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Announcements

Lab 3 (JavaScript) out, checkoffs due 1/26.
Project 2 out, due on Friday 2/2.

FAQSs:
1. When will Project 1 be graded? Aiming for Friday.



Neat A1 submissions!
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Seasonal Sunshine and Rainfall Trends in Major U.S. Cities
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Which US region (Western, Central, or Eastern) has the highest average rainfall throughout the year?
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Rain (inches)

Rain Distribution Across Major U.S. Cities
B
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How Rainfall Differs Between Cities Through the Year
The size of the line represents the average inches of rainfall for that month
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Which U.S. States Recelve the Least
and Most Rain Yearly, on Average?
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How Does Location Impact the Average Annual Rainfall of Major U.S. Cities?

Rainfall

61.90in

1. Miami

" e 49.58in
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"My Husband Hates Rain. | Love Rain and Hate My Husband. Where's the Best Place to Live in the US?"

WINTER Avg. Precipitation SPRING Avg. Precipitation

Precip. In.
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What is the relationship between sunshine and rainfall by month for each city?
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US Rainfall in Major Cities By Season
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Did Your City Recieved More Sunlight to Sunny San Diego in the Same Month?

Hours Sunnier than San Diego
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A Tale of Two Cities: How Dramatic are the Effects of Seasonal Depression?

Compared to a city like Miami, where sunshine hardly changes year round, Google searches for depression flucates much more 1n Chicago.
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Sunshine (avg. hours per day)

11+

Does San Francisco receive less sunlight in the summer than other US cities?
San Francisco's famous summer fog can block sunlight.
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How Does San Francisco's Sunshine Trend Compare to Other Major U.S. Cities?
San Francisco's Peculiar Sunshine Trend
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What design decisions stood
out to you?

Join at
slido.com

#3872 640



Example: Bertin's Hotel Data
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Gulf of Evaluation

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

User Goals
Gulf of Execution

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

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

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

User Goals
Gulf of Execution

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

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

pd.read_csv('stocks.csv')



day

symbol

price

10/3

AMZN

957.10

10/4

AMZN

265.45

df [df['price'] > 900]

Filter

day

stock

price

10/3

AN\ VAN

957.10

10/3

MSFT

74.26

10/4

AN\ VAN

9265.45

10/4

MSFT

74.69

pd.read_csv('stocks.csv')
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day |symbol | price
10/3 | AMZN [957.10
day |symbol | price 10/4 | AMZN |965.45
10/3 | AMZN |957.10 10/3 | MSET | 74.26
10/4 | AMZN |965.45 10/4 | MSET | 74.69

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

df [df['price'] > 900]

Filter

Sort

day

stock

price

10/3

AN\ VAN

957.10

10/3

MSFT

74.26

10/4

AN\ VAN

9265.45

10/4

MSFT

74.69

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

10/3 | AMZN |957.10 symbol | avg(price)
day |symbol| price 10/4 | AMZN |965.45 AMZN 961.275
10/3 | AMZN |957.10 1073 | MSFT | 74.26 MSFT 74.475
10/4 | AMZN |965.45 10/4 | MSET | 74.69

df.groupby('symbol')

df [df ['price'] > 900] .mean ()

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

"Small Multiples” +
Aggregation

Filter Sort

day

stock

price

10/3

AN\ VAN

957.10

10/3

MSFT

74.26

10/4

AN\ VAN

9265.45

10/4

MSFT

74.69

pd.read_csv('stocks.csv')
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Gulf of Evaluation

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

v Inte rface

User Goals
Gulf of Execution

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

[Hutchins, Hollan, and Norman, 1985]



User Coals

X Results returned as a table.
X No hinton how to reformulate query.

X Slow question-answer loop.

Gulf of Evaluation

T~

Python
~_

Gulf of Execution
X Arigid syntax designed by/for programmers.

X Difficult to do "fuzzy" matching.

Interface

40



[ (0] CElements Console Sources  Network

Performance Memory  Application

»

P © | top v @ | Filer

All levels ¥

> var canvas = document.querySelector('canvas');
< undefined
> var ctx = canvas.getContext]
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v Visual representation of objects + actions.

v Immediate + continuous display of
results.

Gulf of Evaluation

. Direct Manipulation

v Inte rface

User Coals

Gulf of Execution
v Physical actions or labeled buttons instead of complex syntax.

v Rapid, incremental, and reversible actions.

42



Interaction in Visualization

Select identify something as interesting.
Connect show me something conditionally.
Abstract/Elaborate show me related items.
Filter show me more or less detail.
Reconfigure show me a different arrangement.
Explore show me something else.

Encode show me a different visual representation.

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

Select identify something as interesting.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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Select discrete data values.
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Point Selectlon 3‘
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Select discrete data values.

How many points are selected?1, 2, 3, ...
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https://vega.github.io/vega-lite/examples/interactive_bar_select_highlight.html

Point Selectlon 3‘

[#mw’ a’w—

Select discrete data values.

How many points are selected?1, 2, 3, ...

How are points selected? Mouse hover, click, tap, ...
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https://vega.github.io/vega-lite/examples/interactive_bar_select_highlight.html

U.S. Ai
S. Airports, 2008
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https://vega.github.io/vega/examples/airport-connections/

U.S. Ai
S. Airports, 2008
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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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Generalized Selection via

Interactive Query Relaxation
Jeffrey Heer | Maneesh Agrawala | Wesley Willett

University of California, Berkeley



https://vimeo.com/19278343

Interaction in Visualization

Select identify something as interesting.

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

Connect show me something conditionally.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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https://vega.github.io/vega-lite/examples/interactive_splom.html
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https://vega.github.io/vega-lite/examples/interactive_layered_crossfilter.html
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http://archive.nytimes.com/www.nytimes.com/interactive/2012/11/30/us/tax-burden.html

Interaction in Visualization

Connect show me something conditionally.

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

Abstract/Elaborate show me related items.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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https://vega.github.io/vega-lite/examples/interactive_overview_detail.html
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https://observablehq.com/@d3/zoomable-sunburst

Interaction in Visualization

Abstract/Elaborate show me related items.

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

Filter show me more or less detail.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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http://mbostock.github.io/protovis/ex/jobs.html
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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
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https://www.youtube.com/watch?v=4YQTuUuIFbI
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[Mannino and Abouzied. Qetch. CHI, 2018]
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https://benfry.com/zipdecode/
https://benfry.com/zipdecode/
http://benfry.com/zipdecode/

Interaction in Visualization

Filter show me more or less detail.

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

Reconfigure show me a different arrangement.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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Order:| by Name 4

This matrix diagram visualizes
character co-occurrences in
Victor Hugo's Les Misérables.

k

Each coloied cell represents
two characters that appeared in
the same chapter; darker cells
indicate characters that co-
occurred more frequently.

Use the drop-down menu to
reorder the matrix and explore
the data.

Built with d3.js.



https://bost.ocks.org/mike/miserables/
https://bost.ocks.org/mike/miserables/
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https://vega.github.io/vega/examples/reorderable-matrix/

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

Interaction in Visualization

Reconfigure show me a different arrangement.

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

Explore show me something else.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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https://vega.github.io/vega-lite/examples/selection_translate_scatterplot_drag.html
https://vega.github.io/vega-lite/examples/interactive_splom.html

zoom: transforms the physical view
(i.e., objects get larger as they get "closer”).

[Mike Bostock. August 2017.]


https://bl.ocks.org/mbostock/3680999
https://bl.ocks.org/mbostock/3680999
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[Mike Bostock. August 2017.]
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https://bl.ocks.org/mbostock/3680957
https://bl.ocks.org/mbostock/3680957



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

Interaction in Visualization

Explore show me something else.

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

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

Encode show me a different visual representation.

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

Select identify something as interesting.
Connect show me something conditionally.
Abstract/Elaborate show me related items.
Filter show me more or less detail.

Reconfigure show me a different arrangement.

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

Explore show me so

Encode show me a di

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