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we craft applications that make 
using data enjoyable and rewarding
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data doing

learning

understanding
exploring

discovering
motivating

presenting
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data doing
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doingdata

Monday, June 13, 2011



data doing
learning

understanding
exploring

discovering
motivating

presenting
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From data to doing

vizard fundamentals dashboard design

Our tiny brains

How we see

Visual comprehension

Chart dejunking

Fonts 

Needs + constraints

Principles

Structure + flow

Design Patterns

Wireframes
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Surveying the results of 
psychological 
experiments in the 1950s

“My problem is 
that I have been 
persecuted by 
an integer.”
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0

2

4

6

8

10

Binary digits Numbers Letters + Digits Short words Long words

Number of items we can recall
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2,147,483,648 bytes

7digits
5 one syllable words
2 seconds audio
3 visual images
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0

1,000,000,000

2,000,000,000

3,000,000,000

Computer You

Working memory capacity
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How we judge amounts
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People perceive...
Accurately Length of a line

Position in 2D space

Semi-accurately Area
Color intensity
Radial distance
Position in 3D space

Not accurately at all Odds of winning in 
Vegas
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Accurately: Position in 2D space
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Accurately: 2D length
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Semi-accurately: 2D area
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Semi-accurately: 2D area
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An example
Semi-accurately: 2D area

Accurately: 2D length
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People perceive...
Accurately Length of a line

Position in 2D space

Semi-accurately Area
Color intensity
Radial distance
Position in 3D space

Not accurately at all Odds of winning in 
Vegas
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Mark components on your 
report that could be better 
displayed using 2D lengths or 
areas. 
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6 principles of visual 
comprehension
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1) Principle of Proximity
Things that are spatially close belong to a 
group
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1) Principle of Proximity
Things that are spatially close belong to a 
group
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2) Principle of Similarity
Things that share color, size or shape belong to a 
group
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3) Principle of Enclosure
Objects that are enclosed by a shape will be 
seen as a group
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4) Principle of Closure
We strive to perceive shapes as complete
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4) Principle of Closure
We strive to perceive shapes as complete
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5) Principle of Continuity
Objects that are aligned are perceived as a group
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6) Principle of Connection
Objects that are connected are part of the 
same group
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Things that are spatially close belong to a group
Proximity

Similarity
Things that share color, size or shape belong to a group

Enclosure
Objects that are enclosed by a shape will be seen as a group

Closure
We strive to perceive shapes as complete

Continuity
Objects that are aligned are perceived as a group

Connection
Objects that are connected are part of the same group
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Apply the 6 principles of 
visual comprehension to your 
report.

Monday, June 13, 2011



Chart dejunking
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Increase data-ink ratio
(make every pixel tell a story about 
your data)

Fundamental rules of chart design

Reduce chartjunk
(remove chart elements that 
are decorative or ornamental)
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Remove chart junk

Images courtesy of Tim Bray: http://www.tbray.org/ongoing/When/200x/2003/03/13/Data-Ink
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Remove chart junk

Images courtesy of Tim Bray: http://www.tbray.org/ongoing/When/200x/2003/03/13/Data-Ink
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Increase data ink

Images courtesy of Tim Bray: http://www.tbray.org/ongoing/When/200x/2003/03/13/Data-Ink
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Increase data-to-ink ratio

Images courtesy of Tim Bray: http://www.tbray.org/ongoing/When/200x/2003/03/13/Data-Ink
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Increase data ink

Images courtesy of Tim Bray: http://www.tbray.org/ongoing/When/200x/2003/03/13/Data-Ink
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Use your brain’s strengths

Images courtesy of Tim Bray: http://www.tbray.org/ongoing/When/200x/2003/03/13/Data-Ink
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Remove chart-junk

Images courtesy of Tim Bray: http://www.tbray.org/ongoing/When/200x/2003/03/13/Data-Ink

Increase data-ink

Increase data-ink
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Fundamental rules of table design

Reduce 
tablejunk
(remove elements that are 
decorative or ornamental)

Increase data-ink ratio
(make every character meaningful)
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Reduce tablejunk

Monday, June 13, 2011



Reduce tablejunk
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Reduce tablejunk
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Objects that are aligned are perceived as a group

Principle of Proximity
Things that are spatially close belong to a group

Principle of Continuity
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Reduce tablejunk

Monday, June 13, 2011



Reduce tablejunk
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Reduce tablejunk
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Increase data-ink ratio
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Increase data-ink ratio
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Increase data-ink ratio
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Increase data-ink ratio
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Tables

Remove gridlines to eliminate clutter

Use lines or whitespace to separate areas that 

are conceptually different

Display the smallest number of digits that you 

can to support the needs of the table
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Choosing the right chart

http://extremepresentation.typepad.com/blog/2006/09/choosing_a_good.html
Andrew Abela
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Chart Chooser

http://www.chartchooser.com/
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De-junk your report!
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FontsWine
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Reds

Whites

Hearty, earthy, jammy, 
rustic

Tart, sophisticated, citrusy, 
light 
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Se"f

Sans-se"f

Hearty, rustic, somber, 
dignified

Light, modern, smooth, 
simple hh

Serif

Serif
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Reds

Whites

Merlot, Shiraz, Cabernet 
Sauvignon, Pinot Noir

Chardonnay, Sauvignon 
Blanc, Riesling
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Se"f

Sans-se"f

Georgia

Arial / Helvetica hh
Serif

Serif

Verdana / Tahoma

Times New Roman
Palatino

Trebuchet
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Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do 

eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 
minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex 
ea commodo consequat. Duis aute irure dolor in reprehenderit in 
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 

anim id est laborum.

History of Medicine

Lorem ipsum dolor sit amet, consectetur 
adipisicing elit, sed do eiusmod tempor 
incididunt ut labore et dolore magna 
aliqua. Ut enim ad minim veniam, 

Fonts - Simple rules
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Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do 

eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 
minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex 
ea commodo consequat. Duis aute irure dolor in reprehenderit in 
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 

anim id est laborum.

History of Medicine

Lorem ipsum dolor sit amet, consectetur 
adipisicing elit, sed do eiusmod tempor 
incididunt ut labore et dolore magna 
aliqua. Ut enim ad minim veniam, 
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Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do 

eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 
minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex 
ea commodo consequat. Duis aute irure dolor in reprehenderit in 
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 

anim id est laborum.

History of Medicine

Lorem ipsum dolor sit amet, consectetur 
adipisicing elit, sed do eiusmod tempor 
incididunt ut labore et dolore magna 
aliqua. Ut enim ad minim veniam, 

Body Text
Clean readable text, 
50-80% of your text 
will look like this.

•10-16pt
•Arial or Georgia
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Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do 

eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 
minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex 
ea commodo consequat. Duis aute irure dolor in reprehenderit in 
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 

anim id est laborum.

History of Medicine

Lorem ipsum dolor sit amet, consectetur 
adipisicing elit, sed do eiusmod tempor 
incididunt ut labore et dolore magna 
aliqua. Ut enim ad minim veniam, 
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Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do 

eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 
minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex 
ea commodo consequat. Duis aute irure dolor in reprehenderit in 
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 

anim id est laborum.

History of Medicine

Lorem ipsum dolor sit amet, consectetur 
adipisicing elit, sed do eiusmod tempor 
incididunt ut labore et dolore magna 
aliqua. Ut enim ad minim veniam, 

Header
Use to separate and 
name sections

•150%-200% of body
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Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do 

eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 
minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex 
ea commodo consequat. Duis aute irure dolor in reprehenderit in 
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 

anim id est laborum.

History of Medicine

Lorem ipsum dolor sit amet, consectetur 
adipisicing elit, sed do eiusmod tempor 
incididunt ut labore et dolore magna 
aliqua. Ut enim ad minim veniam, 
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Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do 

eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 
minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex 
ea commodo consequat. Duis aute irure dolor in reprehenderit in 
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 

anim id est laborum.

History of Medicine

Lorem ipsum dolor sit amet, consectetur 
adipisicing elit, sed do eiusmod tempor 
incididunt ut labore et dolore magna 
aliqua. Ut enim ad minim veniam, 

Notes
Additional things 
a user should be 
aware of

•85% of body
•Lower contrast
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Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do 

eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 
minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex 
ea commodo consequat. Duis aute irure dolor in reprehenderit in 
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 

anim id est laborum.

History of Medicine

Lorem ipsum dolor sit amet, consectetur 
adipisicing elit, sed do eiusmod tempor 
incididunt ut labore et dolore magna 
aliqua. Ut enim ad minim veniam, 
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Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do 

eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 
minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex 
ea commodo consequat. Duis aute irure dolor in reprehenderit in 
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 

anim id est laborum.

History of Medicine

Lorem ipsum dolor sit amet, consectetur 
adipisicing elit, sed do eiusmod tempor 
incididunt ut labore et dolore magna 
aliqua. Ut enim ad minim veniam, 

Emphasis
Draw the eye 
to key points

•Same size as body
•High-impact color/bold/italic
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Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do 

eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 
minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex 
ea commodo consequat. Duis aute irure dolor in reprehenderit in 
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occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 

anim id est laborum.

History of Medicine
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incididunt ut labore et dolore magna 
aliqua. Ut enim ad minim veniam, 
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ea commodo consequat. Duis aute irure dolor in reprehenderit in 
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 

anim id est laborum.

History of Medicine

Lorem ipsum dolor sit amet, consectetur 
adipisicing elit, sed do eiusmod tempor 
incididunt ut labore et dolore magna 
aliqua. Ut enim ad minim veniam, 
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Apply the Juice Simple Font 
Framework™ to your report.
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From data to doing

vizard fundamentals dashboard design

Our tiny brains

How we see

Visual comprehension

Chart dejunking

Fonts 

Needs + constraints

Principles

Structure + flow

Design Patterns

Wireframes
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Data Dashboards
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What process will help me 
design a good dashboard?

Why are dashboards 
important?
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Big pile of valuable, 
lonely data info-hungry front-line folks 

who can add context and 
meaning to the data

analyst, the 
reluctant 
gatekeeper

Dashboard acts as a bridge 
to front-lines and multiplies the 
value of the data
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One screen
Information density

Few options
Simple interaction

Many views
Information comprehension

Exploration
Highly interactive

evolutionearly late
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One screen
Information density

Few options
Simple interaction

Many views
Information comprehension

Exploration
Highly interactive

evolutionearly late
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data visualization

interface design
+

Breadth and depth of 
data
User workflows and 
guidance
Connections and 
interaction between 
visuals
Flexibility and 
configuration

}
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wireframespatternsstructure & 
flow

principles & 
objectives

http://www.flickr.com/photos/cushinglibrary/3834109667

needs & 
constraints
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Inputs to design

Users
Executive
Analyst

Technology
Screen resolution
Data refresh rate

Workflow
Processes
Other data sources

Required features
Export data
Mobile access

Data
Measures
Dimensions

Business goals
Cost savings
Find opportunities
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Principles of 
dashboard design
Thou shalt...

• Guide users along the journey to find answers

• Focus on actions that can be executed in the 
user’s role

• Pursue simplicity by minimizing distracting 
information and design elements
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Objective:

What should I be able to 
accomplish by using the 
dashboard?
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http://www.nytimes.com/interactive/business/buy-rent-calculator.html

New York Times
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http://works.periscopic.com/voteeasy/#

Periscopic: VoteEasy
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Structure & flow

http://emmanuellibrary.files.wordpress.com/2010/10/barrel-rider.jpg
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What does this tell me?
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Process
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Relationships
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Drill-down workflow
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Dashboard 
Design 
Patterns

Features,
visualizations,
layouts, &
design approaches 
for constructing 
your dashboard

http://www.flickr.com/photos/neilt/2517652
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Global filters

allow user to define overall 
scope of the dashboard

wefeelfine.org
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Configurable title User constructs the 
view with a summary 
statement
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Leaderboard

Answer the common 
question: what is the best & 
worse performing?

Monday, June 13, 2011



visualizations
data 

presentation

configurationnavigation help & context

layout

design
output

user input

collaboration elastic lists

selectable 
charts

treemap

heatmap

small multiples

sparklines

tag cloud

wordstream

wordtree

parallel 
coordinates

network 
diagram

bubble 
chart

unit chart

spikechart

lava-lamp 
chart

squarified 
pie chart

animated 
bubbles

bullet chart

events on 
timeline

good/bad 
coloring

tiles

dynamic 
text 

summary

table

leaderboard

KPI 
summary

basic charts

comparison 
to mean/

norm/goal

alternate 
view

"fill the box" 
bar graph

question-
based titles/

labels

suggest 
first action

tooltip

overlay help

legend/key

progress bar

in-context 
help

numbered 
labels

filters

hierarchical 
item selection slider

elastic lists

selectable 
charts

configuration 
by user type

titles with 
editable text

user-defined 
goals

table column 
sorting

annotatio
n

starring

writing a review

collectible 
achievements

share 
findings

selectable 
text in title

selectabl
e KPIs

animate 
transition

tabs

drop-down 
menu

breadcrumbs

carousel

table 
pagination

accordion

details on 
demand

hide/
show 
panel

cursor 
invitation

question-based 
navigation

export to 
filetype

save saving views

print

tag an object

vote to promote

in-line 
editing

range 
selector

calendar 
picker

rating an 
object chart 

dejunking
table 

dejunking

grid

process 
flow-based 

layout

grouping 
similar 
metrics

process or 
funnel chart
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http://www.enterprise-dashboard.com/2008/04/11/the-uber-art-of-dashboards/
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Wireframes

Focus on... Don’t sweat...
Layout Look & feel

Realistic data 
structure and size

Realistic data

Visible features Invisible features (business 
logic, database)
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Examples of effective 
dashboards
Qualcomm

TrendView

AppliedBroadband
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What process will help me design a good 
dashboard?

Tools for guiding users to answers and action

Persuade and empower a broad audience

needs & 
constraints

principles & 
objectives

structure & 
flow patterns wireframes

Why are dashboards important?

Require new skills beyond data visualization
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we craft applications that make 
using data enjoyable and rewarding

Download these slides later :

Workshop: http://www.bit.ly/AEAJuiceWS

Keynote: http://www.bit.ly/AEAJuiceKN
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