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Why talk about a textbook to a room of experts?

many folks here in graphics or HCI, but few in visualization
—my own roots in graphics, later added HCI quant methods, then HCI qual methods

convince you of the value in thinking systematically about vis design
—decompose into comprehensive framework of principles and design choices
—situate specific examples within framework as concrete illustrations

provide unified view that crosscuts entire field of visualization
—infovis and scivis: addressing different kinds of data

—visual analytics: interweave data analysis & transformation w/ interactive visual
exploration

—caveat: my own background in infovis shines through!

Analysis framework: Four levels,

* domain situation
—who are the target users?

abstraction

—translate from specifics of domain to vocabulary of vis

* what is shown? data abstraction

« often don’t just draw what you're given: transform to new form
* why is the user looking at it? task abstraction

* idiom
* how is it shown?
* visual encoding idiom: how to draw
* interaction idiom: how to manipulate

algorithm
— efficient computation

three questions

domain

abstraction

[A Nested Model of Visualization Design and Validation.
Munzner. IEEETVCG 15(6):921-928, 2009 (Proc. InfoVis 2009). ]

domain

abstraction

idiom

-algorithm

How?

[A Multi-Level Typology of Abstract Visualization Tasks
Brehmer and Munzner. IEEETVCG 19(12):2376-2385, 2013 (Proc. InfoVis 2013).]
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Why is validation difficult?

« different ways to get it wrong at each level

A Domain situation
You misunderstood their needs

Q Data/task abstraction
You're showing them the wrong thing

@ Visual encoding/interaction idiom
The way you show it doesn’t work

Algorithm
Your code is too slow

Why is validation difficult?

TreeJuxtaposer

Why analyze?

SpaceTree

Datasets

Attributes

(3 DataTypes

(3 Attribute Types
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How to handle complexity: 3 more strategies + | p
Manipulate Facet Reduce > Derive
® Change ® Juxtapose ® Filter
@ |
® Select ® Partition 3 Aggregate

® Navigate
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® Superimpose
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views

show with

revious

o

* change view over time
* facet across multiple

¢ derive new data to

in view

I

* reduce items/attributes
within single view

How to handle complexity: 3 more strategies + | previous

Manipulate Facet Reduce > Derive
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* change over time

- most obvious & flexible
of the 4 strategies
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How to handle complexity: 3 more strategies + | previous
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Idiom: bird’s-eye maps

encoding: same
data: subset shared

navigation: shared
—bidirectional linking

differences
—viewpoint
—(size)

e overview-detail
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[A Review of Overview+Detail, Zooming, and Focus+Context Interfaces.
Cockburn, Karlson, and Bederson. ACM Computing Surveys 41:1 (2008),

1-31]
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System: Cerebral

LPS_1 Fs

Idiom: Smnall multiples

LPSLL37_1 &2

* encoding: same

Chnge o

* data: none shared

—different attributes for
node colors

£ LpsLLzz_2 £

— (same network layout)

* navigation: shared

I

Idiom: Linked highlighting

see how regions contiguous in one view are

distributed within another

—powerful and pervasive interaction idiom

encoding: different

data: all shared

[“hssists - Putol| |

System: EDV
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[Visual Exploration of Large Structured Datasets. Wills. Proc. New Techniques
and Trends in Statistics (NTTS), pp. 237-246. 10S Press, 1995.]

Coordinate views: Design choice interaction
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* why juxtapose views!?
—benefits: eyes vs memory

* lower cognitive load to move eyes between 2 views than remembering previous state with
single changing view
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A quick taste of my own work!

technique-driven problem-driven
work work
theoretical
foundations
evaluation

Technique-driven: Graph drawing
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Evaluation: Graph drawing
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Search set model of path tracing
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Evaluation: Dimensionality reduction
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of cluster factors
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Problem-driven: Many domains
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Separate vs integrated views
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Theoretical foundations

+ Visual Encoding Pitfalls « Strategy Pitfalls
- What | Did Over My Summer

- Least Publishable Unit

- Unjustified Visual Encoding
- Hammer In Search Of Nail

- 2D Good, 3D Better

- Color Cacophony

- Rainbows Just Like In The Sky

Papers Process & Pitfalls
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