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INSPIRATION

Why Visualize?



Napoleon’s March -Minard

Army Location,  Direction,  Split,  Size  |  Temperature  |  Time

http://upload.wikimedia.org/wikipedia/commons/2/29/Minard.png

http://upload.wikimedia.org/wikipedia/commons/2/29/Minard.png


THE MANY USES

Why Visualize?



The Importance of Visualization

[Visualizations] aim at more than making the invisible visible.  [They aspire] 

to all-at-once-ness, the condensation of laborious, step-by-step 

procedures in to an immediate coup d’oeil…  What was a painstaking 

process of calculation and correlation—for example, in the construction 

of a table of variables—becomes a flash of intuition.  And all-at-once 

intuition is traditionally the way that angels know, in contrast to the 

plodding demonstrations of humans.

Descartes’s craving for angelic all-at-once-ness emerged forcefully in his 

mathematics…, compressing the steps of mathematical proof into a 

single bright flare of insight: “I see the whole thing at once, by intuition.”

Lorraine Daston – On Scientific Observation



The Many Uses of Visualizations

 Solidification of objects of inquiry

 Summarizing data 

 Exploration/Navigation

 Discovery

 Trend-spotting

 Evidence

 Audience Engagement

 Engaging public / funding agencies
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PREVIOUS WORK

Visualizations of the Republic of Letters



Peiresc Correspondence -Mandrou

Correspondents Per City  |  Geographic Spread



Peiresc Correspondence -Hatch

Letters per Year  |  Letters per City  |  Geographic Spread

http://www.clas.ufl.edu/users/ufhatch/pages/11-ResearchProjects/peiresc/06rp-p-corr.htm

http://www.clas.ufl.edu/users/ufhatch/pages/11-ResearchProjects/peiresc/06rp-p-corr.htm
http://www.clas.ufl.edu/users/ufhatch/pages/11-ResearchProjects/peiresc/06rp-p-corr.htm
http://www.clas.ufl.edu/users/ufhatch/pages/11-ResearchProjects/peiresc/06rp-p-corr.htm
http://www.clas.ufl.edu/users/ufhatch/pages/11-ResearchProjects/peiresc/06rp-p-corr.htm
http://www.clas.ufl.edu/users/ufhatch/pages/11-ResearchProjects/peiresc/06rp-p-corr.htm
http://www.clas.ufl.edu/users/ufhatch/pages/11-ResearchProjects/peiresc/06rp-p-corr.htm
http://www.clas.ufl.edu/users/ufhatch/pages/11-ResearchProjects/peiresc/06rp-p-corr.htm


Republic of Letters -Hatch

Letters per Year  |  Correspondent Comparisons



Grotius Correspondence -Weingart

Sender & Recipient Locations  |  Geographic Spread



Republic of Letters -Stanford

S&R Locations | Comparisons | Time | Correspondents

https://republicofletters.stanford.edu/

https://republicofletters.stanford.edu/


Republic of Letters -Stanford

S&R Locations | Location Volume | Time | Uncertainty

https://republicofletters.stanford.edu/

https://republicofletters.stanford.edu/


Republic of Letters -Weingart

Communities | Time | Central Correspondents | Volume & Flow



Grotius Correspondence -Weingart

Letters over Time | Correspondent Share | Location Share



Epistolarium -CKCC

Full Text | Senders & Recipients | Keywords | Time | Language



Epistolarium -CKCC

Time | Correspondent | Volume



Epistolarium -CKCC

Geographic Spread  |  Volume



Epistolarium -CKCC

Communities | Correspondent Centrality | Volume



Epistolarium -CKCC

Topics
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BREAKING FREE OF 
GRAPHS

Future Possibilities



CLUSTERING

McKechnie et al.

http://informationr.net/ir/10-2/paper220.html

 Hierarchical

 Groups

 Still Spaghetti

http://informationr.net/ir/10-2/paper220.html
http://informationr.net/ir/10-2/paper220.html
http://informationr.net/ir/10-2/paper220.html


CIRCULAR HIERARCHIES

Holton -

http://www.win.tue.nl/~dholten/papers/bundl

es_infovis.pdf

 Re-interpreting the 

Network

 Hierarchies

 Clusters

 Edge Bundling

 Increased 

Dimensionality

http://www.win.tue.nl/~dholten/papers/bundles_infovis.pdf
http://www.win.tue.nl/~dholten/papers/bundles_infovis.pdf


INCREASING 
DIMENSIONALITY

http://www.medialab.sciences-

po.fr/index.php?mact=CGCalendar,cntnt01,d

efault,0&cntnt01event_id=23&cntnt01display

=event&cntnt01returnid=15

 Graphs in 3.5 

dimensions

 (Time? Space?)

http://www.medialab.sciences-po.fr/index.php?mact=CGCalendar,cntnt01,default,0&cntnt01event_id=23&cntnt01display=event&cntnt01returnid=15
http://www.medialab.sciences-po.fr/index.php?mact=CGCalendar,cntnt01,default,0&cntnt01event_id=23&cntnt01display=event&cntnt01returnid=15
http://www.medialab.sciences-po.fr/index.php?mact=CGCalendar,cntnt01,default,0&cntnt01event_id=23&cntnt01display=event&cntnt01returnid=15
http://www.medialab.sciences-po.fr/index.php?mact=CGCalendar,cntnt01,default,0&cntnt01event_id=23&cntnt01display=event&cntnt01returnid=15
http://www.medialab.sciences-po.fr/index.php?mact=CGCalendar,cntnt01,default,0&cntnt01event_id=23&cntnt01display=event&cntnt01returnid=15


MAPS – ADDING ADVANCED NETWORKS

Meeks 

http://dh2011network.stanford.edu/acercaDe.html

http://dh2011network.stanford.edu/acercaDe.html


BRINGING IN THE OLD

David Rumsey – Google Earth

http://www.davidrumsey.com/

 Visualizing the 

world as they saw it

http://www.davidrumsey.com/


BRINGING IN THE OLD

David Rumsey – Google Earth

http://www.davidrumsey.com/

http://www.davidrumsey.com/


SMALL MULTIPLES

Andrew Gelman -

http://www.juiceanalytics.com/writing/better-

know-visualization-small-multiples/

http://www.juiceanalytics.com/writing/better-know-visualization-small-multiples/
http://www.juiceanalytics.com/writing/better-know-visualization-small-multiples/
http://www.juiceanalytics.com/writing/better-know-visualization-small-multiples/
http://www.juiceanalytics.com/writing/better-know-visualization-small-multiples/
http://www.juiceanalytics.com/writing/better-know-visualization-small-multiples/
http://www.juiceanalytics.com/writing/better-know-visualization-small-multiples/
http://www.juiceanalytics.com/writing/better-know-visualization-small-multiples/
http://www.juiceanalytics.com/writing/better-know-visualization-small-multiples/
http://www.juiceanalytics.com/writing/better-know-visualization-small-multiples/


VISUALIZING NARRATIVE - XKCD

Randall Munroe – http://www.xkcd.com



DIMENSIONALITY REDUCTION – LAST.FM

Biberstine – Indiana University



TRAVEL TIME ON COMMUTER RAILS

New York Times - http://nyti.ms/irMnHS

http://nyti.ms/irMnHS


TRAVEL TIME VS. CARBON FOOTPRINT IN PARIS

http://xiaoji-chen.com/blog/2010/map-of-paris-visualizing-urban-transportation/

http://xiaoji-chen.com/blog/2010/map-of-paris-visualizing-urban-transportation/
http://xiaoji-chen.com/blog/2010/map-of-paris-visualizing-urban-transportation/
http://xiaoji-chen.com/blog/2010/map-of-paris-visualizing-urban-transportation/
http://xiaoji-chen.com/blog/2010/map-of-paris-visualizing-urban-transportation/
http://xiaoji-chen.com/blog/2010/map-of-paris-visualizing-urban-transportation/
http://xiaoji-chen.com/blog/2010/map-of-paris-visualizing-urban-transportation/
http://xiaoji-chen.com/blog/2010/map-of-paris-visualizing-urban-transportation/
http://xiaoji-chen.com/blog/2010/map-of-paris-visualizing-urban-transportation/
http://xiaoji-chen.com/blog/2010/map-of-paris-visualizing-urban-transportation/
http://xiaoji-chen.com/blog/2010/map-of-paris-visualizing-urban-transportation/
http://xiaoji-chen.com/blog/2010/map-of-paris-visualizing-urban-transportation/
http://xiaoji-chen.com/blog/2010/map-of-paris-visualizing-urban-transportation/
http://xiaoji-chen.com/blog/2010/map-of-paris-visualizing-urban-transportation/


NEW YORK SUBWAY RIDERSHIP

http://diametunim.com/blog/?p=111

http://diametunim.com/blog/?p=111


THANK YOU

Analyzing, Visualizing, and Navigating the Republic of Letters 
– Scott Weingart
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IMPLEMENTATION
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PLANNING EARLY

Data Conceptualizations



Representing Uncertainty

 Three kinds of uncertainty:

◦ Uncertain fields within an entry

◦ Missing entries

◦ Unknown entries

 Degrees of certainty

 Ranges of certainty (time, space, quantity)



Representing Continuity

 Digital vs. Analog, Discontinuous vs. Continuous, 

Points vs. Fields

 Time (point vs. range)

 Space

◦ Granularity – town, city, county, country

◦ Range – town, city, county, country

 Authorship – how is it distributed?

 What is a document? Can they be nested? Sent 

along? Continued?
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NETWORKS

Data Formats



Network Formats

 Matrix
 Adjacency List
 Node & Edge List

Newton Oldenburg Flamsteed

Newton 0 13 38

Oldenburg 24 0 45

Flamsteed 62 7 0

Newton Oldenburg 13

Newton Flamsteed 38

Oldenburg Newton 24

Oldenburg Flamsteed 45

Flamsteed Newton 62

Flamsteed Oldenburg 7

Nodes

1 Newton

2 Oldenburg

3 Flamsteed

Edges

1 2 13

1 3 38

2 1 24

2 3 45

3 1 62

3 2 7



NWB Format
*Nodes

id*int label*string totaldegree*int

16 “Merwede van Clootwyck, Matthys van der (1613-1664)” 1 

36 “Perrault, Charles” 1 

48 “Bonius, Johannes” 1 

67 “Surenhusius Gzn., Gulielmus” 1 

99 “Anguissola, Giacomo” 1 

126 “Johann Moritz, von Nassau-Siegen (1604-1679)” 6 

131 “Steenberge, J.B.” 1 

133 “Vosberghen Jr., Caspar van” 1 

151 “Bogerman, Johannes (1576-1637)” 25 

*DirectedEdges

source*int target*int weight*float eyear*int syear*int

16 36 1 1640 1650 

16 126 5 1641 1649 

36 48 2 1630 1633 

48 16 4 1637 1644 

48 67 10 1645 1648 

48 36 2 1632 1638 

67 133 7 1644 1648 

67 131 3 1642 1643 

99 67 9 1640 1645 

126 16 3 1641 1646 

131 133 5 1630 1638 

131 99 1 1637 1639 

133 36 4 1645 1648 

133 48 8 1632 1636 

151 48 6 1644 1647 



GraphML Format

<?xml version="1.0" encoding="UTF-8"?>

<!-- This file was written by the JAVA GraphML Library.-->

<graphml xmlns="http://graphml.graphdrawing.org/xmlns"  

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

xsi:schemaLocation="http://graphml.graphdrawing.org/xmlns 

http://graphml.graphdrawing.org/xmlns/1.0/graphml.xsd">

<graph id="G" edgedefault="directed">

<node id="n0"/>

<node id="n1"/>

<node id="n2"/>

<node id="n3"/>

<node id="n4"/>

<edge source="n0" target="n2"/>

<edge source="n1" target="n2"/>

<edge source="n2" target="n3"/>

<edge source="n3" target="n5"/>

<edge source="n3" target="n4"/>

</graph>

</graphml>



JSON Format

var json = [  

{  

"adjacencies": [  

"graphnode21",   

{  

"nodeTo": "graphnode1",  

"nodeFrom": "graphnode0",  

"data": {  

"$color": "#557EAA"  

}  

}, {  

"nodeTo": "graphnode13",  

"nodeFrom": "graphnode0",  

"data": {  

"$color": "#909291"  

}  

}, {  

"nodeTo": "graphnode14",  

"nodeFrom": "graphnode0",  

"data": {  

"$color": "#557EAA"  

}  …
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INDIANA UNIVERSITY
CYBERINFRASTRUCTURE FOR 

NETWORK SCIENCE CENTER

Visualization Packages



Just as the microscope empowered our naked eyes to see cells, microbes, and 
viruses thereby advancing the progress of biology and medicine or the telescope
opened our minds to the immensity of the cosmos and has prepared mankind for 
the conquest of space, macroscopes promise to help us cope with another 
infinite: the infinitely complex.  Macroscopes give us a „vision of the whole‟ and help 
us „synthesize‟. They let us detect patterns, trends, outliers, and access details in the 
landscape of science. Instead of making things larger or smaller, macroscopes let us 
observe what is at once too great, too slow, or too complex for our eyes. 

Microscopes, Telescopes, and 

Macrocopes



Desirable Features of Macroscopes

Core Architecture & Plugins/Division of Labor: Computer scientists need to design the 
standardized, modular, easy to maintain and extend “core architecture”. Dataset and 
algorithm plugins, i.e., the “filling”, are provided by those that care and know most about 
the data and developed the algorithms: the domain experts. 

Ease of Use: As most plugin contributions and usage will come from non-computer 
scientists it must be possible to contribute, share, and use new plugins without writing 
one line of code. Users need guidance for constructing effective workflows from 100+ 
continuously changing plugins.

Modularity: The design of software modules with well defined functionality that can be 
flexibly combined helps reduce costs, makes it possible to have many contribute, and 
increases flexibility in tool development, augmentation, and customization.

Standardization: Adoption of (industry) standards speeds up development as existing code 
can be leveraged. It helps pool resources, supports interoperability, but also eases the 
migration from research code to production code and hence the transfer of research 
results into industry applications and products.

Open Data and Open Code: Lets anybody check, improve, or repurpose code and eases 
the replication of scientific studies.

Macroscopes are similar to Flickr and YouTube and but instead of sharing 
images 

or videos, you freely share datasets and algorithms with scholars around the 
globe. 

Börner, Katy (in press) Plug-and-Play Macroscopes. Communications of the ACM.



Network Workbench



Network Workbench
The NWB tool supports loading the following input file formats:

 GraphML (*.xml or *.graphml)

 XGMML (*.xml)

 Pajek .NET (*.net) & Pajek .Matrix (*.mat)

 NWB (*.nwb)

 TreeML (*.xml)

 Edge list (*.edge)

 CSV (*.csv)

 ISI (*.isi)

 Scopus (*.scopus)

 NSF (*.nsf)

 Bibtex (*.bib)

 Endnote (*.enw)

and the following network file output formats:

 GraphML (*.xml or *.graphml)

 Pajek .MAT (*.mat)

 Pajek .NET (*.net)

 NWB (*.nwb)

 XGMML (*.xml)

 CSV (*.csv)

Formats are documented at https://nwb.slis.indiana.edu/community/?n=DataFormats.HomePage. 

https://nwb.slis.indiana.edu/community/?n=DataFormats.HomePage


The Sci2 Tool



The Sci2 Tool

Horizontal Time Graphs

Sci Maps

GUESS Network



WEB-BASED

Visualization Packages



Flare

http://flare.prefuse.org/

http://flare.prefuse.org/


Prefuse

http://www.prefuse.org/

http://flare.prefuse.org/


Protovis

http://mbostock.github.com/protovis/

http://mbostock.github.com/protovis/


d3.js – Data Driven Documents

http://mbostock.github.com/d3/

http://mbostock.github.com/d3/


JIT – JavaScript InfoVis Toolkit

http://thejit.org/

http://thejit.org/
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To-Do

 Visualizations more seamlessly integrated 

with navigations & facets

 Handle more data

 Stream data of different types from 

different sources

 Immersive environments as humanistic 

tools
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THANK YOU

Analyzing, Visualizing, and Navigating the Republic of Letters 
– Scott Weingart
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