Storytelling with InfoVis
S

CS 7450 - Information Visualization
October 12, 2016
John Stasko

Learning Objectives
gﬁg
Define narrative visualization (vis for storytelling) and explain how it
differs from analytic/exploratory visualization

Name and describe different genres and approaches to narrative
visualization

Explain the style, content, and significance of Rosling's GapMinder
video

View and learn from designs of examples

Mariano Rivera, What's Warming World?, Home and Away, Bubble Bust
to Recovery, Fallen of WWII, ...
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Review

Purpose “
E.\ﬁ
Two main uses of infovis

Analysis — Understand your data better and
act upon that understanding

Presentation — Communicate and inform
others more effectively

Today we look at that second one more
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Telling Stories q
E.\ﬁ
Data visualization can help to

communicate ideas, summarize, influence,
unite, explain, persuade

Visuals can serve as evidence or support
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A Famous Example

TED —

TALKS

Hans Rosling shows the best stats you've ever seen

Hans Rosling
Gapminder

Thanks to our sponsor
HANSROSLING

fivebytwenty @

What to watch next

- Teo0r

~& 0820800 2006

Other talks from “Women Reshaping the
World™

http://www.ted.com/index.php/talks/hans_rosling shows_the_best stats_you ve_ ever seen.html
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They Had Him Back

TED

TALKS

Hans Rosling's new insights on poverty

About this talk

che Mans Rosiing us s N cool 0ats tooks ¥
Show how Counes are guling Fremaelees out of
pomny e Dot S

1amioe Then

About Hans Rosling

A8 8 00Ck0r 30 10941, MaS RoWINg (0eTIed &
sl Anca

HANSROSLING

S S 2007
ek QMO0 o . 3

Discuss

ralk [——— e rrse——

http://www.ted.com/index.php/talks/hans_rosling_reveals_new_insights_on_poverty.html
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Discuss -
Why has this had such a big impact?
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InfoGraphics

— e al®
See them everywhere today

Perhaps a good example of infovis for
presentation purposes
Typically not interactive though
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http://thedinfographics.com/2011/11/16/obesity-in-america-facts-statistics-and-lies/
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http://www.informationisbeautiful.net/visualizations/left-vs-right-us/
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http://www.wired.com/2012/07/you-suck-at-infographics

IINFUMWIIIIWIINFIIEIMPHIBS

ualization Is & popular g veh. Here is a look at some of the

I:ua\ d:‘d\wﬂ Informational I [ lidg H.l ﬂ found in the modern day infographic.
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Segel & Heer
TVCG (InfoVis) ‘10

A Lead Paper
a5
Studied storytelling: Described topics as
“Narrative Visualization”

How does this differ from tradltlonal forms of
storytelling

Reviews the design
space

Characterizes genres
Describes a framework

Narrative Visualization: Telling Stories with Data

Fall 2016 CS 7450 12



NY Times 2006

Case Studies

ol
= \ 4
7 Steroids or Not, the PursuitIs On = .., -~ : -:’Mr >’
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Differing Paths to the Top of the Charts 7oy e n
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Design Space Dimensions |
I —— Y
Genre (next slide)
Visual Narrative Tactics
Visual structuring
Highlighting
Transition Guidance
Narrative Structure (non-visual mechanisms
to assist narrative)
Ordering
Interactivity
Messaging
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Genres
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Observations
Clusters of different ordering structures
Consistency of interaction design
Under-utilization of narrative messaging
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Approach

uthor-driven vs. reader-driven

ommon patterns
Martini glass - &

Interactive slideshow

Drill-down story
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Follow-on work
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http://datadrivenjournalism.net

Journalism Angle

%
Data
Driven
Journalism &R

About  News & Analysis  Events  Featured Projects  Resources  Mailinglist Course

Doing Journalism with Data:
F t Steg illsand T |

View course information

News & Analysis
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Computer-Assisted Reportinﬁ

INVESTIGATIVE
REPORTERS & EDITORS

SEARCH
CONFERENCES

MARCH 10-13
CONFERENCES
NICAR 2037

1ne 2016
NICAR 2016 Registration Travel and Lodging Schedule

Sehedule
NICAR 2015

Speakers Tipsheets & Links Special Events

JeL]

SPONSORS AND SUPPORTERS
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Some Examples

B -}
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Tufte praises the work of

N ews sto rie S Megan Jaegerman at NY Times

Topics | Complete Lt ol A Active Topks | RSS feed | Search

Megan Jacgerman's brilliant news graphics

tm

http://www.edwardtufte.com/bboard/g-and-a-fetch-msg?msg_id=0002w4
Fall 2016 CS 7450 22
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Films

1000 Years of CO2 and Global Warming

Tempaercture Concentrotions
(Northermn Hemisphere) 0020009

An Inconvenient Truth

Gore made extensive use
of data graphics

Fall 2016 CS 7450 23

Infographics  (with a message) )
"~ |

BUSH ADMINISTRATION

U.S. JOB LOSS (DEC. 2007 TO JAN. 2010)

Controversial, S@E  http://soquelbythecreek.blogspot.com/2010/02/what-does-obama-job-chart-really-mean.html

Fall 2016 CS 7450 24
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http://www.nytimes.com/interactive/2010/06/29/magazine/rivera-pitches.html?ref=multimedia

Ehe New fJork Times i
Magazine
WORLD | US. | N.Y./ REGION BUSINESS TECHNOLOGY | SCIENCE | HEALTH SPORTS | OPINION | AKTS STYLL TRAVEL JOBS | REALESTATE AUTOS

HISTORICALLY LOW RATES
800 438 5800 for reservations

How Mariano Rivera Dominates Hitters

The closer has confounded hitters with mostly one pitch: his

ature cutter. Relsted Arvcie » The new Audi A8 is here
Luxury has progressed

Times Delivers E-Mail

| promotons from Ky Times cons

v 00010000 4}

4 ROBERTS, SAN CARTER an
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http://www.cnn.com/homeandaway

cm Home | Video | NewsPulse | U.S. | World | Politics | Justice | Entertainment | Tech | Health | Living | Travel | jon | iReport | Money ) | Sports »

CASUALTIES: sz IRAQ
Map view t vie
Showing 2,215 US and Coalition casualties

46 650 55 60
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2 Kosana Computer 2012 pat | [ EEE iy X% W Vihat's Reslly Warming th +
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toerg e Company 7 | Bioomberg Arywhere Login

Bloomberg Bloomberg DRAFT. NEGOTIATE. CLOSE.
Business AW

Fall 2016

yesusUn

Fall 2016

http://www.bloomberg.com/graphics/2015-whats-warming-the-world/

NsFgrant

I Smarter analytics. More

One game-changeg 106k FREE TRIAL>>

What’s Really Warming the World?

1880-2014
v
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http://www.fallen.io/ww2/
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http://public.tableau.com/views/MinimumiWage 3/MinimumWage-StoryPointsEdition?:showVizHome=no

Tableau StoryPoints Textual narrative, slides with titles as
breadcrumbs, element highlighting, and
textual annotation on the chart
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http://www.bloomberg.com/dataview/2014-02-25/bubble-to-bust-to-recovery.html

Bu
Second, . These locales missed the bubble.

Prices in those cities are only é percent below peak,
on average.

S4&P Case-Shiller House Pric asonally adjusted, Jan 2000 = 100)

Bloomberg Visual Data 8

Dot breadcrumbs, interaction on charts, tooltips, ...

Fall 2016 CS 7450 30
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http://www.bloomberg.com/graphics/2015-auto-sales/

€ M B ww boombeng comigraphics/2015-autc-sles/
Mot Viited (R Muretta o Trofc 2 1 Lo I 1231 1) ass0 2l 0

Sales of light trucks grew five
times faster than cars last year,
increasing 10 percent compared
1018 percent for cars.

Since the end of the recession,
sales of cars and trucks had been
neck and neck: Americans
bought about 39,000 more trucks
than cars in 2013, But 1n 2014,
light trucks dramatically pulled
‘away, outselling cars by 685,000
vehicles. Sales of midsize cars,
which include the typical family
sedan, actually shrank 0.5
percent.

D7 ¢ Qs infois
& Zimbes [ T-Squore [ tumbe 11 Gt B3 8 2 4 3 ihmga ) sz . Goif € Chase [ WF 8 Libeary & NSFgront.
2014 new U.S. vehicle sales,
by model

a9 a0 =

Page scroller, text annotations, rearranging glyphs

Fall 2016

http://www.nytimes.com/interactive/2015/01/29/sunday-review/road-map-home-values-street-names.

CS 7450
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html?_r=0

T HE D 4 A® =i

Street names with the bottom 40 percent of homes
Median value: $33,000 to $154.000 Homes: 21.5 million

Across il groups, @ numbered streets are among the most common, The share of
streets with m presidents’ names is highest among the bottom 40 percent and the
suffixes straet and avenus account for about three-quarters of all Romes — mora than
twice as many as in any other group.
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Next 40 percent of homes

S nv A

Dynamic query widget embedded in textual narrative

Fall 2016

CS 7450
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http://www.washingtonpost.com/wp-srv/special/local/2013-elections/demographics/

5 2 o = o = N - o
Eeonmew. [Tsweec. DWhwathed. | 5 Arstmrand. o MammWe. | [l bteacived. | € WhereWeC.. | @ GubbletoBu. -] Boomberg.. | & ABosdMep. bp X1ie. < 4
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1 Winning over Virginia
g e e Pt et M, P o 503
Demoerat Tesry i Republi inelli II to become Virginia's
(] Here is a look at some patterns in the race:
o Vemrety
County Region 8l ot urbar
. i (SRR «
St governors, This time, votes for Libertarian Robert Sarvis far
€eps proced s
~ Aboat
i Northern Virginia.
e e
sty
S i /
i vt
gy
s

‘Statewide results.

2013 resuts W e 2000 resufts ot wow
D Terry McAutfie 1065208 roex  mm— 3 Bob McDonnell 1162651  s6%
W Ko Cucenti 100335 4540 e— ® Crognesds. mass0 a3
® Pobert S 145,560 65 =

Linear steps with much interaction, comments
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http://gz.com/296941/interactive-graphic-every-active-satellite-orbiting-earth/

R
QUARTZ

k‘ﬂﬂm}dn—‘.[j-‘—s T o o | [ (O o o [ e |
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Low earth orbit

i

A [ ]
o o, e 2

TOS R N ey

Tt it el
s
b

Tho ket st s At Orcae 7 an
R ————

X want o i 1981 bt was roctoatest
102000t turned 80 yeorsold o Now.

Animated interaction, tooltips, scrolling
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http://www.facesoffracking.org/data-visualization/

A () 7/“/

Lo bl * A:,//"

ACES

LAcooNTY

California’s Getting

Fracked

Everything ofl companies aren't telling you about
the extent of fracking in California, and what it
means for your food, water, and bealth.

- W}

LA B \

by Anna Flag

Sarah Craig & Antoria Bruno

This is the Los Angeles Basin, home to

v

Scrolling page with geovis updates
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http://mbtaviz.github.io/

Browne. Qv Dwase | iwsmn | Mamn..
€ B mbuvizgithubio
B host Vit [0 Muiemts @ Tt 3 1ot [l 1351 I a0 o0 7659 3, Zewbe I3 7-Scvve [ tumbe 11 G 2 #8 T #4 3% imga ] ez G € hase Bl WE 5 Lieary 5 WFgaant
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Visualizing MBTA Data

An interactive exploration of Boston's subway system

EYE - . [y = e -

Boston’s Massachusetts Bay Transit Authority (MBTA) operates the 4th busiest subway system in the U.S. after New York, Washington, and Chicago. 1f you live
i or around the city you have probably ridden on it. The MBTA recently began publishing substantial amount of subway data through its public APls. They
provide the full schedule in General Transit Feed Specifieati which They also Tocatio
for the Red, Orange, Blue, and Green lines. The following visualizations use data captured from these feeds for the entire month of February, 2014. Green Line
data became available in October, 2014 0 is not shown here. Also, working with the MBTA, we were able to acquire per-minute entry and exit counts at each
station measured at the turnstiles used for payment.

We attempt to present this information to help people in Boston better understand the trains, how people use the trains, and how the people and trains interact
with each other.

The Trains
In a typical weekday, trains make approximately 1150 trips on the red, orange, and biue lines starting at v Numer o o e
SAM

Sl s cough 1AM the next moming, O trains make 870 trips and on Sundays . \.V:mm savuuays JQ‘PT'OJ ect I n

To better understand how the trains operate on a typical day, below are all trips that trains took on the ~ Orange 320

Tow 180 10

class
Scrolling page with many visualizations, much interaction
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red, orange, and blue lines on Monday February 3 2014. Each vertical line represents a station, and time  gue 380 %0
extends from top to bottom. Steeper lines indicate slower trains. This visualization was first used by o) | n OVJ S
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https://datausa.io/

PROFILES

LOCATIONS
INDUST
OCCUPATIONS.
EOUCATION

STORIES

MAPS

DATA

ABOUT

Datawheel

FEATURED.

GLOBAL DIVERSITY IN
FROM STEEL TOWN T0 STEAL TOWN: REAL ESTATE WASHINGTON, DC
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http://www.r2d3.us/visual-intro-to-machine-learning-part-1/

el all, L & = =ﬂ[‘}
A Visual | e | [ 5
Introduction to
Machine L R Al T
Learning
G Design discussion

SCROLL

OPENVIS  animation, Pacing, and Exposition Tony Chu

https://www.youtube.com/watch?v=24tB6qyxHJA
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http://fivethirtyeight.com/features/gun-deaths/

rumarsan

ThirtyEight

Wrihodology

http://www.georgelmurphy.com/berrics/

http://polygraph.cool/films/
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http://www.nytimes.com/interactive/2015/05/28/upshot/you-draw-it-
how-family-income-affects-childrens-college-chances.html

hetyabn

[T —p—

Out of Sight, Out of Mind.

9oL, 4

How China's economic slowdown
could weigh on the rest of the world

oo

Adsopin Chim' demand

http://drones.pitchinteractive.com/

https://www.theguardian.com/world/ng-interactive/2015/aug/26/china-economic-slowdown-world-imports
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Even the PreSIdent 2011 State of Union Address
Goes Interactive

@ State of the Union 2011 The Whie House - Mazila Frefox
Ble £t Yiew Hgtory Bookmaks Iock Help

(
‘ # MostVisted _ Getting Started [0 Morietts N Troffic 80 1331 4801 8, 7450 52 Zimbes [ 72 ™ Gmoil [ JozRacio Bl ¥PLU _ KUD vex Soccer @ Biills ] ihmge

| €57450 - ntormavon visuskaaton ... » I Publhcations Page x| M State of the Union 2011 ] The Wh...x | =

c 4 M i/ hitehouse qov/sate-of he-unicn 2011 5]

B BLOG  PHOTOSKVIDEO  BRIEFING ROOM  ISSU DMINISTRATION s WHITE HOUSE s GOVERNMENT Slde Channel
THE STATE o/ ¢4e UNION bl data visualizations
accompanied speech

ENHANCED

W
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THE STATE o/ 74¢ UNION |B&e®  THE STATE o/ 74e UNION oy

ENHANCED ENMANCED

| .ﬂunm

THE STATE o/ ¢4e UNION mesed  THE STATE o/ 74 UNION

ENNANCED ExHANCED

y ¥

9™ PLACE
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Storytelling:

The Next

Step for
Visualization

Defined by ordered
sequence of steps

Usually, but not always,
told in linear fashion

Kosara & Mackinlay
Computer*13

Fall 2016 CS 7450 43

Storytelling Scenarios
%
Self-running presentations for a large
audience
Live presentations

Individual or small group presentations

Fall 2016 CS 7450 44
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Research Directions

Storytelling approaches and affordances

What vis affordances can help guide reader through story?
Evaluation

How to measure effectiveness?
Memory, context, & embellishments

What makes one memorable, and is that good?
Interaction

How to allow without interfering with story?
Annotations & highlights

How to balance text and visualization?
Learning from other disciplines

What can we learn from journalism, choreography, directing, etc.?
Techniques specific to storytelling

Which vis techniques are good matches?
Stories & collaboration

How to facilitate more collaboration?
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Data Matters

TED

David
McCandless

About this talk

T
| I S

DAVIDMCCANDLESS

S VW T

http://www.ted.com/talks/david mccandless_the beauty of data visualization.html
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McCandless Website

w N Tote 88 (155 1t 7450 3 Bk 372 1 Gt [ et M 60 e S 9 9 % g ) cabon

Information is Beautiful

Visuslizatons Play Books Dats Help! Contact Store msca o 170 @ emad

INFORMATION IS BEAUTIFUL AWARDS - THE RESULTS
AREIN!

http://www.informationisbeautiful.net/

Fall 2016 CS 7450

http://www.youtube.com/watch?v=

Bagk to Where We Started

47

JjbkSRLYSojo

% YouTube - Hans Rosfing’s 200 Cou... X | =* Smoeth Jazz on SKY.fm

Hans Rosling's 200 Countries, 200 Years, 4 Minutes - The Joy of Stats - BBC Four

BBC 8424 videos ¥  Subscrive

Cups

fuke 5P 4 Addto ~  Share | Embed W

sac 10 a < fnhe
More about this programme: hitp ukiprogra... Hans Rosing's famo. 5
AS Seen On: taskingpoints f p

Transferting data from v lscache3.c.youtube.com...

Ygu Tuhe Search Browse  Upload Cn c Sign In [

(0@ YouTube Rosling s 200 fears, & Minutes - The Joy of Stats - BEC Four - Mozila Fir
fle Edt Yiew Higtory Bookmarks Tooks Help
& -c 70 8B b /e youtube. com/matehv=jbkSRLYSojo 2+ hans roskiog 200 countnes £
£ MostVisited | Getting Started [ Marietta N Traffic 811 1331 | 4801 % 7450 £Z Zimbra £3 72 ™ Gmait [ JezzRacio B} KPLU || KUW rox Soccer @ IHills »
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http://www.fastcodesign.com/3045291/what-killed-the-infographic

Changing Trends
. E ;

| x'a LAk 3 . X [ 0Ot X [ TSqume I X What ke The fog.. I
€n adesgrcom
8 Mot visned [0 Musems = Tt 31 Lab [ 1331 9 st 1 40 4 T 3 T-Squse [ st 1 G 2 T 043X g ) sz = Gor @0 o [ WF 3 Ly 5 NP

What Killed The

The new Office.
The perfect match for
Windows 10.
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Questions
i
How do these types of visualizations differ
from “traditional” infovis?

Fall 2016 CS 7450 50
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Questions )
Would you characterize all of these as
information visualizations?

Consider some of the different examples

Fall 2016 CS 7450 51

My Reflections

— e al®
InfoVis for analysis and presentation are
different

Apples & oranges (both fruit though)

How?

Fall 2016 CS 7450 52
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http://www.juiceanalytics.com/writing/the-ultimate-collection-of-data-storytelling-resources

Resources

mw o x

L= -}

Q

Data Storytelling: The Ultimate Collection of
Resources
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Learning Objectives

Define narrative visualization (vis for storytelling) and explain how it
differs from analytic/exploratory visualization

Name and describe different genres and approaches to narrative
visualization

Explain the style, content, and significance of Rosling's GapMinder
video

View and learn from designs of examples

Mariano Rivera, What's Warming World?, Home and Away, Bubble Bust
to Recovery, Fallen of WWII, ...

Fall 2016 CS 7450 54
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Project Design Document -

Ingredients
Clarify the data
Objectives, user tasks & queries, ...
Designs from your poster and more
A suggested design to implement

Bring 3 copies

Fall 2016 CS 7450 55

Reading

Explore the data-driven storytelling
websites not shown in class

Watch the videos we didn't show

Fall 2016 CS 7450 56
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Upcoming

—

Tufte's design principles

Geospatial visualization

Fall 2016 CS 7450
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