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Olivier H. Beauchesne, 2011. Map of Scientific Collaborations from 2005‐2009.

1985 – Three first Domain Names: .us for the USA, .uk for the UK, and .il for Israel. 
2010 – Astronaut TJ Creamer tweets from the International Space Station.
2015 – An estimated 3.2 billion internet users worldwide
http://www.nominet.uk/mapping-the-online-world/
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Martin Vargic. 2014. Map of the Internet.

Martin Vargic. 2014. Map of the Internet.
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Eric Fischer. 2012. Language Communities of Twitter. 7

Alan Mislove, Sune Lehmann, Yong‐Yeol Ahn, Jukka‐Pekka Onnela, and James Niels Rosenquist. 2010. Pulse of the Nation. 
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Bollen, Johan, Herbert Van de Sompel, Aric Hagberg, Luis M.A. Bettencourt, Ryan Chute, Marko A. 
Rodriquez, Lyudmila Balakireva. 2008. A Clickstream Map of Science. 9

Increasing Data Visualization Literacy
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Register for free at http://ivmooc.cns.iu.edu

Tasks

12See page 5
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Course Schedule

Part 1: Theory and Hands‐On

• Session 1 – Workflow Design and Visualization Framework

• Session 2 – “When:” Temporal Data

• Session 3 – “Where:” Geospatial Data

• Session 4 – “What:” Topical Data

Mid‐Term

• Session 5 – “With Whom:” Trees

• Session 6 – “With Whom:” Networks

• Session 7 – Dynamic Visualizations and Deployment

Final Exam

Part 2: Students work in teams on client projects.

Final grade is based on Class Participation (10%), Midterm (30%), Final Exam 
(30%), and Client Project(30%). 
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Teaches timeless knowledge:

Visualization framework—
exemplified using generic 
visualization examples and 
pioneering visualizations. 

Teaches timely 
knowledge:

Advanced algorithms, 
tools, and hands‐on 
workflows.

Books Used in the IVMOOC

16
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Microscopes, Telescopes, Macroscopes Plug‐and‐Play Macroscopes

Load One File and Run Many Analyses and Visualizations

18

Times 
Cited

Publication 
Year

City of Publisher Country Journal Title 
(Full)

Title Subject Category Authors

12 2011 NEW YORK USA COMMUNICATI
ONS OF THE 
ACM

Plug‐and‐Play Macroscopes Computer Science Borner, K

18 2010 MALDEN USA CTS‐CLINICAL 
AND 
TRANSLATIONA
L SCIENCE

Advancing the Science of 
Team Science

Research & 
Experimental 
Medicine

Falk‐Krzesinski, HJ|Borner, 
K|Contractor, N|Fiore, SM|Hall, 
KL|Keyton, J|Spring, B|Stokols, 
D|Trochim, W|Uzzi, B

13 2010 WASHINGTON USA SCIENCE 
TRANSLATIONA
L MEDICINE

A Multi‐Level Systems 
Perspective for the Science 
of Team Science

Cell Biology 
|Research & 
Experimental 
Medicine

Borner, K|Contractor, N|Falk‐
Krzesinski, HJ|Fiore, SM|Hall, 
KL|Keyton, J|Spring, B|Stokols, 
D|Trochim, W|Uzzi, B
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Load One File and Run Many Analyses and Visualizations
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Times 
Cited

Publication 
Year

City of Publisher Country Journal Title 
(Full)

Title Subject Category Authors

12 2011 NEW YORK USA COMMUNICATI
ONS OF THE 
ACM

Plug‐and‐Play Macroscopes Computer Science Borner, K

18 2010 MALDEN USA CTS‐CLINICAL 
AND 
TRANSLATIONA
L SCIENCE

Advancing the Science of 
Team Science

Research & 
Experimental 
Medicine

Falk‐Krzesinski, HJ|Borner, 
K|Contractor, N|Fiore, SM|Hall, 
KL|Keyton, J|Spring, B|Stokols, 
D|Trochim, W|Uzzi, B

13 2010 WASHINGTON USA SCIENCE 
TRANSLATIONA
L MEDICINE

A Multi‐Level Systems 
Perspective for the Science 
of Team Science

Cell Biology 
|Research & 
Experimental 
Medicine

Borner, K|Contractor, N|Falk‐
Krzesinski, HJ|Fiore, SM|Hall, 
KL|Keyton, J|Spring, B|Stokols, 
D|Trochim, W|Uzzi, B

Co‐author and 
many other 
bi‐modal networks.

Sci2 Tool Interface Components
Download tool for free at http://sci2.cns.iu.edu
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21See page 24

Visualization Framework

2222

Visualization Framework
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23See page 24

Visualization Framework
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Descriptive Models
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The Global 'Scientific Food Web'
Mazloumian, Amin, Dirk Helbing, Sergi Lozano, Robert Light, and Katy Börner. 2013. "Global Multi‐Level 
Analysis of the 'Scientific Food Web'". Scientific Reports 3, 1167. 
http://cns.iu.edu/docs/publications/2013‐mazloumian‐food‐web.pdf

Contributions:

Comprehensive global analysis of 
scholarly knowledge production and 
diffusion on the level of continents, 
countries, and cities. 

Quantifying knowledge flows 
between 2000 and 2009, we 
identify global sources and sinks of 
knowledge production. Our 
knowledge flow index reveals, 
where ideas are born and 
consumed, thereby defining a global 
‘scientific food web’. 

While Asia is quickly catching up in 
terms of publications and citation 
rates, we find that its dependence 
on knowledge consumption has 
further increased.
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Long‐Distance Interdisciplinarity Leads to Higher Scientific Impact 
Larivière, Vincent, Stefanie Haustein, and Katy Börner. 2015. PLOS ONE DOI: 10.1371.

Data: 9.2 million 
interdisciplinary
research papers published 
between 2000 and 2012.

Results: majority (69.9%) of 
co-cited interdisciplinary pairs 
are “win-win” relationships, 
i.e., papers that cite them 
have higher citation impact 
and there are as few as 3.3% 
“lose-lose” relationships. 
UCSD map of science is 
used to compute “distance.” 
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Long‐Distance Interdisciplinarity Leads to Higher Scientific Impact 
Larivière, Vincent, Stefanie Haustein, and Katy Börner. 2015. PLOS ONE DOI: 10.1371.

Data: 9.2 million 
interdisciplinary
research papers published 
between 2000 and 2012.

Results: majority (69.9%) of 
co-cited interdisciplinary pairs 
are “win-win” relationships, 
i.e., papers that cite them 
have higher citation impact 
and there are as few as 3.3% 
“lose-lose” relationships. 
UCSD map of science is 
used to compute “distance.” 
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Communicating (Web) Science to Different Audiences

Visualization Frameworks

Places & Spaces: Mapping Science Exhibit, online at http://scimaps.org
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http://scimaps.org/call

http://scimaps.org/iteration/11
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Macroscope Standard Setting 

Plug‐and‐play system architectures—supporting 
workflow design.

 Oct 17, 2015, ASTC Panel on “Plug‐and‐Play 
Macroscopes: Modular Hardware and 
Software Platforms that Render Data into 
Insights” in Montreal, Canada

 See other workshops and slides at 
http://cns.iu.edu/workshops

Data‐code‐vis‐expertise marketplaces—easy 
access to relevant datasets and tools.

 OSGI+CIShell, D3, ESRI, Plotly, many others

Visualization hardware—support existing de‐
facto display standards, envision novel 
interfaces. 

 Science on a Sphere, augmented realities, IoT

Science on a Sphere by NOAA

Beesley’s Living Architectures

40

Places & Spaces Exhibit at the David J. Sencer CDC Museum, Atlanta, GA 
January 25‐June 17, 2016
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Maps of Health Exhibit
David J. Sencer CDC Museum
Atlanta, GA

Jan 25‐Jun 17, 2016

Seeing for 
Action ‐ Using 
Maps and 
Graphs 
to Protect the 
Public’s Health.

41

Science Forecast 
S1:E1, 2015
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Predictive Models

44

Co‐funded by the NSF Science of Science and Innovation Policy (SciSIP) program. 
Conference brings together international experts and practitioners that develop 
and apply mathematical, statistical, and computational models to increase our 
understanding of the structure and dynamics of science, technology and 
innovation. Slides and recordings are available at http://modsti.cns.iu.edu.  
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All papers, maps, tools, talks, press are linked from http://cns.iu.edu
These slides are at http://cns.iu.edu/docs/presentations

CNS Facebook: http://www.facebook.com/cnscenter
Mapping Science Exhibit Facebook: http://www.facebook.com/mappingscience
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