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Role of Interaction in Information Visualization,
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Visualization, 2007.

o and were designed by Petra Isenberg.

Why Interaction?
e ...
0 Datasets are too large to:

o display in one view

o comprehend in entirety
0 Interest in only subset of the data
0 Interest in different views of the data
0 Extract relevant information & transform

O ...




Sense-making Cycle
I

Data Visual Form
Raw .| Data | Visual -
Data * Tables Structures Views
Data Visual 't) View O
Transformations Mappi Transformations
1 t

Human interaction

Card etal., 1999

Sense-making Cycle




Interaction Techniques
3

Based on user intent
o Select — mark something as interesting
0 Explore — show me something else
0 Reconfigure — show me a different arrangement
o Encode — show me a different representation
o Abstract/Elaborate — more or less detail
o Filter — show me something conditionally
o Connect — show me related items

Yiet al., InfoVis 2007

Selection

8
o Mark something as interesting
o Often combined with other techniques
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Explore

ey ...
o Show me something else

o Examine subset of data cases (view-based)
o E.g. Panning (move viewpoint across representation)
o E.g. Direct Walk (move viewing focus through clicks)
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Reconfigure
I [ —
o Show a different arrangement

o Move data items to
m Enable better comparison
m Avoid occlusion

m Correspond to some mental model of the data
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ConeTrees Table Lens
(Robertsonetal., 1991) (Rao & Card, 1995)




Star Glyphs
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Parallel Coordinates




Rearrangement of Selected Data Items

2D Parallel Coordinates to 3D Parallel Glyphs




Star Glyphs aligned to coordinate axes
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EPS Lens




EdgelLens

Encode
|28 |

o Show a different:
O Representation Type
o Visual appearance: Colour, Size, Shape, ...

Canada Co2 Emissions

Canada Co2 Emissions
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Isenberg and Carpendale, InfoVis, 2007




Encode

20 ]
0 Animation can aid encoding changes
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DynaVis - Heer & Robertson, 2007

Abstract/Elaborate

=
o Show me more or less detail
o Adjust level of abstraction
o Detail-on-demand

O Zooming (as long as representation isn't fundamentally altered)

Warning: Not every technique belongs to
just one category.

Isenberg and Carpendale, InfoVis, 2007




Filter

o Show subset of data based on condition
O e.g., by selecting a datarange | fins russei. ciement

Ronco. Ross
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o or filtering based on distance from focus
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AlphaSlider, Ahlberg & Shneiderman, 1993; DocuBurst, Collins, 2007

Connect

o Show related items
o e.g. brushing
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Heer & boyd, InfoVis 2005 Collins & Carpendale, InfoVis 2007




"Overview first, zoom and filter,
then details-on-demand”

pictures from www.b-eye-network.com
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ﬂ Tools for Visualization



Visualization Websites




Many Eyes

explore

participate

learn more

many eyes ...

for shared visualization and discovery

NEW c:nipirecompare

comparison CcCOm P dl"@compare
tag cloud

brought to you by =

http://[www.many-eyes.com



Many Eyes

e
0 16 visualization types
0 Upload plain text, comma or tab delimited

0 Discuss and share visualizations with colleagues

0 2 language-specific visualizations (tag cloud and
word tree)

o Comparison views, e.g. change treemap

0 Interactive, save any state of view in threaded
discussion

0 WWW.many-eyes.com
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m Formality in Blogging CorpBlawg, Cornelius Puschmann, 2008; ManyEyes, Wattenberg et al., 2007
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Visualizations : Scatterplot of F-score, standard deviation and post frequency in web logs
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http://services.alphaworks.ibm.com/manyeyes/user/2fqLEsOtha6U6_128eTE2~

Swivel
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Upload and explore data.

As a preview it's rough around the edges, may vour love for data gquide you.

Swivel Business

Have you tried Swivel Business?

Spotlight YouTube Generation
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Contributed by American Polls 2
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Swivel

664
0 Excel-type charts only
o Discussion forum
o Comma, tab delimited data upload



Programming Libraries




prefuse
.84y

H S B Bl S Home | Download | Gallery | Documentation | FAQ
INFORMATION VISUALIZATION TOOLKIT

Search

Download 7 = rosa | T g':"': % i
prefuse beta 38394041424344 T o &)
Sourca ap (ap) a.dmb the prefuse visualization toolkit

Prefuse is a set of software tools for creating rich interactive data visualizations. The original prefuse toolkit provides a visualization framework for the Java

Gallery programming language. The prefuse flare toolkit provides visualization and animation tools for ActionScript and the Adobe Flash Player.

= > Prefuse supparts a rich set of features for data modeling, visualization, and interaction. It provides optimized data structures for tables, graphs, and trees,
= a host of layout and visual encoding techniques, and suppart far animation, dynamic queries, integrated search, and database connectivity. Prefuse is
written in Java, using the Java 2D graphics library, and is easily integrated into Java Swing applications or web applets. Prefuse is licensed under the terms
of a BSD license, and can be freely used for both commercial and non-commercial purposes.

The visualization gallery and demonstration video provide numerous examples of the types of applications that can be built with the prefuse toolkit.

To learn mare about prefuse, take a look at the user’s manual or the frequently asked questions. For users of the alpha version of the toolkit, there is
also a porting guide for migrating to the beta version.

Need help? Visit the Help Forum on SourceForge.net (You'll need a SourceForge login to post). Please be sure to include detailed information (e.g., stack
traces, source code, etc) if you need debugging help. -

If you are interested in tools for ActionScript and Flash, see the prefuse flare project instead.

announcements

2008.04.02: Our friends at the IBM Visual Communication Lab are using prefuse flare to create visualizations for the Many-Eyes visualization service. J e ff r e H e e r
Check out their new Comparison Tag Clouds, made with Flare!
2007.10.22: We're happy to announce the first alpha release of prefuse flare, a new prefuse-based visualization library written in ActionScript 3! Flare

brings the visualization capabilities of prefuse to the web and runs in the Adobe Flash Player.

2007.06.11: The Toronto Star, Canada's most highly circulated daily, just ran a story on the prefuse-based DocuBurst visualization! Congrats to Chris,
the author of DocuBurst! Check out the prefuse gallery for DocuBurst and other great visualization projects.

2007.02.11: A number of new projects have been added to the prefuse gallery. Check them out!

2006.05.18: The prefuse.org website has moved to a3 new server, with better performance and new features. For example, you can now add comments to
pages of the user manual. Apologies to any visitors who have encountered 404 errors by using outdated prefuse.sourceforge.net URLs.

P X —r; 2006.04.16: Prefuse has now surpassed 10,000 downloads! Thanks to everyone who has contributed to the toolkit along the way.
F\.,.,:Map Layout 2006.032.03: The prefuse-based Vizster visualization appeared on the CBS crime drama Numb3rs! Watch the video clip (WMV, 4.7M).

Feeds (Atom | RSS) releases
2007.10.21: prefuse-beta 2007.10.21 released. See the release notes for more.

2008.04.02: flare-alpha 2008.04.02 released. See the release notes for more.



prefuse

w0 )
o Open source Java programming library
o BSD license

o Software architecture follows sense-making cycle
o Standard data formats supported (1/O)
o Interaction out-of-the-box
o Supplied collection of layouts and renderers

0 Active user support forums

0 Relatively fast prototyping

o Easily link with java NLP code libraries
o Our tool of choice!
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170 prefuse examples by Collins et al.




Processing

File Edit Sketch Tools Help

Wiords

* lords.

*

* The text(] function is used for writing words to the screeh.
*

*

Created 15 January 2003

zize (200, 200):
background (102) ;

f¢ Load the font. Fonts are located within the

S main Processing directory/folder and they

/4 mast be placed within the data directory

A4 of your sketch for them to load

PFont fontd = loadFont("Ziggurat-HTF-Black-3Z.wlw");

A4 Bet the font and its size (in units of pixels)
textFont{fontd, 32);

int x = 30;

Sf Use £ill() to change the walue or color of the text
£i1140);

text("ichi™, =, 60);

£ill(51):

text("ni™, =, 95);

l

m

Processing.org
Ben Fry and Casey Reas



Processing
e ...

o Open source programming language and IDE
o Simplified graphics and interaction (2D & 3D)
0 Based on Java, can import Java packages

0 Easy to learn

o Many help resources (online and print)

o Very wide programmer base
o mostly designers, artists, students



A3 hitp://www.wefeelfine.org - wefeelfine - Mozilla Firsfox_
Feeling Gender Age ‘Weather Location

i used to read it aloud just to feel the way the words tasted
movements of my tongue as i shaped them

Steinweber & Koller, S|m|Iard|verS|ty net, 2008

Applet wefeelfine started

Jonathan Harris,
www.wefeelfine.org

Neumann et al., KeyStrokes, EuroVis 2007

173 linguistic examples made with Processing




InfoVis Toolkit

e §
ivtk.sourceforge.net

Jean-Daniel Fekete




InfoVis Toolkit

s 4 ...
o Graphics toolkit for Java

0 Software architecture follows sense-making cycle
o Standard data formats supported (I/O)
o Supplied collection of layouts and renderers

o Matrix and parallel coordinates visualizations
maybe especially useful for NLP

0 Fast, small memory footprint
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176 examples made with the InfoVis Toolkit




Visualization Software




Microsoft Excel

o Can do more than you think!
0 ... But be careful, new features can be misleading!
0 www.juiceanalytics.com has great tips

Vegetables Consumed (lbs)

sroceot | 000

Carrots 170

Brussel Sprouts 0

Leeks [ 250

E
|
Spinach F 200




SpotFire
1 Coordinated views
0 Multi-dimensional data

0 Customized for business intelligence, but
applicable to quantitative research

0 spotfire.tibco.com
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Tableau

ey
0 Easily compose visualizations with
"VizQL" language
o Drag and drop data columns into a library
of visualizations

0 Create “"dashboards” of always-up-to-date
data graphics

o tableausoftware.com



overview | fast analytics and visualization

= | Teb .

File Edit View Format Data Anslysiz Table Bookmark Collaborste Window Help

Ll | aB-leows -o|[fRBR

Drop faeid here

Dwop field here

tableausoftware.com




TreeForm

B T 0 Customized software
L o /\ o == forsyntaxtree
B . drawing
rul e %AT,/;\ o Open source initiative
oy I N lead by Donald
“’Fﬂm o V'P+/\Inﬂ’ D1’/L>(vp+ ) y
A e N LA Derrick and Daniel
= IS Archambault
QR 0 Lots of alternative

packages, most of
them not very good

http://www.ece.ubc.ca/~donaldd/treeform.htm



Emerging Research




Collaborative Visualization

Love Song 4

Bar Charts

Lovesong 1
Lovesong 2
Lovesong 3

Lovesong 4

Isenberg and Carpendale, InfoVis 2007



Toolkits for Visualization on the Web
B

Home | Tutorial | API Documentation

flare

VISUALIZATION ON THE WEB

Download

flare alpha
release 2008.04.02

source zip (.zip)
1.1mb

flare demos

Tools

Flex SDK

free actionscript
compiler

from adobe systems,
inc.

Flex Builder
AS3 devel.
environment

from adobe systems,
inc.

Search

et

Prol

the flare visualization toolkit

ActionScript 3 libraries for interactive visualizations on the web.

Flare is a collection of ActionScript 3 classes for building a wide variety of interactive visualizations. For example,
flare can be used to build basic charts, complex animations, network diagrams, treemaps, and more. Flare is written
in the ActionScript 3 programming language and can be used to build visualizations that run on the web in the Adobe
Flash Player. Flare applications can be built using the free Adobe Flex SDK or Adobe's Flex Builder IDE. Flare is based
on prefuse, a ful-featured visualization toolkit written in Java. Flare is open source software licensed under the
terms of the BSD license, and can be freely used for both commercial and non-commercial purposes.

Take a look at our initial flare demo reel to see some of the visualizations that flare makes it easy to build.
To get up and running with flare, take a look at the Flare Tutorial and the API documentation.

Need help? Visit the Flare Help Forum on SourceForge.net (You'll need a SourceForge login to post). Please be
sure to include detailed information (e.qg., stack traces, source code, etc) if you need debugging help.

Flare is just getting up and running, so please excuse any rough edges you may encounter, and look for mare
changes in the near future!

announcements

2008.04.02: Qur friends at the IBM Visual Communication Lab are using Flare to create visualizations for the
Many-Eyes visualization service. Check out their new Comparison Tag Clouds, made with Flare!

2008.02.19: A new flare release is now available.

2007.10.22: The first alpha release for prefuse flare and the launch of flare.prefuse.org!

releases
2008.04.02: flare-alpha 2008.04.02 released.

Flare Visualization Toolkit, Heer 2008
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my watchlist
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participate
create visualization
upload data set
create topic center

learn more
quick start
visualization types
data format & style
about Many Eyes
FAD

Google EN

Data Sets : parliamentary text [ ... [}

Uploaded by: gerald Created at: Wednesday July 29, 4:23 Al
Data Source: Brown corpus
Description:

( )

THE STV DISSECTED

A reminder first of all of the way in which the STV would work in parliamentary constituencies .
Each constituency would return from three to nine members | five being generally regarded as the
optimum number

Every elector would have one vote .

It would not be cast by marking the familiar X opposite the name of a single candidate .

Instead it would be an expression of preferences | indicated by putting the figure 1 opposite the name of
the first-preferred candidate | the figure 2 opposite the name of the second-preferred and so on .
The preferences could include as many or as few of the candidates as the voter wished

A candidate would be elected not by securing a plurality of votes but by securing a quota of votes
A quota is established by dividing the total number of valid votes by the number of members to be
elected plus one | and rounding up or adding one to the quotient .

In the framewaork of the STY this apparently strange formula is rational |

In atypical United Kingdom five-member constituency 250 000 votes might be cast .

The quota would then be 250 000 divided by five-plus-one i,

e

41 BET .

Mo moare than five candidates could be credited with more than 41 B67 votes each .

blog
contact Us watch . add to W ealEe rate |
contact this LJi topic center @ SU# this -

Done
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Upload text or tabular data
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@& -2 -8 U 6 |E} http://manyeyes alphaworks.ibm.com/manyeyes/visualize/parliamentary-text |v| b-] |' Google |L'4~
l"-LLI II."‘ .__n. _‘
&) & Choosing a visualization type for parliamentary text _
explore :
visualizations L
data sets Analyze a text
comments
topic centers
my stuft — Tag Cloud
my topic centers ——— R
my watchlist rl tX [ How are you using your words? This enhanced tag cloud will show you the words popularity in the given set of
my eontributions text.
messages to me
Learn more
participate

create visualization
upload data set
create topic center

Wordle
learn more Waordle is a toy for generating "word clouds” from text that you provide. The clouds give greater prominence to
fquick start words that appear more frequently in the source text.

visualization types
data format & style
ahout Many Eyes
FAQ

hlog

Learn maore

Word Tree
contact Us = S _ _ _ . o
contact _ and | See a branching view of how a word or phrase is used in a text. Navigate the text by zooming and clicking.

rennrt 8 b - i

http://manyeyes.alphaworks.ibm.com/manyeyes/visualizations/new/tag-cloud/parliamentary-text
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Choose visualization type
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Tag clouds - alpha order, size by TF
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