
Understanding (Big) Data by
Using Macroscopes

Katy Börner
Cyberinfrastructure for Network Science Center, Director
Information Visualization Laboratory, Director
Department of  Information and Library Science
School of  Informatics and Computing
Indiana University, Bloomington, IN
katy@indiana.edu

With special thanks to the members at the Cyberinfrastructure for 
Network Science Center; the Sci2, NWB teams, and the IVMOOC students

Digital HPS Meeting, Bloomington, IN

September 7, 2013 

Find your way

Find collaborators, friends

Identify trends

Terra bytes of  data

Descriptive &
Predictive
Models

14



Type of Analysis vs. Level of Analysis

Micro/Individual
(1-100 records)

Meso/Local
(101–10,000 records)

Macro/Global
(10,000 < records) 

Statistical 
Analysis/Profiling 

Individual person and 
their expertise profiles

Larger labs, centers, 
universities, research 
domains, or states

All of NSF, all of USA, 
all of science.

Temporal Analysis 
(When)

Funding portfolio of 
one individual

Mapping topic bursts 
in 20-years of PNAS

113 Years of Physics 
Research

Geospatial Analysis 
(Where)

Career trajectory of one 
individual  

Mapping a states 
intellectual landscape

PNAS publications 

Topical Analysis 
(What)

Base knowledge from 
which one grant draws.

Knowledge flows in 
Chemistry research 

VxOrd/Topic maps of 
NIH funding

Network Analysis 
(With Whom?)

NSF Co-PI network of 
one individual  

Co-author network NIH’s core competency 
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Mapping Indiana’s Intellectual Space

Identify

 Pockets of  innovation

 Pathways from ideas to products

 Interplay of  industry and academia
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Philosophical content on the UCSD Map of  Science. The size of  each circle corresponds to the 
number of  SEP editorial areas citing material from the UCSD Map of  Science subdiscipline
(minimum: 0, maximum: 43). Circle color denotes 13 major disciplines of  science.

Mapping the Intersection of  Science & Philosophy
Murdock, Jaimie, Robert Light, Colin Allen, and Katy Börner. Joint Conference on Digital Libraries (2013) 



Mapping the Evolution of  Co-Authorship Networks 
Ke, Visvanath & Börner, (2004) Won 1st price at the IEEE InfoVis Contest.
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Compare  R01 investigator based funding with TTURC 
Center awards in terms of number of publications and 
evolving co-author networks.
Zoss & Börner, forthcoming. 

Supported by NIH/NCI Contract HHSN261200800812

Mapping Transdisciplinary Tobacco Use Research 
Centers Publications
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Co-word space of 
the top 50 highly 
frequent and bursty 
words used in the 
top 10% most 
highly cited PNAS 
publications in 
1982-2001.

Mane & Börner. (2004) 
PNAS, 101(Suppl. 1):
5287-5290.

Mapping Topic Bursts
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Illuminated Diagram Display 
soon on display at the Smithsonian       
in DC.
http://scimaps.org/exhibit_info/#ID
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Learning how to use Macroscope
tools by taking the 

Information Visualization MOOC



The Information Visualization MOOC
ivmooc.cns.iu.edu

Students come from 93 countries
300+ faculty members

#ivmooc
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Börner, Katy. (2011). 

Plug-and-Play Macroscopes. 
Communications of the ACM, 
54(3), 60-69. 

Forthcoming Book:
The Historian's Macroscope by 
Shawn Graham, Ian Milligan, 
& Scott Weingart, Imperial 
College Press, London, 
2014/2015.

http://themacroscope.org

Video and paper are at
http://www.scivee.tv/node/27704
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Sci2 Tool answers 
When, Where, What, and With Whom questions

Using temporal, geospatial, topical, and network analysis 
and visualizations plugins.

Börner, Katy, Huang, Weixia (Bonnie), Linnemeier, Micah, Duhon, Russell Jackson, Phillips, Patrick, Ma, Nianli, Zoss, 
Angela,  Guo, Hanning & Price, Mark. (2009). Rete-Netzwerk-Red: Analyzing and Visualizing Scholarly Networks 

Using the Scholarly Database and the Network Workbench Tool. Proceedings of ISSI 2009: 12th International Conference 
on Scientometrics and Informetrics, Rio de Janeiro, Brazil, July 14-17 . Vol. 2, pp. 619-630. 

Horizontal Time Graphs

Sci Maps GUESS Network Vis

Sci2 Tool Vis cont.

Geo Maps

Circular Hierarchy
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Visualizing Isis: A Geospatial and Topical Analysis of  the History of  Science 
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Visualizing Isis: A Geospatial and Topical Analysis of  the History of  Science 



Mapping NEH awards and MEDLINE publications, 
1980-2009

NEH Grants: 
41,258 grants of 47,197 started between 1980 and 2009, 
encompassing 3.21 billion of the 3.77 billion dollars awarded.

Geo-coding by zipcode: 
36,512 of 41,258 grants encompassing 3.13 billion of a potential 
3.21 billion were geocoded to 3,510 distinct locations.

Science-coding by topic: 
37,132 of 41,258 grants encompassing 2.09 billion of a potential 
3.21 billion were mapped to 42 distinct subdisciplines. 

MEDLINE publications: 
12.95 million papers were published between 1980 and 2009. 

Geo-coding: 
Not possible with the data we have.

Science-coding by journal: 
11.62 million of 12.95 million papers were science located (89.7%).
Science located 5,941 out of 14,561 journals (40.8%) to 415 distinct 
subdisciplines.



Topical Visualization: UCSD Map of Science
NEH grants, mapped based on categories

Dollars Awarded           

Topical Visualization: UCSD Map of Science
Medline papers, mapped based on journal names
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All papers, maps, tools, talks, press are linked from http://cns.iu.edu

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

40


