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feb 14-23 : proposal meetings

march 7 : presentation topics due

march 9 : proposals due

march 27-29: project updates

april 3-24 : paper presentations

may 1 : final project presentations

may 3 : process books due
4
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last time...
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-toolkits and languages
-tableau public
-d3
-processing

-tips for giving a talk
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HOW TO GIVE A TALK
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-move around

-vary the pitch of your voice

-speak loudly and clearly, and face the 
audience

-summarize your talk at the beginning 
and end

-finish within your time limit

-practice, practice, practice
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DEALING WITH NERVES

Hans Hagen



NUTS & BOLTS
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http://www.ted.com/talks/nancy_duarte_the_secret_structure_of_great_talks.html
http://www.ted.com/talks/nancy_duarte_the_secret_structure_of_great_talks.html
http://www.ted.com/talks/nancy_duarte_the_secret_structure_of_great_talks.html


STRUCTURE
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-rule-of-thumb: you have 2 minutes 
to engage your audience before they 
doze off
-Why should I stay awake for this talk?
-What is the problem?
-Why is it an interesting problem?

-starting with the outline is a waste of 
time



STRUCTURE
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-talk about the problem

-talk about the solution

-talk about where this will lead us

-repeat



-background 
-choose solid color, preferable white or black
-don’t let the background compete with the 
foreground

-avoid too much text
-no full sentences

-keep the text readable
- rule-of-thumb: nothing smaller than 28 pt font

-save animation for emphasis
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SLIDES
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Williams’s design principles



Contrast
Repetition
Alignment
Proximity

17

Williams’s design principles



PRINCIPLE OF CONTRAST

If two items are not exactly the same, then 
make them different. Really different.

Don’t be a wimp.
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19 Williams 1994



PRINCIPLE OF REPETITION

Repeat some aspect of the design 
throughout the entire piece.
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REPETITIONS
bold typeface
light typeface
square bullets
indents
spacing
alignments

Williams 1994



PRINCIPLE OF ALIGNMENT

Nothing should be placed on the page 
arbitrarily. Every item should have a visual 
connection with something else.
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strength of edge gives 
strength to the layout

Williams 1994



PRINCIPLE OF PROXIMITY

Group related items together . . . physical 
closeness implies a relationship.
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25 Williams 1994



FOR YOUR PRESENTATIONS
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UPDATE PRESENTATIONS
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-what you are doing and why

-data and task abstraction

-plan for analyzing data

-design of system or detail of tools 
you plan to use

-progress you’ve made so far



PAPER PRESENTATIONS
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-analysis of the methods and papers
-use the language and framework discussed in 
class

-critique of the methods and papers
-have an opinion!
-argue your point based on what we’ve been 
talking about this semester
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DESIGN STUDIES
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-user-centered

-problem-driven

-real people, real problems, real data



The process of conducting a design study is the analysis 
by visualization researchers of a specific real-world 
problem faced by domain experts, the design of a 
visualization system that supports their work, the 
validation of this design, and the reflection about lessons 
learned in order to refine visualization design guidelines.
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The process of conducting a design study is the analysis 
by visualization researchers of a specific real-world 
problem faced by domain experts, the design of a 
visualization system that supports their work, the 
validation of this design, and the reflection about lessons 
learned in order to refine visualization design guidelines.
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 translate tasks and data from domain-specific form into 
abstractions that can be addressed through visualization



The process of conducting a design study is the analysis 
by visualization researchers of a specific real-world 
problem faced by domain experts, the design of a 
visualization system that supports their work, the 
validation of this design, and the reflection about lessons 
learned in order to refine visualization design guidelines.
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the core contribution of a design study is solving a real-world 
problem; real users and real data are mandatory

collaboration between visualization researchers and domain 
experts is fundamental and mandatory



The process of conducting a design study is the analysis 
by visualization researchers of a specific real-world 
problem faced by domain experts, the design of a 
visualization system that supports their work, the 
validation of this design, and the reflection about lessons 
learned in order to refine visualization design guidelines.
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creative process of searching through a vast space of 
possibilities to select one of many possible good choices from 

the backdrop of the far larger set of bad choices

successful design typically requires the explicit consideration 
of multiple alternatives



The process of conducting a design study is the analysis 
by visualization researchers of a specific real-world 
problem faced by domain experts, the design of a 
visualization system that supports their work, the 
validation of this design, and the reflection about lessons 
learned in order to refine visualization design guidelines.
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crucial aspect is the validation of both the 
problem analysis and the design



The process of conducting a design study is the analysis 
by visualization researchers of a specific real-world 
problem faced by domain experts, the design of a 
visualization system that supports their work, the 
validation of this design, and the reflection about lessons 
learned in order to refine visualization design guidelines.
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design becomes research when reflection leads to 
improving the process of design itself, by confirming, 

refining, rejecting, or proposing guidelines
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INFORMATION  LOCATION

head computer

TASK  CLARITY

fuzzy crispscope
stability
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CONTRIBUTIONS

-problem characterization and 
abstraction

-validated visualization design

-reflection



HOW DO YOU CONDUCT A DESIGN STUDY?
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write

deployimplementdesigndiscover

cast winnowlearn

Precondition Stages

reflect

Project Stages

Analysis Stages

Personal Validation Inward-facing Validation Outward-facing 
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-learn

-winnow

-cast 

-discover

-design

-implement

-deploy

-reflect

-write
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-learn

-winnow

-cast 

-discover

-design

-implement

-deploy

-reflect

-write

precondition is solid knowledge of 
visualization literature

informs all later stages
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-learn

-winnow

-cast 

-discover

-design

-implement

-deploy

-reflect

-write

identify most promising collaborations

start broad, gradually narrow

practical considerations:
- does data exist?
- how much time for the project?

intellectual considerations:
- is there an interesting vis research question?
- is there a real need?
- am i addressing a real (and important) task?

interpersonal considerations:
- rapport
- enjoyment
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-learn

-winnow

-cast 

-discover

-design

-implement

-deploy

-reflect

-write

awareness of roles 

front-line analyst
gatekeeper
connector
translator
co-author

fellow tool builder



47

-learn

-winnow

-cast 

-discover

-design

-implement

-deploy

-reflect

-write

problem characterization and 
abstraction

insufficient:
- just talking to users
- fly-on-the-wall

contextual inquiry
- researcher observes user “in the wild” 
and interrupts to ask questions when 
clarification is needed

focus discussion on problems, not 
solutions
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-learn

-winnow

-cast 

-discover

-design

-implement

-deploy

-reflect

-write

data abstraction
visual encoding
interaction

consideration space of possible 
solutions . . .

. . . filter to proposal space . . .

. . . filter to selection space

parallel ideation 
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-learn

-winnow

-cast 

-discover

-design

-implement

-deploy

-reflect

-write

prototypes, tool, and usability

rapid prototyping
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-learn

-winnow

-cast 

-discover

-design

-implement

-deploy

-reflect

-write

release and gather feedback

goal is to validate system “in the wild”

confirmed by:
- perform task faster, more effectively, or 
for the first time ever
- changing perception of problem

many methods proposed in literature
-case studies vs lab studies
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-learn

-winnow

-cast 

-discover

-design

-implement

-deploy

-reflect

-write

confirm, refine, reject, propose guidelines
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-learn

-winnow

-cast 

-discover

-design

-implement

-deploy

-reflect

-write

writing a design study paper takes 
longer than writing a technique paper!

most often need to revisit and refine 
abstraction

does not have to be a design study 
paper
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-domain
- comparative genomics

-data
- multiscale

- genome
- chromosome
- block
- feature

-task
- syntenic relationship: features on the same chromosome

- proximity and location
- size
- orientation
- similarity
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VISUAL ENCODING

-color limits
-no info about destination
-<12 distinguishable colors

-connection limits
-visual clutter



TAXONOMY
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TECHNIQUES

-multiple linked views

-overview + detail: 3 levels
-genome: separate-circular, color and connection
- edge-bundling

-chromosome: rectangular, color
-more screenspace for details
- histograms for block stats
- annotations for marking feature positions

-block: connection
- separate + contiguous histograms for feature stats
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CASE STUDY

59



MANFRED 
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KEY IDEAS

65

-power of linked views for multiscale

-abstraction from domain to generic problems

-visual encoding choices according to known 
limitations

-clutter reduction via edge bundles
-two levels of task

- block reliability vs higher level science

-thoughts?
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REQUIRED READING
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NONE!
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- Interactive Visualizations of English Usage in Public Media. Yuan 
Fang and Zhan Wang

- The "friend" analyzer. Chao Yang and Ian Jensen

- Color Palette Extraction. Clifton Brooks

- Happiness visualization. Nguyen Thanh Hoa and Lin Zhang

- Collaborative Network Analysis and Visualization. Samira Daruki 
and Swetha Machanavajhala

- Visualization of earthquake data. Chenxu Ding and Mingwang Tang


