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Atlas of Knowledge: Anyone Can Map

Katy Börner

Victor H. Yngve Professor of Information Science
Director, Cyberinfrastructure for Network Science Center

School of Informatics and Computing, Indiana University, USA

Mundaneum Online Art Talk
4pm CET April 22, 2015

Followed by a conversation with specialists 
Dr. Andrea Scharnhorst (KNAW-DANS, The Netherlands) and Almila Akdag (KNAW-DANS, The 

Netherlands; UCLA, USA)

Language Communities of  Twitter - Eric Fischer - 2012

Language Communities of Twitter ‐ Eric Fischer ‐ 2012
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Olivier H. Beauchesne, 2011. Map of Scientific Collaborations from 2005‐2009.
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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. 4
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Council for Chemical Research. 2009. Chemical R&D Powers the U.S. Innovation Engine. 
Washington, DC. Courtesy of the Council for Chemical Research. 5

Ward Shelley . 2011. History of Science Fiction.  
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Illuminated Diagram Display 
on display at the Smithsonian  in DC.
http://scimaps.org/exhibit_info/#ID
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Mapping Science Exhibit on display at MEDIA X, Stanford University
http://mediax.stanford.edu, http://scaleindependentthought.typepad.com/photos/scimaps
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Ingo Gunther's Worldprocessor globe design on display at the Giant Geo Cosmos OLED 
Display at the Museum of  Emerging Science and Innovation in Tokyo, Japan   
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Science Maps in “Expedition Zukunft” science train visiting 62 cities in 7 months 12 
coaches, 300 m long Opening was on April 23rd, 2009 by German Chancellor Merkel
http://www.expedition‐zukunft.de
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Places & Spaces Digital Display in North Carolina State’s brand new Immersion Theater

15

Places & Spaces: Mapping Science Exhibit     
http://scimaps.org

Maps are available for sale and the exhibit can be hosted by anyone.
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Empowering Anyone to Visualize STI

The Information Visualization MOOC
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Find your way

Find collaborators, friends

Identify trends

Terra bytes of data

Descriptive &
Predictive
Models
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Register for free at http://ivmooc.cns.iu.edu. Class restarted in January 13, 2015.
19

The Information Visualization MOOC
ivmooc.cns.iu.edu

Students from ~100 countries
370+ faculty members

#ivmooc
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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%). 

21

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
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Needs‐Driven Workflow Design

Stakeholders

Data

READ ANALYZE VISUALIZE

DEPLOY

Validation

Interpretation

Visually 
encode 
data

Overlay 
data

Select 
visualiz. 
type

Types and levels of analysis determine
data, algorithms & parameters, and 
deployment
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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 COMMUNICA
TIONS OF 
THE ACM

Plug-and-Play 
Macroscopes

Computer 
Science

Borner, K

18 2010 MALDEN USA CTS-
CLINICAL 
AND 
TRANSLATIO
NAL 
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 
TRANSLATIO
NAL 
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

Load One File and Run Many Analyses and Visualizations

28

Times 
Cited

Publication 
Year
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Category

Authors
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Co‐author and 
many other 
bi‐modal networks.
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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%). 

29

Visualization Frameworks
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How to Classify Different Visualizations?

By

• User insight needs?

• User task types?

• Data to be visualized? 

• Data transformation?

• Visualization technique?

• Visual mapping transformation?

• Interaction techniques?

• Or ?

Tasks

32See page 5
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See page 24

See page 26
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See page 24

Visualization Types (Reference Systems)

1. Charts: No reference system—e.g., Wordle.com, pie charts

2. Tables: Categorical axes that can be selected, reordered; cells 
can be color coded and might contain proportional symbols. 
Special kind of graph. 

3. Graphs: Quantitative or qualitative (categorical) axes. 
Timelines, bar graphs, scatter plots. 

4. Geospatial maps: Use latitude and longitude reference 
system. World or city maps.

5. Network layouts: Node position might depends on node 
attributes or node similarity. Trees: hierarchies, taxonomies, 
genealogies. Networks: social networks, migration flows.
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Types

37See page 25

38See page 36
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39See pages 36‐39

Sci2 Tool – OSGi/CIShell-based Macroscope
Download for free at http://sci2.cns.iu.edu

40

Use
• Menu to read data, run 

algorithms.
• Console to see work log, 

references to seminal works.
• Data Manager to select, view, 

save loaded, simulated, or 
derived datasets.

• Scheduler to see status of 
algorithm execution. 

All workflows are recorded into a log file (see /sci2/logs/…), and can be re‐run for 
easy replication. If errors occur, they are saved in a error log to ease bug reporting.

All algorithms are documented online; workflows are given in Sci2 Manual at 
http://sci2.wiki.cns.iu.edu
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Sci2 Tool Interface Components
Download for free at http://sci2.cns.iu.edu
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CIShell
Sci2 Tool

NWB Tool

CIShell Wizards

Developers

• CIShell (http://cishell.org) is an open source software specification for the integration 
and utilization of datasets, algorithms, and tools. 

• It extends the Open Services Gateway Initiative (OSGi) (http://osgi.org), a 
standardized, component oriented, computing environment for networked services 
widely used in industry since more than 10 years. 

• Specifically, CIShell provides “sockets” into which existing and new datasets, 

algorithms, and tools can be plugged using a wizard‐driven process.

Users

Alg

Tool

Tool

Alg

Alg

Workflow

Workflow

Workflow

Workflow

OSGi & CIShell Support the Plug-and-Play of Algorithms
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Client-side visualization framework 
uses HTML5, Javascript, and SVG.

Developed for NIH by CNS and NETE. Responsive design. 
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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%). 

50



26

Last 7 Weeks: Students Work in Teams With Clients

http://ivmooc.cns.iu.edu/clients.html

Results of 2013 client projects can be found in the 
Visual Insights book here.

Segment of a larger visualization
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Segment of a larger visualization
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All papers, maps, tools, talks, press are linked from http://cns.iu.edu
These slides will soon be 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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