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Announcements

Lab 3 (JavaScript) out, checkoffs due 1/26. 

Project 2 out, due on Friday 2/2.  

FAQs: 

1. When will Project 1 be graded? Aiming for Friday.
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Neat A1 submissions!
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What design decisions stood 
out to you?
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Example: Bertin's Hotel Data

20



21[Graphics and Graphic Information Processing, Bertin 81]
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User Goals Interface
Gulf of Execution 

The gap between the user's goals and their 
ability to achieve them using the system. 

Gulf of Evaluation 
The level of difficulty in interpreting the 
system and assessing if goals were met.

Hutchins, Edwin L., James D. Hollan, and Donald A. Norman. "Direct manipulation interfaces."1985.
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User Goals Interface
Gulf of Execution 

The gap between the user's goals and their 
ability to achieve them using the system. 

Gulf of Evaluation 
The level of difficulty in interpreting the 
system and assessing if goals were met.

Hutchins, Edwin L., James D. Hollan, and Donald A. Norman. "Direct manipulation interfaces."1985.

Edwin Hutchins Jim Hollan Don Norman
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User Goals Interface
Gulf of Execution 

The gap between the user's goals and their 
ability to achieve them using the system. 

Gulf of Evaluation 
The level of difficulty in interpreting the 
system and assessing if goals were met.

Hutchins, Edwin L., James D. Hollan, and Donald A. Norman. "Direct manipulation interfaces."1985.
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day stock price

10/3 AMZN 957.10

10/3 MSFT 74.26

10/4 AMZN 965.45

10/4 MSFT 74.69



35

day stock price

10/3 AMZN 957.10

10/3 MSFT 74.26

10/4 AMZN 965.45

10/4 MSFT 74.69

pd.read_csv('stocks.csv')
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day symbol price

10/3 AMZN 957.10

10/4 AMZN 965.45

df[df['price'] > 900]

Filter

day stock price

10/3 AMZN 957.10

10/3 MSFT 74.26
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10/4 MSFT 74.69

pd.read_csv('stocks.csv')
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day symbol price

10/3 AMZN 957.10

10/4 AMZN 965.45

df[df['price'] > 900]

Filter

day stock price

10/3 AMZN 957.10

10/3 MSFT 74.26

10/4 AMZN 965.45

10/4 MSFT 74.69

pd.read_csv('stocks.csv')

df.sort_values('price', 
ascending=False)

Sort



day symbol price

10/3 AMZN 957.10

10/4 AMZN 965.45
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day symbol price

10/3 AMZN 957.10

10/4 AMZN 965.45

df[df['price'] > 900]

Filter

day stock price

10/3 AMZN 957.10

10/3 MSFT 74.26

10/4 AMZN 965.45

10/4 MSFT 74.69

pd.read_csv('stocks.csv')

df.sort_values('price', 
ascending=False)

Sort

symbol avg(price)

AMZN 961.275

MSFT 74.475

df.groupby('symbol') 
.mean()

"Small Multiples" +  
Aggregation
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User Goals Interface
Gulf of Execution 

The gap between the user's goals and their 
ability to achieve them using the system. 

Gulf of Evaluation 
The level of difficulty in interpreting the 
system and assessing if goals were met.

[Hutchins, Hollan, and Norman, 1985]
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User Goals Data

Python

  
✘ A rigid syntax designed by/for programmers.  
✘ Difficult to do "fuzzy" matching. 

✘ Results returned as a table. 
✘ No hint on how to reformulate query. 
✘ Slow question-answer loop.

Gulf of Evaluation

[Hutchins, Hollan, and Norman, 1985]

Data 
Interface
Interface

Gulf of Execution
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User Goals Data

Direct Manipulation

✓ Visual representation of objects + actions. 
✓ Immediate + continuous display of 

results.

Gulf of Evaluation

Data 
Interface
Interface

Gulf of Execution
✓ Physical actions or labeled buttons instead of complex syntax. 
✓ Rapid, incremental, and reversible actions.

Gulf of Execution

Hutchins, Edwin L., James D. Hollan, and Donald A. Norman. "Direct manipulation interfaces."1985.



Interaction in Visualization

43Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.

Select identify something as interesting.

Abstract/Elaborate show me related items.

Filter show me more or less detail.

Connect show me something conditionally.

Reconfigure show me a different arrangement.

Explore show me something else.

Encode show me a different visual representation.



Interaction in Visualization

44Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.

Select

Connect

identify something as interesting.

Abstract/Elaborate

Filter

Reconfigure

Explore

Encode

show me related items.

show me more or less detail.

show me something conditionally.

show me a different arrangement.

show me something else.

show me a different visual representation.



45

Point Selection

Select discrete data values.
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Point Selection

Select discrete data values. 
How many points are selected? 1, 2, 3, ...

https://vega.github.io/vega-lite/examples/interactive_bar_select_highlight.html
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Point Selection

Select discrete data values. 
How many points are selected? 1, 2, 3, ... 
How are points selected? Mouse hover, click, tap, ...

https://vega.github.io/vega-lite/examples/interactive_bar_select_highlight.html
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https://vega.github.io/vega/examples/airport-connections/
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https://vega.github.io/vega/examples/airport-connections/
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https://vega.github.io/vega/examples/airport-connections/
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Region Selection Extensional Selections: enumerate all points 

Intentional Selections: describes common properties
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https://vimeo.com/19278343


Interaction in Visualization

54Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.

Select
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Filter
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Encode

show me related items.

show me more or less detail.

show me something conditionally.

show me a different arrangement.

show me something else.

show me a different visual representation.
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Connect
Brushing & linking: 
selection is called a 
"brush", and the selected 
data is shown ("linked") 
in other views. 

Link by tuple (i.e., 
explicitly identify and 
match the same data 
values across every 
view).

https://vega.github.io/vega-lite/examples/interactive_splom.html
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Connect Link by query (i.e., matching range or values of fields). 

Type of linking operation is not dependent on selection type (i.e., point and 
region selections can both be used to link by either tuple or query).

https://vega.github.io/vega-lite/examples/interactive_layered_crossfilter.html
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Connect M
ike Bostock, M

atthew
 Ericson and Robert Gebeloff.  

The N
ew

 York Tim
es, N

ovem
ber 2011.

http://archive.nytimes.com/www.nytimes.com/interactive/2012/11/30/us/tax-burden.html


Interaction in Visualization

59Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.

Select

Connect

identify something as interesting.

Abstract/Elaborate

Filter

Reconfigure

Explore

Encode

show me related items.

show me more or less detail.

show me something conditionally.

show me a different arrangement.

show me something else.

show me a different visual representation.



Interaction in Visualization

60Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.

Select

Connect

identify something as interesting.

Abstract/Elaborate

Filter

Reconfigure

Explore

Encode

show me related items.

show me more or less detail.

show me something conditionally.

show me a different arrangement.

show me something else.

show me a different visual representation.
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Abstract/Elaborate

bit.ly/nyt-255

https://www.nytimes.com/interactive/2014/06/05/upshot/how-the-recession-reshaped-the-economy-in-255-charts.html
http://bit.ly/nyt-255


62

Overview + Detail

https://vega.github.io/vega-lite/examples/interactive_overview_detail.html
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https://observablehq.com/@d3/zoomable-sunburst


Interaction in Visualization

64Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.

Select

Connect

identify something as interesting.

Abstract/Elaborate

Filter

Reconfigure

Explore

Encode

show me related items.

show me more or less detail.

show me something conditionally.

show me a different arrangement.

show me something else.

show me a different visual representation.
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Select

Connect

identify something as interesting.

Abstract/Elaborate

Filter

Reconfigure

Explore

Encode

show me related items.

show me more or less detail.

show me something conditionally.

show me a different arrangement.

show me something else.

show me a different visual representation.
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http://mbostock.github.io/protovis/ex/jobs.html


67

Willet, Heer, and Agrawala. Scented Widgets. InfoVis, 2007.

https://vega.github.io/vega-lite/examples/interactive_query_widgets.html
http://idl.cs.washington.edu/papers/scented-widgets
http://idl.cs.washington.edu/papers/scented-widgets


68

[M
annino and Abouzied. Q

etch. CH
I, 2018]

https://www.youtube.com/watch?v=4YQTuUuIFbI


69

[Mannino and Abouzied. Qetch. CHI, 2018]

https://github.com/huda-lab/qetch


70

ZioD
ecode. Ben Fry, 1999–2014.

benfry.com/zipdecode/

https://benfry.com/zipdecode/
https://benfry.com/zipdecode/
http://benfry.com/zipdecode/
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Select

Connect

identify something as interesting.

Abstract/Elaborate

Filter

Reconfigure

Explore

Encode

show me related items.

show me more or less detail.

show me something conditionally.

show me a different arrangement.

show me something else.

show me a different visual representation.
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Select

Connect

identify something as interesting.

Abstract/Elaborate

Filter

Reconfigure

Explore

Encode

show me related items.

show me more or less detail.

show me something conditionally.

show me a different arrangement.

show me something else.

show me a different visual representation.
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Reconfigure

[M
ik

e B
os

to
ck
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il 
20
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.]

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

https://vega.github.io/vega/examples/reorderable-matrix/
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Reconfigure

https://vega.github.io/vega/examples/stock-index-chart/
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Select

Connect

identify something as interesting.

Abstract/Elaborate

Filter

Reconfigure

Explore

Encode

show me related items.

show me more or less detail.

show me something conditionally.

show me a different arrangement.

show me something else.

show me a different visual representation.
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Select

Connect

identify something as interesting.

Abstract/Elaborate

Filter

Reconfigure

Explore

Encode

show me related items.

show me more or less detail.

show me something conditionally.

show me a different arrangement.

show me something else.

show me a different visual representation.
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Explore

https://vega.github.io/vega-lite/examples/selection_translate_scatterplot_drag.html
https://vega.github.io/vega-lite/examples/interactive_splom.html
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Geometric zoom: transforms the physical view 
(i.e., objects get larger as they get "closer").Explore

[Mike Bostock. August 2017.]

https://bl.ocks.org/mbostock/3680999
https://bl.ocks.org/mbostock/3680999
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Semantic zoom: transforms the data space 
(i.e., objects stay the same size, but get further apart).Explore

[Mike Bostock. August 2017.]

https://bl.ocks.org/mbostock/3680957
https://bl.ocks.org/mbostock/3680957


81Chris Given, August 2016.

https://bl.ocks.org/cmgiven/d39ec773c4f063a463137748097ff52f
https://bl.ocks.org/cmgiven/d39ec773c4f063a463137748097ff52f
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Select

Connect

identify something as interesting.

Abstract/Elaborate

Filter

Reconfigure

Explore

Encode

show me related items.

show me more or less detail.

show me something conditionally.

show me a different arrangement.

show me something else.

show me a different visual representation.
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Select

Connect

identify something as interesting.

Abstract/Elaborate

Filter

Reconfigure

Explore

Encode

show me related items.

show me more or less detail.

show me something conditionally.

show me a different arrangement.

show me something else.

show me a different visual representation.

No time, but see interactive systems 
like Tableau / Voyager
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Select

Connect

identify something as interesting.

Abstract/Elaborate

Filter

Reconfigure

Explore

Encode

show me related items.

show me more or less detail.

show me something conditionally.

show me a different arrangement.

show me something else.

show me a different visual representation.

Use interaction to help 
audience see something new, 
not just for visual eye candy!


