visualization Tools

Specific General

Altair

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

Why abstract?

Avoids domain 
specific terms thus 
easier to apply to 
other cases (broadly 
applicable results).
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ACTIONS define user goals.

High-level
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ACTIONS define user goals.
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ACTIONS define user goals. Mid-level
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What is the address of Ryder hall?
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Where is Ryder Hall?

Ryder Hall



36

What buildings are near Ryder Hall?
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What is south of Huntington Ave?
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ACTIONS define user goals.

single target multiple targets all targets

Low-level
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TARGETS are aspects of the 
data interest that are 
interest to the user.
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ACTIONS define user goals.

High-level

Mid-level

Low-level
Lots of other task 

taxonomies...!



AN EXAMPLE OF TASK ANALYSIS

→ VISUALIZATION DESIGN

42Zhang et al., 2018

https://doi.org/10.1109/TVCG.2018.2865076


Imagine a 10-year-old kid, who has been diagnosed with type 1 diabetes… 

Hierarchical Task Analysis Task Abstraction Design

Zhang et al., 2018

https://doi.org/10.1109/TVCG.2018.2865076


Imagine a 10-year-old kid, who has been diagnosed with type 1 diabetes… 

Continuous Glucose 
Monitor (CGM)

Hierarchical Task Analysis Task Abstraction Design

Zhang et al., 2018

https://doi.org/10.1109/TVCG.2018.2865076


Imagine a 10-year-old kid, who has been diagnosed with type 1 diabetes… 

Glucose
Meter 

Continuous Glucose 
Monitor (CGM)

Hierarchical Task Analysis Task Abstraction Design

Zhang et al., 2018

https://doi.org/10.1109/TVCG.2018.2865076


Imagine a 10-year-old kid, who has been diagnosed with type 1 diabetes… 

Glucose
Meter 

Continuous Glucose 
Monitor (CGM)

Insulin 
Injection

Hierarchical Task Analysis Task Abstraction Design

Zhang et al., 2018

https://doi.org/10.1109/TVCG.2018.2865076


Imagine a 10-year-old kid, who has been diagnosed with type 1 diabetes… 

Continuous Glucose 
Monitor (CGM)

Glucose
Meter 

Insulin 
Injection

ExerciseSickness Food

Diabetes Logbook 

Hierarchical Task Analysis Task Abstraction Design

Zhang et al., 2018

https://doi.org/10.1109/TVCG.2018.2865076


During a clinical visit …

Hierarchical Task Analysis Task Abstraction Design

Zhang et al., 2018

https://doi.org/10.1109/TVCG.2018.2865076


During a clinical visit …

Hierarchical Task Analysis Task Abstraction Design

Zhang et al., 2018

https://doi.org/10.1109/TVCG.2018.2865076


During a clinical visit …

Hierarchical Task Analysis Task Abstraction Design

Zhang et al., 2018

https://doi.org/10.1109/TVCG.2018.2865076


During a clinical visit …

Hierarchical Task Analysis Task Abstraction Design

Zhang et al., 2018

https://doi.org/10.1109/TVCG.2018.2865076


Zhang et al., 2018 52

https://doi.org/10.1109/TVCG.2018.2865076


Zhang et al., 2018 53

https://doi.org/10.1109/TVCG.2018.2865076


• DR1. Composite Visualization of Integrated Data

• DR2. Visualization of Folded Temporal Data 

• DR3. Align and Scale Temporal Data

• DR4. Summary Statistics

Design Requirements

Hierarchical Task Analysis Task Abstraction Design

Zhang et al., 2018 54

https://doi.org/10.1109/TVCG.2018.2865076


Hierarchical Task Analysis Task Abstraction Design

14-Day 
Overview

Detail 
View

Summary 
Statistics 

Panel

Zhang et al., 2018 55

https://doi.org/10.1109/TVCG.2018.2865076


Hierarchical Task Analysis Task Abstraction Design

Di Bartolomeo et al., 2020 56

https://osf.io/mq2wt/


Hierarchical Task Analysis Task Abstraction Design

Di Bartolomeo et al., 2020 57

Evalu
atio

n

https://osf.io/mq2wt/


Hierarchical Task Analysis Task Abstraction Design

Di Bartolomeo et al., 2020 58

Evalu
atio

n

https://osf.io/mq2wt/


Interview Advice
• Have a designated note-taker and designated leader

• Be prepared. (Have some questions prepared in advance.)

• Start slow, safe, and personal.

• Coax, don’t hammer.

• Make some questions open ended.

• Ask what you don’t know.

• Let the interviewees wander a bit–but be careful.

• Listen, really listen.

• For software, look for “work arounds” and hacks.

• Make sure to write down your thoughts and impressions immediately 
after the interview.

• You are the visualization expert – don’t ask them what vis they want, 
don’t think too early about what vis to build.

Shel Israel, 2012 59

https://www.forbes.com/sites/shelisrael/2012/04/14/8-tips-on-conducting-great-interviews/#d910c3156f17


Upcoming Assignments & Communication
https://northeastern.instructure.com/courses/63405/assignments/syllabus

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

F: In-class project pitches
T: In-class project group finalizing & work
Next F: Lecture & in-class activity on Altair

• Assignments & Projects— Generally due R 11:59pm
R (2 days): Project 1 (pitches), 

Assignments 4a (critique) & 4b (Altair setup) due
Next R (9 days): Project 2 (proposals), Assignment 5 due (D3)
Next-next R (16 days): Assignments 6a (Altair) & 6b (critique) due.
Next-next-next R (23 days): Project 3 — Interview & Task Analysis 

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

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!

https://northeastern.instructure.com/courses/63405/assignments/syllabus
mailto:codydunne-and-tas@ccs.neu.edu

