6.894: Interactive Data Visualization

A Tour through the Interaction Zoo

Arvind Satyanarayan
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A graphic is not ‘drawn” once and for all; it is
‘constructed” and reconstructed until it reveals all
the relationships constituted by the interplay of the
data. The best graphic operations are those carried
out by the decision-maker [themselves].

Jacques Bertin (1918 —2010)
French cartographer
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Gulf of Evaluation

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

A e

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]
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10/3
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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

select x from stocks



day

symbol

price

10/3

AMZN

957.10

10/4

AMZN

265.45

select x from stocks
where price > 900

Filter

day

stock

price

10/3

AMZN

957.10

10/3

MSFT

74.26

10/4

AMZN

9265.45

10/4

MSFT

74.69

select x from stocks
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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

select x from stocks
order by price desc

select x from stocks
where price > 900

Filter

Sort

day

stock

price

10/3

AMZN

957.10

10/3

MSFT

74.26

10/4

AMZN

9265.45

10/4

MSFT

74.69

select x from stocks
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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 10/3 | MSET | 74.26 MSFT 74.475
10/4 | AMZN |965.45 10/2 | MSFT | 72.69

select avg(price)
from stocks
group by symbol

select x from stocks
order by price desc

select x from stocks
where price > 900

"Small Multiples” +
Aggregation

Filter Sort

day

stock

price

10/3

AMZN

957.10

10/3

MSFT

74.26

10/4

AMZN

9265.45

10/4

MSFT

74.69

select x from stocks
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User Coals

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

X Slow question-answer loop.

Gulf of Evaluation

Gulf of Execution

X Arigid syntax designed by/for
programmetrs.

X Difficult to do "fuzzy" matching.

15



v Visual representation of objects + actions.

v Immediate + continuous display of results.

Gulf of Evaluation

. Direct Manipulation

A N~

User Coals

Gulf of Execution

v Physical actions or labeled buttons instead
of complex syntax.

v Rapid, incremental, and reversible actions.

16
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var canvas = document.querySelector('canvas');
undefined

> var ctx = canvas.getContext]
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Select—identify something as interesting.
Connect—show me related items.
Abstract/Elaborate —show me more or less detail.
Filter—show me something conditionally.
Reconfigure —show me a different arrangement.

Explore —show me something else.

Encode—show me a different visual representation.

18
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https://vega.github.io/vega-lite/examples/interactive_bar_select_highlight.html
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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
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Generalized Selection via

Interactive Query Relaxation
Jeffrey Heer | Maneesh Agrawala | Wesley Willett

University of California, Berkeley
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https://observablehq.com/@d3/zoomable-sunburst
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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://benfry.com/zipdecode/
https://benfry.com/zipdecode/

[Mannino and Abouzied. Qetch. CHI, 2018]
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Daily stock prices in 8 year data sets Monthly Insurance Equity from
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(a) Head-and-shoulders in (b) Inverted head-and-shoulders in (c) Cup-with-handle in (d) Rounded-bottom, 304
Amazon stock prices, 150 Alaska Air Group stock prices, 108 Amazon stock prices, 95 days from 11/08 to 9/09
days 10/99 to 3/00 days 08/98 to 12/98 days 7/99 to 11/99

Hourly bit traffic in the UK academic network backbone 11/19/04 to 01/27/05 Electrocardiograms (ECGs) from MIT-BH ST Changes, 10s data sets

(e) Falling peaks: a six day
/\’\NW\ decrease in traffic before
12/25/04 (Christmas)

Wl L bl

with measurements every 3-5ms

(f) Seven peaks: Low traffic
from 12/26/04 to 1/3/ 05, (9) Sharp rise: An ECG anomaly (h) Sharp dip: An ECG anomaly
(Christmas to New Year’s Eve) lasting 650ms in record 302 lasting 525ms in record 301

[Mannino and Abouzied. Qetch. CHI, 2018]
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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/
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https://vega.github.io/vega/examples/stock-index-chart/
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zoom: transforms the physical view
(i.e., objects get larger as they get "closer").

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