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Introduction to Sci2

The Science of Science (Sci2) Tool is an open-source modular toolset
originally designed for the study of science. However it has many uses
that support temporal, geospatial, topical, and network analysis and
visualization of scholarly datasets.
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Macroscopes

Decision making in science, industry, and politics, as well as in daily life, requires that
we make sense of the massive amounts of data that result from complex systems.

Rather than making things larger or smaller, macroscopes let us observe what is too
great, slow, or complex for us to comprehend or sometimes even notice.

Microscopes Telescopes Macroscopes
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Plug-and-Play Macroscopes

While microscopes and telescopes are physical instruments, macroscopes are
continuously changing bundles of software plugins

Macroscopes make it easy to
e Simply drop plugins into the tool and they appear in the menu, ready to use

« Sharing algorithm components, tools, or novel interfaces becomes as easy
as sharing images on Flickr or videos on YouTube
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%ggCI OSGi & Cyberinfrastructure
o
Shell (CIShell)

» 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://osqi.org), a
standardized, modularized service platform

« CIShell provides “sockets” into which algorithms, tools, and datasets can be
plugged using a wizard-driven process



http://cishell.org/
http://osgi.org/
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gggg OSGi & Cyberinfrastructure
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Type of Analysis vs. Level of
Analysis

Micro/Individual Meso/Local Macro/Global
(1-100 records) (101-10,000 records) | (10,000 < records)
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File Formats Supported by Sci2

Sci2 Tool — Supported Data Formats

Input:

Network Formats
GraphML (*.xml or
*.graphml)

XGMML (*.xml)

Pajek .NET (*.net)
NWB (*.nwb)
Scientometric Formats
ISI (*.isi)

Bibtex (*.bib)

Endnote Export Format
(*.enw)

Scopus csv (*.scopus)

NSF csv (*.nsf)

Other Formats

Pajek Matrix (*.mat)
TreeML (*.xml)
Edgelist (*.edge)

CSV (*.csv)

Output:

Network File Formats
GraphML (*.xml or
*.graphml)

Pajek .MAT (*.mat)
Pajek .NET (*.net)
NWB (*.nwb)
XGMML (*.xml)
CSV (*.csv)

JPEG (*.Jpg)

PDF (*.pdf)
PostScript (*.ps)
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User Interface

< Sci2 Tool CEEX,
File Data Preparation  Preprocessing  Analysis  Modeling  Visualization R Help
- o

El Ccrn.sole. ——— Console displa)

perations = B || 88 Data Manager = =l
Welcome to the SCiEII Il"al.‘_.':_' |:| o I » L]
The develepment of | rithm input parameters, astructure for Metwork Science center and the School of Library and
Information Science | ction, and Jements as o dation under Grant Mo. SBE-0738111 and [5-0715303, and the James S.
McDennell Foundatic well as error tp:f/sci2.wiki.cns.iu.edu) for documentation and screenshots. Please B ,q\
visit https;ﬁsciZ.cmL avery pripryoorecarrrerp-wrere OUT analyses, have questions about datasets, or would like to suggest Data Manager keeps track of

enhancements and new features,

all datasets that are available

algorithmic visualization or

manipulation

Primary investigators are Katy Barner, Indiana University and Kevin W. Boyack, SciTech Strategies Inc. The 5ci2 tool was developed by Chin
Hua Keng, Joseph Bibersting, Thomas G. Smith, David M. Cog, Micah W. Linnemeier, Patrick A. Phillips, Chintan Tank, and Russell J,
Duhon, It uses the Cyberinfrastructure Shell (http://cishell.org) developed at the Cyberinfrastructure for Metwork Science Center

(http://cns.iu.edu) at Indiana University. Many algorithm plugins were derived from the Metwork Workbench Tool
(httpy//fmwhb.cns.iu.edu).

Please cite as follows:
Sci2 Teamn. (2009). Science of Science (5ci2) Tool. Indiana University and SciTech Strategies, http://sci2.cns.iv.edu.

- —

El Scheduler s— oo
© beall completed

| Scheduler lis

B Erinales used and disp
-

! Algaorithm Name Date Time % Complete
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Supported Tools

IE gruplot graph _|of x| * - ¥isualization - GUESS (ol x|

Eile Edit Layout Scripk Yiew  Help
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0351
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04 Object: l:E Property: Operakar: Value:
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0.05 | Node Shape ‘ ‘ Center | | Change Histary |

[}
{#Jr T F

reter | Graph Mod\fierf

192132, 52001 0 1ao 150 200 240

Gnuplot GUESS

portable command-line driven exploratory data analysis and visualization
Interactive data and function tool for graphs and networks.

plotting utility | https://nwb.slis.indiana.edu/community/?n=
http://www.gnuplot.info/. VisualizeData.GUESS.



http://www.gnuplot.info/
https://nwb.slis.indiana.edu/community/?n=VisualizeData.GUESS
https://nwb.slis.indiana.edu/community/?n=VisualizeData.GUESS
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Supported Tools

Adding more layout algorithms and network visualization interactivity

via Cytoscape http://www.cytoscape.org.

Simply add org.textrend.visualization.cytoscape_0.0.3.jar into your /plugin directory.
Restart Sci? Tool

Cytoscape now shows in the Visualization Menu

File [aktaPreparation Preprocessing  Analysis  Modeling RUENEEEWERY Help
b

El cansole Ceneiel = ai01 Data Manager

Tempaoral  #
Cytoscape was selected, Geospatial » e = E-_| I51 Data: CHiDocuments and Settingsiborner
Integrator(s): TexTrend Consartium (http:/ fwww bextrend  pebworks ¢ ppis (TexTrend, = E-_l 361 Unique ISI Records
Universitas Press) e ": “« Extracted Co-Authorship Metwork
Reference: Cytoscape Consorkium (htbp:/ /www.cytoscap

----- E-_| Authar information

CADOCUME R\ bornerki LioCALS~ 1) TemphCIshell-Session-6885824 7 785800266 799 StaticExecutable
Runner-20657 1827148537037 7 algorithm =echo off

cytoscape . Cykoscapelnit[IMFO]: Cyboscapelnit skatic initialization

cytoscape, Cykoscapelnit[IMFOT: Parent_Dir: Cii\Documents and Settingsibornerk), cytoscape
created,

Select a network in Data Manager, run Cytoscape and the tool will start with this
network loaded.


http://www.cytoscape.org/
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Sci2 Supported Tools

R statistical tool

Bridged Tools

File Data Preparation Preprocessing Analysis Modeling  Visualization

R

] cansale |

15-0715303, and the James 5. McDonnell Foundation. See the Sdence of Sc
omepage (http:/ /sci2.wiki.cns.iu.edu) for documentation and screenshe

=13l x|

p =5

Help
Create an R Instance
Send katle to R
Rum Rgui
Gef bable From R

lease visit https:/ /sci2.cns.iv.edu/user/ask.php if vou need help with

Gephi visualization tool

b

(http:/ /cishell
k o .

File Data Preparation Preprocessing Analysis Modeling | Visualizaton R Help

El console ?eneral I : = 8 | a8 Data Manage!
empora
Primary investigators are Katy Bérner, Indiana University and ~ Geospatial » A - o7 NWB file
SoiTech Strategies Inc, The Sc2 tool was developed by Chin H Topical ,
Riberstine, Thamas G. Smith, David M. Coe, Micah W. Linneme
hintan Tank, and Russell 1. Duhon. It uses the Cyberinfrastn ’ = b GUESS
developed at the Cyberinfrastructure for Metwork Sdence
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Sci2 Visualizations: General

Use GnuPlot to visualize the degree distribution of a co-authorship
network extracted from IS| data...

(" ] gnuplot graph E=SEE)

0.2 ) T T
ailLocaliTe mp'-.".l:hihe_;_l-Ses 5ion-2658508 12959560973 1\ StaticExecutableRunner-5 1847 1618991568877 TALGORITHM \degree_distribution dat v ¥

0.18 |

016 |

+

20 40 &0 a0 100 120 140

48.9176, 0.0444598
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Sci2 Tool Visualizations: Temporal

Use Temporal Bar Graph to visualize NSF funding profiles over time...

Temporal Visualization

Generated from MSF csv file: C:UsersdapolleyDesktopsci2-N-1.0.0. 201206150 11 TNGT-win32 win32.xBGsci2sampled atascientometrics  sfGeoffreyFox. nsf
June 15, 2012 | 10:16 AM EDT
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Legend Area I oo How To Read This Map

Area size: Awarded Amount to Date N 25 003 This femporal bar graph visualization represents each record as a horizental
Mlﬂl!‘ﬂum =0 TE,236 bar with a specific start and end date and a text label on its |eft side. The area
Maximum=1984040 0 of each bar encodes a numerical attribute value, e.g., total amount of funding.

Text label: Title  —
Color: Organization 2.87 Year(s)
See end of POF for color legend.

Bars may be colored to present categorical attribute values of records.
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Sci2 Tool Visualizations: Geospatial

Use the Proportional Symbol Map to size and color symbols proportionally to
numeric data, in this case the 20 most populated cities around the world...

Geospatial Visualization (Proportional Symbol Map)

Generated from 20 most populous cities
May 02,2012 | 06:13:38 PM EDT

(50O
O O O
O %®

&

Legend How to Read this Map

Interior Color (Linear) Exterior Color (Logarithmic) Area (Linear) This proportional symbol map shows 209 countries of the world using
the equal-area Eckert IV projection. Each dataset record is represented
by a circle centered at its geolocation. The area, interior color, and

_ _ 32,450,000 exterior color of each circle may represent numeric attribute values.
' J ' 1 22,125.000 Minimum and maximum data values are given in the legend.
1,005 5,866 10,727 1,100 4,435 17,834 11,800,000

CNS (cns.iu.edu)

P
O

Population density (people per sq. km.) Area (sq. km.) Population
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Sci2 Tool Visualizations: Geospatial

Use the Choropleth Map to color regions proportionally to numeric data, in
this case the US by state population...

Geospatial Visualization (Choropleth Map)

Generated from U.S. state populations
May 02, 2012 | 06:13:42 PM EDT

Alaska (10% actual area)

Puerto Rico

Hawaii (50% actual area)

Legend How to Read this Map

U.S. State Color (Linear) This choropleth map shows 52 U.S. states and other jurisdictions using
the Albers equal-area conic projection with Alaska, Puerto Rico, and
Hawaii inset. Each U_S. state may be color coded in proportion to a
numerical value. Minimum and maximum data values are given in the
legend.

' v
568,158 19,130,035 37,691,912
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Sci2 Tool Visualizations: Geospatial

Overlay a geospatial network on a base map, in this case Albert-Laszlo
Barabasi and his collaborators...

Geo Map ()
Eckert IV Projection
Apr 19,2012 | 11:14:48 AM
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Sci2 Tool Visualizations: Topical

Use the Map of Science via Journals visualization a network drawn the result
of mapping a dataset's journals to the underlying sub-discipline(s) those
journals contain...

Topical Visualization

Generated from 381 Unique 151 Records
90 out of 112 records were mapped to 182 subdisciplines and 13 disciplines.
Septermber20, 2012 | 11:20 AM EDT

°
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2 by 5;0 g
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g Ooou P gL

o 3 [+] =

2 e} 3 ¥ Infectious Disease =+

o y -
o Medical Specialties
080 - %ec(j’o B
& Biology
Earth Sciences
@ 2008 The Regents of the University of California and SciTech Strategies.
Map updated by SciTech Strategies, OST, and CNS in 2011,

Legend Area How To Read This Map
Cirele area: Fractional recard count gg?g The UCSD map of seience depicts a network of 554 subdiszipline nodes that
Unelassified =22 = are aggregated to 13 main disciplines of seience. Each discipline has a distinct
Minimum =0 colorand is labeled. Overlaid are circles, each representing all records per
Maximum = 93 unique subdiscipline. Circle area is proportional to the number of fractionally
Scaling factor= 0.5076673 085 assigned records. Minimum and maximum data values are given in the legend.

Color: Discipline FNE o
See end of PDF for color legend. B
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Sci2 Visualizations

Sci2 Tool Visualizations: Networks

Use GUESS to visualize networks, such as this co-authorship network

extracted from IS| data...

Joint Co-Authorship Network

. Eugene Garfield

Node Size & Color
Number of Paj

127
35

¥ Vespignani

......
\\\\\

'Alessandro
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Sci2 Tool Visualizations: Networks

Use Circular Hierarchy to visualize networks with community attributes
appended...
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Sci2 Tool Visualizations: Networks

Use the Bipartite Network visualization to create a network of authors and
publication titles...

Network Visualization
Generated from Bipartite network from Authors and Title 2
September 20, 2012 | 11:04 AM EDT

Authors Title

Koo, X

Yyyy, Y O Ccee
P

fzze, 7 ./ Eeee

How To Read This Map

This bipartite network shows two record types and their interconnections. Each
recard is represented by a labalad circla that is size coded by a numerical
atlribule value, Racords of each lype are verlically aligned and sorted, e.g., by
nade size or alphabetically. Links between records of differant type may be
weighted as represented by line thickness.

CNS (cns.iv.edu)
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Topic co-occurrence network of the 2885 cognitive and neuroscience NSF
projects funded between 2007 and 2011.

The nodes are labeled Cognitive and Neuroscience at the NSF: 2007-2011
based on how the
Cognitive & 0 . HOrmMones / Social Behavior
awards were tagged. Behavioral ™ == -
The nodes are scaled by cognitivescience; o = S
number of awards (max =~ TP Ee Qa7 ORI T
] i T W YT, ol i N

= 355) with a particular oSN\ VT 4 Q..

® s ragemems | Lt G LI\ ot o Genetics, Cell Growth,
tag and the edges are o 74NN and Signaling

(j < k.. [ J——
scaled on number of co- i @Al EETS 7Ny 2 o
e ® ricosscnencn
occurrences (max =91) O ). Oxdn ' 5 s
e 9— S s —
of those tags. The node N @ @09 A
colors differentiate the a2 g i g, TN
. - [ — o
different communities of ook g wine_ OV i P
. ® euroscience ectro siolo

awards, which allows — o.. " / Flectrophysiology
you to Identlfy toplc Humanand MachmePercept;o:u}mlaanipu[ation Dsfiggm?j:iﬁ

lenichal@nsf.gov

areas.
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Thisis ... an entirely new way of characterizing and understanding
the NSF portfolio. This is in part because this enables analysis of the
content of the awards/proposals independent of the institutional
structure. One can quickly identify ALL of the Cog/Neuro awards
throughout the entire NSF portfolio — so it captures research in all of the
unexpected institutional places. This method also allows one to easily
identify areas of parallel or potentially collaborative research being
funded by different institutional structures and ... to identify
potential areas for advancing science by facilitating collaborations.

Leah G. Nichols, NSF
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Installing Sci2

Please copy the version of Sci2 and Gephi that you need

from the flash drive:

Sample Data 6/26,/2013 6:27 PM
|| gephi-0.8.2-beta.dmg 6/19/2013 9:16 AM
¥4 gephi-0.8.2-beta.setup.exe 6,/19,/2013 9:15 AM
|| gephi-0.8.2-beta.tar.gz 6/19/2013 9:16 AM

1) 5ci2-N-1.0.0.201206130117NGT-linux.gtk.... 6/19/20131:12 PM
1) sci2-N-1.0.0.201206130117NGT-macosx.c... 6/19/20131:12 PM
1) 5ci2-N-1.0.0.201206130117NGT-win32.wi...  6/19/20131:12 PM

File folder

DMG File
Application

GZ File
Compressed (zipp...
Compressed (zipp...

Compressed (zipp...

41,001 KB
36,273 KB
40,063 KB
128,231 KB
131,160 KB
131,373 KB

e Linux Users

<— \Windows Users

~ Mac Users

Please unzip the Sci2 folder to your desktop. You do not need to install anything in
your program files directory. Sci2 will run fine from the desktop.

Please go through the Gephi installation process.

Make sure to copy over the sample data folder and save it to your desktop.



(OB CNS N — Workflow Design

Network Science Center

Needs-Driven Workflow Design

DEPLOY
(= Validation
e MR e
k- ‘) e Ju Interpretation m
R -

Stakeholders Visually

l encode data
Types and levels of analysis determine I
data, algorithms & parameters, and Overlay data
deployment

!

Select

visualization
Data e —> e — type

READ ANALYZE VISUALIZE

Graphic
Variable
Types

Modify
reference
system, add
records & links

Visualization
Types
(reference
systems)
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Introduction to Networks

Undirected Networks Directed Networks

Nodes:

O

O Edges: O

Node Degree:

Edge Direction:

Number of edges Directional relationship is
connected to nodes represented by arrows
Isolates: In-Degree:
Nodes that are not connected Number of incoming edges
to the rest of the network
Edge Weight: Out-Degree: :

_— Number of outgoing
Demonstrates relative importance

edges

of relationships
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Visualizing the Florentine Dataset

This example will demonstrate how to visualize data using Sci2. In this
workflow we will be working with Padgett's Florentine families dataset which
includes 16 different Italian families from the early 15th century. Each family
Is represented by a node in the network and families are connected by
edges that represent either a marriage or business/lending ties. Each node
(family) has several attributes: wealth (in thousands of lira), number of
priorates (seats on the civic council between 1282-1344), and total ties
(total number of business ties and marriages in the dataset).

“Substantively, the data include families who were locked in a struggle for
political control of the city of Florence around 1430. Two factions were
dominant in this struggle: one revolved around the infamous Medici family,
the other around the powerful Strozzis.”

More info at http://svitsrv25.epfl.ch/R-doc/library/ergm/html/florentine.html



http://svitsrv25.epfl.ch/R-doc/library/ergm/html/florentine.html
http://svitsrv25.epfl.ch/R-doc/library/ergm/html/florentine.html
http://svitsrv25.epfl.ch/R-doc/library/ergm/html/florentine.html

Network Science Center
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Visualizing the Florentine Dataset

*Nodes

id*int label*string wealth*int totalities*int priorates*int
1 "Acciaiuoli" 10 2 53

2 "Albizzi" 36 3 65

3 "Barbadori" 55 14 0

4 "Bischeri" 449 12

5 "Castellani" 20 18 22

6 "Ginori" 3290

7 "Guadagni" 8 14 21

8 "Lamberteschi" 42 14 0
9 "Medici" 103 54 53

10 "Pazzi" 48 70

11 "Peruzzi" 49 32 42

12 "Pucci"310

13 "Ridolfi" 27 4 38

14 "Salviati" 10 5 35

15 "Strozzi" 146 29 74
16 "Tornabuoni" 48 70
*UndirectedEdges
source*int target*int marriage*string business*string
91"T""F"

62"T""F"

72"T""F"

92"T""F"

53"T""T"
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First, load the florentine.nwb by following File > Load >
yoursci2directory/sampledata/scientometrics/endnote/florentine.nwb.

-
w72 Select Files

m' . v sci2 » sampledata » socialscience v-

Search socialscience jo

Organize * Mew folder =~ [0 @
‘* Favorites it Mame . Date modified Type Size
Bl Desktop || florentine.nwh 11/27/2012 314 PM NWE File 1KE
& Downloads || friendster.graphml.xml 11/27/2012 3:14 PM - XML Document 21 KB
1] Recent Places || friendsterxgmml.axml 11/27/2012 3:14 PM XML Document 14 KB
|| terror.graphml.xml 11/27/2012 314 PM XML Document 16 KB
- Libraries || terrerxgmmlaxml 11/27/2012 3:14 PM XML Document 12 KB
3 Documents =
J’- Music
= Pictures

E Videos

1M Computer
£, Local Disk [C)
S dapolley (v:)
5 projects (Z)

- 4| i b

File name: florentine.nwh v [*'* v]
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Network Science Center

Once you have loaded the data in Sci2, it will appear in the Data Manager.

Eile Data Preparation Preprocessing Analysis Modeling  Visualization R Help

E Console 'Y Data Manager =08

Welcome to the Science of Science Tool (Sai2). ':
The develepment of this tool is supperted in part by the Cybeninfrastructure for Network Science center and the
School of Library and Infermation Science at Indiana University, the Mational Science Foundation under Grant Mo,
SBE-0738111 and [I5-0715303, and the James 5. McDonnell Foundation, See the Science of Science homepage
(http://sci2.wiki.cns.iu.edu) for decumentation and screenshots, Please visit https://sci2.cnsiv.edufuser/ask.php if
you need help with your analyses, have questions about datasets, or would like to suggest enhancements and new
features.

" NWE file: C\Users\dapelley\Desktop\sci2\sampledata\socialsciencelflorentine.nwh

Primary investigaters are Katy Bérner, Indiana University and Kevin W, Boyack, SciTech Strategies Inc. The 5cid tool
was developed by Chin Hua Kong, Joseph Bibersting, Thomas G, Smith, David M, Cee, Micah W, Linnemeier, Patrick
A. Phillips, Chintan Tank, and Russell J. Duhen, It uses the Cyberinfrastructure Shell (http://cishell.org) developed at
the Cyberinfrastructure for Network Science Center (http://cns.iu.edu) at Indiana University. Many algerithm plugins
were derived from the Metweork Workbench Teel (http://nwb.cns.iu.edu).

Please cite as follows:
Sci2 Team. (2009). Science of Science (5ci2) Tool. Indiana University and SciTech Strategies, http://sci2.cns.iwedu.

] scheduler

Remove From List | [[| Remove completed automatically | Remove all completed

! Algerithm Name Date Time % Complete
v| Load... 12/06/2012 10:21:57 AM
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Visualizing the Florentine Dataset

For this workflow we will skip straight to the visualization step, since the network
file that we loaded already has the attributes we are interested in visualizing
(wealth, priorates, and totalities). For other datasets, you will likely need to
extract networks and run some type of analysis to answer the questions you are

interested in.

To visualize this network select the file from the Data Manager and run

Visualization > Networks > GUESS.

[ File Data Preparation Preprocessing  Analysis  Modeling R Help

El Console General | 3

""""" | Temporal 3
|| || GUESS was selected.

Author(s): Eytan Adar Geospatial L3

Implementer(s): Eytan Adar (GUESS), Russell Duhon (resizelinea Metworks ¥

Integrator(s): Russell Duhen

Reference: Adar, Eytan, "GUESS: A Language and Interface for Gi Topical s

(http://graphexploration.cond.org/) Balloon Graph (prefuse alpha)

Document tation: http://wiki.cns.iu.edu/display/CISHELL/GUES >~

ECHO is off,

Starting GUESS...
ECHO is off.

menu. (We recommend GEM.)
ECHO is off.
GUESS log file for this session can be found in

1714521\ALGORITHM guesslog.tet

| Remove From List | [ Remove completed automatically | Remove all completed

The initial layout for your visualization is random. For a clearer visualization, please run a layout from the Lay¢

C\Users\dapolley\AppData\Local\ Temp\CIShell-Session-6741933950484329596" StaticExecutableRunner-6350]

|

Fe m
e

= O || B¥ Data Manager

=0

-

GUESS

Cytoscape

Radial Tree/Graph (prefuse alpha)

Radial Tree/Graph with Annotation (prefuse beta)

ed with Annotation (prefuse beta)
Fruchterman-Reingold with Annotation (prefuse beta)

DrL (VxOrd)
Specified (prefuse beta)

Circular Hierarchy
Gephi

Bipartite Network Graph

! Algorithm Name Date Time % Complete

. NWE file: C:\Users\dapolley\Desktop\sci2\sampledata\socialscience\florentine.nwb
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Network Science Center

When the network is loaded in GUESS it will be laid out randomly.

2% MWB file: C:\Users\dapolley\Desktop'sci2\sampledata\socialscience\florentine.nwhb - GUESS
File Edit Layout Script Wiew Help
Medici-Acciaiuoli N
g Field | Value J 1
é __edgeid [i]
< |business F .
& |color 176,180, 178,255 ‘
g directed false
E label ‘
~ |labelcolor 0,0,0,255
labelsize 12
labelvisible false (_E; 55, 7
marriage T
node1 n3
node2 no
originallabel Q
wisible true l !
weight 1.0
width 4.0 Iﬂ.
il

-~

Object: l:E Property: Cperator: Value:

| Colour || Shaw || Hide || Size || Show Label || Hide Label || Change Label

| Format Node Labels | | Format Edge Labels |

| Mode Shape || Center || Change Histary |

| Resize Linear || Colorize |

Zoom Level: |0.31015

Interpreter , Graph Modiﬁer/f
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The first step in enhancing this network visualization is to apply a different
layout. For this visualization we will use the GEM layout Layout > GEM. You
will notice that the GEM layout is random, you can run it multiple times and
the network will appear slightly different each time.

’ |
“ . NWB file: CAUsers\dapolley\Desktop\sci2\sampledata\socialscience\lo
File Edit Layout Script View Help
Pucci J

_§ Field | Value J ]
= |color 125,12,17,255 = ® ®
£ fixed false ® e
5 |height 10.0 a [ ]
E image @ ® ®
S label Pucd ® @
— llabelcolor 0,0,0,255

labelsize 12 ® L ]

labelvisible falze ..%i L

name ni1 7]

originallabel Pucci

priorates 0

strokecolor black

style 2

totalities 1

visible true -0

wealth 3 Ik‘

width 10.0

X 65.12463556851313 @

y 298.26822157434407 Sﬁi J

F %

Cbject: | Property: Operataor: = Value: _.

| Caolour || Show || Hide || Sige || Show Label || Hide Label || Change Label

| Format Mode Labels | | Format Edge Labels |

| Mode Shape || Center || Change History |

| Resize Linear || Colorize |

Zoom Level: | 0.97204

I Interpreter . Graph Modifier j’
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@CNSCgberi"frastr“cturefvr Visualizing the Florentine Dataset

The next step will be to resize the nodes based on the wealth attribute. To do
this resize select the Resize Linear button and set the parameters to those
shown below.

File Edit Layout GScript View Help I
| Pazzi h
_§ Field | Value J
| § color 125,12,17,255 .
< [fixed false
3 |height 11.958553131838023 J
§ image f
E label Pazzi .
— [labelcolor 0,0,0,255 . .
labelsize 12
labelvisible false (%‘ | .
name ng Ly ] .
originallabel Pazzi . .
priorates 0 . .
strokecolor black ™
style 2
totalities 7 .
visible true ) @
wealth 43 I*_‘
width 11.958553131838023
x 238.0 i
¥ 147.0 —

Object: | Property: |lsbelsize | Operator: |== :Value: |

| Colour | | Show | | Hide | | Sizc | | Show Labcl | | Hide Labcl | | Changc Labcl
| Format Mode Labels | | Format Edge Labels |
| Mode Shape | | Center | | Change History |

I| Resize Linear |I| Colorize |

Zoom Level: | 1.52421

| |Nodes v| |wealﬁ'| v| From: |5 | To: |ZD | | Do Resize Linear | |

Interpreter . Graph Modifier J,.'"
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Next we will colorize the nodes based on priorates to add an additional
dimension to this visualization.

(&% NWE file: C:A\Users\dapoll
File Edit Layout Script Wiew Help
| Medici-Barbadori h
é Field | Value J
é _eldgeid [ -
& |business T
3 |color 176,180,178,255 a @
=
= |directed false
E |label O
— |labelcolor 0,0,0,255 . . .
labelsize 12

labelvisible false
marriage T
node1 n3
node2 n2

5
L]
originallabel ) . .

visible true

weight 1.0 .
width 4.0 i‘. @
&

Cbject: |v Property: belsize  +| Operator: |== Value:

| Colour | | Shaw | | Hide | | Size | | Show Label | | Hide Label | | Change Label
| Format Node Labels | | Format Edge Labels |
| MNode Shape | | Center | | Change History |

Resize Linear |!| Colorize |

Zoom Level: | 1.52421

INodes | |priorates | From: [i Ta: D Do Colorize |I

Interpreter , Graph Modifier ;'l
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Next we will color the edges to show the type of relationship between the
families. To do this, you will need to select the Object edges based on ->, set
the property to marriage, the operator to ==, and the value to T. Next, click
the Color button and you can select the color of your choice from the pallet
that will appear at the bottom of the Graph Modifier pane.

| NWB file: C:\Users\dapolley\Desktop\sciZ\sampledata\socialscience\florentine.nwb -
File Edit Layout Script View Help
| Medici-Barbadori N
E Field | Value J
=
E __edgeid (3 .
< |business T
& |color 176, 180,178,255 ‘
£
= (directad false
E |label
— |abelcolor 0,0,0,255
labelsize 12
labelvisible false (—%k O
marriage T Ly | @
del ng
node2 n2
ginallabel ®
visible true
weight 1.0
width 4.0 I*. ]
i
.

[Db]ect: |edges based on > | ] Property: |business v Operator: == =] value: [T = ]
| show [ tide || size |[ showlabel || Hidetabel || changelabel |
| FormatNodelabels || FormatEdge Labels |
| Nodeshape || center || changetistory |
| Resize Linear || colorize |

Zoom Level: | 1.52421

I | [ I |
{8 o 1 o o o o V11

Interpreter . Graph Modifier /
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You can repeat this process for the business property if you want to, or
you can leave the edges that represent business ties the default color. In
this workflow we will leave them the default color, light gray. The final step
Is to show all the labels. To do this, you will need to select the "Object" all
nodes and the click the Show Label button and the labels will appear in
the visualization.

,!:' NWE file: C\Users\dapolley\Desktop'sci2isampledata\socialscienc tine.nwb -
File Edit Layout Seript View Help
| Guadagni :
=
=] Field | Value J
< (color 0,72,0,255
£ fixed false a
i height 14.0464108334399
E image
E label Guadagni
— [labelcolor 0,0,0,255 +
labelsize 12 ...k_i
labelvisible true
name nG |Q ‘
originallabel Guadagni
priorates 21
strokecolor black I*‘
style 2 "
totalities 14 -
visible true a *
Al |
wealth 8
width 13.709841503467151
e 390.89220151015236 &
¥ 174.46308345810283
avw
Object: | all nodes | = Property: ness > | Operator: | value:
| Calour || Show H Hide || Size || Show Label || Hide Label || Change Label
| Format Node Labels || Format Edge Labels |
| Mode Shape || Center || Change History |
‘ Resize Linear H Colarize |

Zoom Level: | 2.04732

i Interpreter , Graph Modifier |
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Since the GEM layout is random and all the nodes are spaced more or less
evenly apart, you do not have to worry about disrupting the layout. However,
other layout algorithms may space the nodes according to specific attributes
of the network. Manually moving around nodes in this case would disrupt the
layout of the network and distort the meaning of the visualization.

The last thing we want to do to our network is color the border of the nodes
the same as the nodes themselves. This is not as crucial for networks with

only a few nodes, but as the size of your network increases it can become

difficult to read with the thick black lines around every node. To color those
the same as the node go to the Interpreter tab at the bottom of the GUESS
window and type in the following commands:

for n 1In g.nodes:
n.strokecolor = n.color



Cuperinrastructure fo Visualizing the Florentine Dataset
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This code basically tells GUESS that for every node (n) in this graph of
nodes (g.nodes) make the border color of the nodes (n.strokecolor)
equal to the node color (n.color). After you type the first line you will
need to hit the "Tab" key before you start typing the second line of
code.

|4 NWB file: C:\Users\dapolley\Desktop\sc

|Ei|e Edit Layout Script View Help

iy

|
I Salviati-Pazzi
|
|

=] Field | Value
é __edgeid 23
< [pusiness F
B |color 176,180, 178,255
§ directed false
5 abel
— |abelcolor 0,0,0,255
lzbelsize 12
labelvisible false
aaaaaa ae [T
del ni3
node2 ng
ginallabel
visible true
weight 1.0
width 4.0

Interpreter 1Graph Modifier )"
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Bizchari

Guadagni

. Acciaiuoli
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Temporal Analysis: Evolving
Co-Authorship Network

For this analysis we will be studying the evolution of Alessandro
Vespignani’s co-authorship network over time. We will see his
network of collaborators grow from 1990 to 2006, giving us a sense
of how his scholarly output has grown. Each node in the network
will represent an author in the data set and the edges that connect
them will be weighted based on how many times they have
collaborated.
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@CNSCgberi"frastr“cturefvr Evolving Co-Authorship Network

File > Load > AlessandroVespignani.isi
Load this file from the sample data folder you copied from the flash
drive.

| File Data Preparation Preprocessing  Analysis  Modeling  Visualization R Help

El Console = O || Data Manager = |
Welcome to the Science of Science Tool (5ci2). - 4 E-| 151 Data: C\Users\dapolley'\Deskt
The development of this tool is supported in part by the Cyberinfrastructure for Metwork Science center and the School of Library and Infoermation B 101 Unique ISI Records

Science at Indiana University, the National Science Foundation under Grant Mo, SBE-0738111 and 15-0715303, and the James 5. McDonnell Foundation.
See the Science of Science homepage (http://sci2.wiki.cns.iv.edu) for documentation and screenshots. Please visit
https:/fsci2.cns.iv.eduf/userfask.php if you need help with your analyses, have questions about datasets, or would like to suggest enhancements and
new features.

Primary investigators are Katy Borner, Indiana University and Kevin W, Boyack, SciTech Strategies Inc. The 5ci2 tool was developed by Chin Hua Kong,
Joseph Bibersting, Thomas G. Smith, David M. Coe, Micah W. Linnemeier, Patrick A. Phillips, Chintan Tank, and Russell J. Duhon. It uses the
Cyberinfrastructure Shell (http://cishell.org) developed at the Cyberinfrastructure for Network Science Center (http://cns.iv.edu) at Indiana University.
Many algerithm plugins were derived from the Network Workbench Tool (http://nwhb.cns.iu.edu).

Please cite as follows:

Sci2 Team. (2009). Science of Science (5ci2) Toel. Indiana University and SciTech Strategies, http://sci2.cns.iv.edu.
Found old-style IS'Web Of Knowledge file,

The original 101 records have been processed to remove duplicate unique ISIIDs leaving 101 records,

Wrote log to ChUsers\dapolley\AppData\Local\Temphisiduplicateremoverlogl87171 5615837363709, bt
Loaded: C:\Users\dapolley'\Desktop'\AlessandroVespignani.isi

& scheduler =]

| Remove From List | [_| Remove completed automatically | Remove all completed |

! Algorithm Name Date Time % Complete
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Select Preprocessing > Temporal > Slice Table by Time and choose the
parameters shown at the right.

s [
[ s H=h
e .~

File Data Preparation | Preprocessing | Analysis Modeling  Visualization R Help

El Console General ' : = O || i} Data Manager =0
R | Temporal » Slice Table by Time e D e e e = =
Indiana University, the I : L 115-0715303, and the James 5. McDonnell Faundation. See the Science of 2 e Ej I51 Data: C:\Users\dapolley'\DesktoptAles
Science homepage (htt| Geospatial * ! documentation and screenshots. Please visit https://sci2.cns.iv.edu/userfask.php if you need help with your EFT] 101 Unique ISI Records
analyses, have question Topical » |keto suggest enhancements and new features,

|
Prirnary investigators ar| Networks . lrsit}r and Kevin W. Boyack, SciTech StrategiesInd Slice Takle b’_‘f Time Iﬁ

Biberstine, Thomas G. Smith, David M. Coe, Micah W. Linnemeier, Patrick A. Phillips, Chintan Tank,
(http://cishell.org) developed at the Cyberinfrastructure for Network Science Center (http://cns.iu.g A ] :
derived from the Network Workbench Tool (http://nwb.cns.iu.edu). Slice a table into groups of rows |::I‘_".l' time.

Please cite as follows:

Sci2 Team. (2009). Science of Science (5ci2) Tool. Indiana University and 5ciTech Strategies, http://s Date..-'Time Column | Publication Year - | '&
Load... was selected. o=t
Documentation: http://wiki.cns.iv.edu/display/CISHELL/Data+Formats Date/Time Format YYYY -9 |
Found old-style ISl'Web Of Knowledge file.
The original 101 records have been processed to remove duplicate unique IS Ds leaving 101 records) —
Slice Into |"f’ears- - | @
Wrote log to C\Users\dapeolley\AppDatatLocal\Temphisiduplicateremoverlog267060337350284 5148
Loaded: C:\Users\dapolley'\Desktop' AlessandroVespignani.isi -
How Many? 5 7 ]
El Scheduler I
| Remove From List | [_| Remove completed automatically | Remove all completed From Time 1930
m To Time 2006 @
! Algorithm Name Date Time % Complete Sir g
- V| el
¥ Load.. 0122002 10168V — | 2 Cumnulative @
[F] Align With Calendar

Week Starts On Sunday "| '9
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Evolving Co-Authorship Network

Now that the algorithm has been run, you will notice the original
dataset has been divided into four tables that cumulatively display

the evolution of this data.

=

"/1;‘; Sci2 Tool

File Data Preparation Preprocessing Analysis  Modeling  Visualization R

El Console

Loaded: Ch\Users\dapolley\Desktop\AlessandroVespignani.isi

Slice Table by Time was selected.

Implementer(s): Russell Duhon

Integrator(s): Russell Duhon

Documentation: http://wiki.cns.iuv.edu/display/CISHELL/Slice+Table+by+Time

VT I I U T RS T e | S St L LI T S D e Ao A T

Wrote log te C\Users\dapolley\AppData\Local\Temphisiduplicateremoverlog26706033735028451 48 txt

Help

8147 Data Manager =]
4 |=_-| 18I Data: C:\Users\dapolley'\Desktop'\ AlessandroVespignani.isi
F] D 101 Unique ISI Records
D slice from beginning of 1990 to end of 2006 (101 records)
|_=| slice from beginning of 1990 to end of 2001 (85 records)
D slice from beginning of 1990 to end of 1996 (26 records)
|=_-! slice from beginning of 1990 to end of 1991 (4 records)

Tiy awd ot

Input Parameters:

To Time: 2006

Slice Into: years

Week Starts On: sunday

Date/Time Column: Publication Year
From Tirme: 1990

How Many?: 5

Align With Calendar: false
Date/Time Format: yyyy
Cumulative?: true

Bl Scheduler

| Remove From List | [_| Remove completed automatically | Rermowve all complets

! Algorithm Name Date Time %
[l Slice Table by Time 10/12/2012 10:34:18 AM
I Load... 10/12/2012 10:16:48 AM

= O

i1} Data Manager

4 E' ISI Data: CiUsers\dapolley\DesktophAlessandroVespignani.isi
4 E 101 UnigqueIS8I Records
D slice from beginning of 1990 to end of 2006 (101 records)
ﬂ slice from beginning of 1990 to end of 2001 (65 records)
E:‘ slice from beginning of 1990 to end of 1996 (26 records)
|::| slice from beginning of 1990 to end of 1991 {4 records)
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Select the first table and run Data Preparation > Extract Co-Author
Network

Repeat this step for each of the tables in the Data Manager

T
| @2,
. ‘?‘#._SCI__z Tool

File Preprocessing  Analysis  Modeling  Visualization

R Help

= (. Remove I5I Duplicate Records = O || 1 Data Manager =]
B Rernave Rows with Multitudinous Fields proatimeiit - a E‘ 151 Data: C:\Users\dapolley\Desktop'\AlessandroVespignani.isi
Wro Extract Directed MNetwork 502845148 b “ E-J 101-UnegquesIsl Records
Loag P e D slice from beginning of 1990 to end of 2006 (101 records)
sl 2l E_“ slice from beginning of 1990 to end of 2001 (65 records)
Isr!r:cel Extract Paper Citation Netwark B slice from beginning of 1990 to end of 1996 (26 records)
IntEg Extract Author Paper Metwork |:_-| slice from beginning of 1990 to end of 1991 (4 records)
Doct
Extract Co-Occurrence Network
Inpu Extract Word Co-Occurrence Network
ToT|
S|?CE Extract Co-Author Network
Wee Extract Reference Co-Occurrence (Bibliographic Coupling) Network
Date
ac \ CirCitatinn Mehook
Lrs: Extract Document Co-Citation Network 8 1 Exitract Co-Author Network i:h
Aligy Detect Duplicate Nodes :
Date ' e Extracts a co-authorship network from one of several supported
Update Metwork by Merging Nodes 5
Cum ; file types.
Database 3
Bl Scheduler I

Remove From List

[T Remove completed automatically | Remove all completed File Format | isi = | 9

! Algorithm Name Date Time % Complete ok | Cancel

i Slice Table by Time 101272012 103418AM e
¥ Load... 101272012 101648 AM
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Select the first extracted co-author network and run Visualization > Networks
> GUESS starting with the network that spans 1990 to 2006 because we will
export these node positions and use them to layout the other networks.

: ;g Sci2 Teol

File Data Preparation Preprocessing Analysic  Modeling R Help

B Console General L i4i Data Manager =8

Eate«' IIITe r?o{mat: wy flempotal 2 - E‘ 18I Data: Ch\Users\dapolley'\Desktop\AlessandroVespignani.isi
umulative?: true Geospatial 4 [ Il a FF 101 Unique ISI Recards

Extract Co-Author Network was selected. Metworks L) GUESS cords)
Implementer(s): Timothy Kelley
Integrator(s): Timothy Kelley
Documentation: http://wiki.cns.iu.edu/display/CISHELL/Extray Balloon Graph (prefuse alpha)
%28Text+Files%29 1

Topical 3 Cytoscape

Radial Tree/Graph (prefuse alpha) ords)
Radial Tree/Graph with Annotatien (prefuse beta)

Input Parameters: Tree View (prefuse beta)

File Format: isi ords)
IIIIIIIIII Tree Map (prefuse beta)

Extract Co-Author Network was selected. Force Directed with Annotation (prefuse beta)

Implementer(s): Timothy Kelley . N

Integrator(s): Timothy Kelley Fruchterman-Reingold with Annotation (prefuse beta) rds)
Documentation: http://wiki.cns.iu.edu/display/CISHELL/Extract+Co-Author+ Network+

9%28Text+Files%29 sy

Specified (prefuse beta)
Input Parameters:

File Format: isi Circular Hierarchy

B scheduler = Lephi

Remove From Li [T Remove completed automatically | Remove all completed e

Algorithm Mame Date Time % Complete

| Extract Co-Author Netw.. 10/12/2012 00:3814 PM
¥ Extract Co-Author Netw... 10122012 003809PM |
| Extract Co-Author Netw... 10/12/2012 00:38:04 PM
[¥| Extract Co-Author Netw... 10/12/2012 00:37:54 PM s
| Slice Table by Time 10/12/2012 00:3717 PM
~| Load... 10/12/2012 00:37:02PM
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The network will be loaded in with a random layout in GUESS
To change the layout select Layout > Gem

4 % Extracted Co-Authorship Metwark - GUESS

File Edit Layout 3Script View Help

Munoz, Ma A
E Field | Value J ] ..
£ |color 125,12,17,255 (] e e
c (fixed falze

% |eioht 10.0 = Q9 ) ® ® o

E image “ . . .

E |label Murioz, Ma Y . @

— |labelcolor 0,0,0,255 ., . . .
labelsize 12 . . .
labelvisible falze . . . .
name n4s . . .
rumber_of_zuthore... 5 ] . .
originallabel Munoz, Ma . .
strokecolor black Q . . . .
style 2 1 . . .
times_cited 239
visible true O @ . [ ] @ ® ..
wiidth 10.0 Ik 5 | ® O
x 22.75 ' @ ® (] [ )

y %6.0 )
% o o g ®
rF % 4

Interpreter , Graph Modiﬁerf

Object: l:H Property: Operator: Value:

| Colour || Show || Hide || Size || Show Label || Hide Label || Change Label

| Format Mode Labels | | Format Edge Labels |

| MNode Shape || Center || Change History |

| Resize Linear || Colorize |

Zoom Level: | 1.63057
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Resize the nodes based on number_of authored works
Set the parameters from 5 to 15 and click Do Resize Linear

# % Extracted Co-Authorship Network - GUESS SRR X
File Edit Layout Script View Help
Miguel, Mc-Grasso, Jr 4
= lg e o
=] Field | Value J e
£ |_edgeid 154 ] e ° ®
c |color 176,180,173,255 - ® L]
5 |directed false ‘ Z b ° L
§ label ° 0 4 e
£ |labelcolor 0,0,0,255 ] s @
3 L ]
— [labelsize 12 L] L ] °
labelvisible false [} ®
nodel ng L b ° »
node2 n50 ™ Y °
number_of_coautho... 3 [ ] . L]
originallabel » e °
visible true Q ® ‘ oo
weight 3.0 ol
width 4.0 ® L °
L ]
Ir ® L ° L
- ® e o s o
¢ o % o
9,0 ] [ v ]
o
*J ° o @
] L ]
. 4

Object: l:la Property: Operator: Value:

| coour || show |[ Hide || sze || showiabel || tidelabel || CchangeLabel
| FormatNodelabels || FormatEdge Labels |
| MNodeShape || center || changeHistory |
| Resizelinear || colorize |
Zoom Level:
[Nodes »| [number_of authored_works v/ From: [5 | 7o: [15 || Do Resize Linear

Interpreter . Graph I'~"Iot:|iﬁer/"I
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Resize the edges based on number_of coauthored_works
Set the parameters from 1 to 5 and click Do Resize Linear

2% Extracted Co-Authorship Network - GUESS =HECN X
File Edit Layout Script View Help
Zapperi, S-Loreto, V :

= " e 9 e

5 Field | Value J

£ |_edgeid 124 Q e o [}

c |colar 176,180,178, 255 L4

o ’ r r [ ] .

B |directed false 4 - b e L]

§ label ® ] . ®

E llabelcolor 0,0,0,255 o * ]

- B L L
labelsize 12 L ] ®
labelvisible false ] L
node1 nd L . ° »
node2 n3s ®

L ] o
rumber_of_coautho... 8 [ ] . ]
originallabel ° L ° N
visible true Q ™ .

a
weight 8.0 L o e
width 4.0 ® ® °
L | L ] L ]
G ||\
= | L P ° P ™
U % »
oo o L L]
°N o VO
pe a
.

Object: l:E Property: Operator: Value:

| colour || show |[ Hde || Size || showlsbel || Hidelabel || changelabel
| Formathodelabels || FormatEdgeLabels |
| nodeshape || center || changetHistory |
| Resizelinear || colorize |
Zoom Level:
[Edges = [number_of cosuthored_works | From: [1 | 7o: [s || DoResizeLinear

Interpreter | Graph Modiﬁer/
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@CNSCgb”i"frastmcturefﬂr Evolving Co-Authorship Network

Colorize the nodes based on times_ cited
Set the parameters from Gray to Black and click Do Colorize

# % Extracted Co-Autharship Network - GUESS =RRC X
File Edit Layout Script View Help
Zapperi, S-Loreto, V h
z N 00 4
=] Field | Value J
£ | _edgeid 124 o o o o
c |color 176,180,178,255 ® o o
B |directed false J & bl e L}
§ label e o 4 o
E |abelcolor 0,0,0,255 | v o
B o Qo
— |labelsize 12 [+ o] °
labelvisible false [] (o}
no:el ng o : 3 a o
node2 n3ig o o o
number_of_coautho... 8 (o] . o
originallabel o & o
visible true Q o ‘ >
]
weight 8.0 ol o @
width 4.0 o o o
Ii. Q o L=} o 0
- % s o o °
o o 9 »
o.i o o] Y o]
o o
s]
il -
-

-

Object: I:Izl Property: Operator: Value:

| Colour || Show || Hide || Size || Show Label || Hide Label || Change Label

| Format MNode Labels | | Format Edge Labels |

| Node Shape || Center || Change History |

| Resize Linear || Colorize |

Zoom Level:
|Nodes v| |ﬁmes_cited v| From: D To: Do Colorize

Interpreter , Graph Modiﬁer}




@CNSCgberi"frastr“cturefﬂr Evolving Co-Authorship Network

Network Science Center

Colorize the edges based on number_of coauthored works
Set the parameters from Green to Black and click Do Colorize

%% Extracted Co-Authorship Network - GUESS = | [E] | S|

File Edit Layout Script View Help

Vespignani, A-Yekutieli, I |4

z
=] Field | Value J
§ __edgeid 199
< |color 0,204,51,255
B |directed false J
£
5 label
5 |labelcolor 0,0,0,255
— |labelsize 12
labelvisible false

node1l no q_fi
node2 n&6

number_of_coautho... |1

originallabel

visible true Q
weight 1.0 ol
width 2.0

Object: l:E Property: Operator: Value:

| Colour || Show || Hide || Size || Show Label || Hide Label || Change Label

| Format Node Labels | | Format Edge Labels |

| Mode Shape || Center || Change History |

| Resize Linear || Colorize |

Zoom Level:
|Edges v| |number_of_coauﬂ'wred_wcrks V| From: Ij Ta: Do Colorize

Interpreter | Graph Modiﬁer/
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Network Science Center

If you want to remove the borders from the nodes, type the following commands
In into the interpreter:

for n 1In g.nodes:
n.strokecolor=n.color

%% Extracted Co-Authorship Network - GUESS | ol S|
File Edit Layout Scipt View Help
Flammini, A N
§ Field | Value J
< [color 147,147, 147,255
g (fixed false
"é height 5.5677643628300215 ‘
5 mag
E llabel Flammini, A
 [labelcolor 0,0,0,255
labelsize 12
labelvisible false
name ni3
umber_of_authore... 4
iginallabel Flammini, A
strokecolor 147,147,147,255 Q
style 2 i |
times_cited 126
wvigible true -0
width 5.5677643628300215 IE‘
X 195,25
v 118.5 r
L
-

== for nin g.nodes:
n.strokecolor=n.color

3>

[ Interpreter }' Graph Modlﬁer/




@CNSCgberi"frastr“cturefﬂr Evolving Co-Authorship Network

Network Science Center

Finally add the labels to the nodes by selecting object: all nodes and
then click Show Label

2 % Extracted Co-Authorship Network - GUESS | S|

File Edit Layout Script View Help

Vazquez, A-Moreno, Y N

_§ Field | Value J

é __edgeid 30

< |color 0,197,49,255

& |directed false J

£

5 [label

'S |labelcolor 0,0,0,255

— |labelsize 12 =, annafetro 3 \
labelvisible false gtiEgio \ ' St [ '
node 1 n2 Sasglll PAS . / 72 Zakchina, R
node2 n3 i - f PrEl sk
number_of_coautho... 2 | e X
originallabel AT : .
visible true Q _ S = Flammini, A
weight 2.0 7 | g =e ‘3‘5 -ano, Ma
width 2.25 , 1 Bagnoali, F

Cecconi, F

Lam, Ch
dog, @ Yekutieli, |
N
gag -_tn'mﬁ\,r' Mandﬂbmt. Bb
?g Cnstantlkillj.nﬂﬁn'

~Alippi =

.

Object: = Property: Operator: Value:

| Colour || Show || Hide || Size ||| Show Label ||| Hide Label || Change Label

| Format Node Labels | | Format Edge Labels |

| Mode Shape || Center || Change History |

| Resize Linear || Colorize |

Zoom Level: | 1.63057

Interpreter , Graph I'~'1odiﬁer){I
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@CNSCgberi"frastr“cturefﬂr Evolving Co-Authorship Network

To save the node positions of the current layout so that the layout is
consistent across all time slices select File > Export Node Positions and
save the file as a CSV file.

%% Extracted Co-Authorship Network - GUESS = | B |-

Ble Edit Layout Script View Help

Impart Graph ' o, M
Export Image... Crl-I =

Import Mode Positions F

Export Graph... Chel-R.

Export: Node Positions

Save LogFile... i | £ Cave As & b
Exit chrl-g
w; 5 “‘;? . . o-0-
:Emier_of_coauﬁ'no... I; save lﬂ. |I-_;—I Documents 'l
originallabel
:\:Zli‘;:t EE QA [£3 Adobe Captivate Cached Projects [£] figure2.pptx
it Lo . 23 EndMote [£] will I get a certificate or ba

I*‘ £ My Adobe Captivate Projects

23 My Box Files
oo
°N R

[£] All Edges.csv

[E] congress.csv
Object (o nodes [£] Databasel.accdb

I L

File Mame: | I'Il:IdEJ:IDSiﬁDI'IS.ES'\u'l |

Files of Type: |.-5JI Files v|

Interpreter , Graph Modifier 7 J g




Network Science Center

@CNSCgberi"frastr“cturefvr Evolving Co-Authorship Network

Now when you go to visualize the other three networks you will want to import
the node the node positions using File > Import Node Positions and the network
will be laid out accordingly. When the networks are displayed side-by-side you

can see an evolution.

Wespignani A

Pietronero, L

® vergassola, M

@ wiesmann. @ peangaiis, R
@ Marsii, M

1990-1991

e

1990-2001
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Questions?



Network Science Center

@ C NS Cyberinfrastructure for Word CO_OCCU rrence N etwork

Topical Analysis: Word Co-Occurrence
Networks

The topic similarity of works (books, journal articles etc.) within a domain can be
calculated via an analysis of the co-occurrence of words in associated texts.
Works that share more words in common are assumed to have higher topical
overlap and are connected via linkages and/or placed in closer proximity.

Sci2’s Extract Word Co-Occurrence Network algorithm creates a weighted
network where each node is a word and edges connect words to each other.
The strength of an edge represents how often two words co-occur in the same
body of text.



@ C NS Cyberinfrastructure for Word CO_OCCU rrence N etwork

Network Science Center

Note: A bug in the Extract Word Co-Occurrence Network
algorithm in Sci2 was recently fixed. If you are not using the
version of Sci2 from the flash drives passed around at the
workshop, then you will need to obtain the new Extract Word
Co-Occurrence Network plugin from 3.2 Additional Plugins.
The file is titled :

edu.iu.nwb.composite.extractwordfromtable 1.0.1.jar


http://wiki.cns.iu.edu/display/SCI2TUTORIAL/3.2+Additional+Plugins

NS coiimcnero Word Co-Occurrence Network

Network Science Center

Load the Four NetSci Researchers file (FourNetSciReseachers.isi) from the
sample data folder in your Sci2 installation directory. Here is the path:
C:\Users\yourusername\Desktop\sci2\sampledata\scientometrics\isi

File Data Preparation Preprocessing  Analysis  Modeling  Visualization R Help

E Consele = O i1} Data Manager =0
Welcome to the Science of Science Tool (5ci2). - 4 E‘_‘ ISI Data: C\Users\dapolley\Desktop\sci2\sar
The development of this toel is supported in part by the Cyberinfrastructure for Network Science center and the Scheol of Library and Infermation E'| 361 Unique ISI Recards

Science at Indiana University, the National Science Foundation under Grant No. SBE-0738111 and I15-0715303, and the James 5. McDonnell Foundation.
See the Science of Science homepage (http://sci2.wiki.cns.iu.edu) for documentation and screenshots. Please visit
https://sci2.cns.iv.edu/user/ask.php if you need help with your analyses, have questions about datasets, or would like to suggest enhancements and
new features,

Primary investigators are | ¥ Load @

loseph Bibersting, Thomg — I
Cyberinfrastructure Shell y The file 'C:\Users\dapolleyDesktop\sci2\sampledata\scientometrics\isi\FourMetSciResearchers.isi' can be loaded using one or more of the following formats.
Many algorithm plugins " Please select the format you would like to try.

Please cite as follows: Load as...

Sci2 Team. (2009). Scienc( | LERIESEIGEN
ISI scholarly format

Load... was selected.
Documentation: http://w
Found old-style ISL/Web

© Select || Cancel ||Detai|s>>|
Found old-style 1sl/Web ]
Found old-style ISL/Web |

El Scheduler =)

Remove From List Remove completed automatically | Remove all completed

! Algorithm Name Date Time % Complete
| Load... 06/26,/2013 034011 FM |




Network Science Center

@CN Cyberinfrastructure for Word Co-Occurrence Network

Normalize the text of the abstract Preprocessing > Topical
Lowercase, Tokenize, Stem, and Stopword Text

\% 5ci2 Tool o S
File Data Preparation |Preprocessing | Analysis Modeling Visualization R Help
El Console General ; L = O i} Data Manager =8

HIniion g oy R -0 Tem 0I’a| RS- =y smuans A o T T T T T ol T i o = . . '

Kong, Joseph Biberstine k : |. Coe, Mlcah W Linnemeier, Patrick A, Phillips, Chintan Tank, and Russell J, Duhon, It uses 4 '_:_1 151 Data: C\Users\dapolley\Desktop\scid
the Cyberinfrastructure Geospatial ¥ \eloped at the Cyberinfrastructure for Network Science Center (http://cns.iv.edu) at '_:_-_| 361 Unique ISI Records
Indiana University. Man] Topical 3 Lowercase, Tokenize, Stem, and Stopweord Text du).
Please cite as follows: Networks b

Sci2 Team. (2009). Science of Science (5ci2) Teol. Indiana University and SciTech Strategies, http://sci2.cns.iuv.edu.
Load... was selected.
Decumentation: https//wiki.cns.iu.edu/display/CISHELL/Data+Forma| ® ' Lowercase, Tokenize, Stem, and Stopword Text
Found eld-style ISl/Web Of Knowledge file.
Found old-style ISI'Web Of Knowledge file,
Found eld-style I5I/Web Of Knowledge file.
Found old-style ISI/Web Of Knowledge file. Stopword List  C:/Users/dapolley/Desktop/sci2/configuration/stopwords.tt | Browse
The original 361 records have been processed to remove duplicate unig

i

Mew Separator |
Wrote log to ChUsers\dapolley\ AppDatat\Local\Temphisiduplicateremg
Loaded: C:\Users\dapolley'\Desktophsci2isampledatatscientometricsiis

m

&l scheduler Authors

| Remeve From List | [| Remove completed automatically | Remove { Authors (Full Names)

| Beginning Page

! Algorithm Name Date Time IR ST

¥| Load... 06/26/2013 03:40:11 PN} Book Series Title

|

|

|
Cited Patent
Cited References

|

|

|

City of Publisher

Conference Dates

Conference Host

R A R R R

Ok Caticel

i
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Network Science Center

Create the word co-occurrence network Data Preparation > Extract
Word Co-Occurrence Network

i N
\% Sci2 Tocl =000 X
File | Data Preparation | Preprocessing  Analysis  Modeling  Visualization R Help
El ¢ Rernove I5I Duplicate Records l = B (|48 Data Manager = ]
Egl‘ét Remove Rows with Multitudinous Fields R 5 '_:_-_| ISI Data: C:\Users\dapolley\DesktophsciZ
Stop Bl Bitee teth BleRuotk '_:-| 361 Unique ISI Records
Jour o with normalized Abstract
Publ Extract Bipartite Metwork >
- = |
Eomn' Extract Paper Citation Network #  Extract Word Co-Occurrence Network Lﬁj
Publ Extract Author Paper Metwork
IS1D Given a table, this algorithm creates a co-word occurrence
Spe Extract Co-Occurrence Network netwaork, where the strength of edges between papers represents
File | Extract Word Co-Occurrence Network AR T R P T IR
Vers —_—
Repr Bxtract Co-Author Network Nede Identifier Celumn | Cite Me As v| 7]
Unic Extract Reference Co-Occurrence (Bibliographic Coupling) Network
City . =
Auth Extract Document Co-Citation Network Text Delimiter l ﬂ
155N _
Mew) Detect Duplicate Nodes Aggregate Function File  Ci/Users/dapolley/Desktop/sci2 Browse | | 4

Update MNetwork by Merging MNodes f
Bl scheduler

Rernove From List | [_| Remove completed automatically | Remove all completed | Book Series Subtitle '&
ﬁ| Book Series Title &

! Algorithm Mame Date Time % Complete Conference Title 7]
v Lowercase, Tokenize, 5t..  06/26/2013 04:04:37 PM - @ - Journal Title (Full) .&
v| Load.. 06/26/2013 03:40:11 PM —

Mew ISI Keywords vﬂl
Original Keywords E
@

Title




@ C NS Cyberinfrastructure for Word CO_OCCU rrence N etwork

Network Science Center

Apply Visualization > Networks > DrL (VxOrd) and words that are similar will
be plotted relatively close to each other.

~ S e S

\.;;;A Sci2 Tool

File Data Preparation Preprocessing Analysis  Modeling | Visualization | B Help
El Console General 2 l = O || 1% Data Manager =]
LE;;;&:;U;“H“' T fempnit = - "“4 '_:_-_| 151 Data: Cl:-\Users\dapolley\Deslctop\sci?_
Title: false Geospatial E a [} 361 Unique ISI Records
Boek Series Title: false Topical » 4 '_:-| with normalized Abstract
Conference Title: false . =
currence networ
Mode Identifier Column: Cite Me As Networks & GUESS I
Criginal Keywords: false Cytoscape Gephi
Journal Title (Full): false
Class: edu.iu.nwhb.analysis.extractdirectednetfremtable.extractdi Balloon Graph (prefuse alpha) Radial Tree/Graph (prefuse alpha)
Removed 354 isolate nodes. | ) . i
IIIIIIIIII Radial Tree/Graph with Annotation (prefuse beta)
DrL (VxQOrd) was selected. Tree View (prefuse beta)
Author(s): 5. Martin, W. M. Brown, K. Bovack

f Tree Map (prefuse beta)

1

8" Drl (VxOrd)

Force Directed with Annotation (prefuse beta)
for ki

. . ) Fruchterman-Reingold with Annotation (prefuse beta)
This algorithm lays out nodes based on the VxOrd force-directed

layout algorithrn, Drl (¥xOrd)

Specified (prefuse beta)

GI2IoIc

Edge Weight Attribute weight "’| Bipartite Network Graph

Circular Hierarchy

Mew X-Position Attribute Mame  xpos

Mew Y-Position Attribute Mame  ypos
Do not cut edges

Edge Cutting Strength 0.0

F, Cance

g
1

LI
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@ C NS Cyberinfrastructure for Word CO_OCCU rrence N etwork

Laying out the network with Drl (VxOrd) may take some time, but once the
algorithm is complete you will want to keep only the strongest edges, so
select the “Laid out with Drl” and select Preprocessing > Networks >
Extract Top Edges

\% Sci2 Tool | B
File Data Preparation | Preprocessing | Analysis Modeling  Visualization R Help
El Console General L2 l = O | il Data Manager =08
oL;{puthlueEIg‘e;;llg; Temporal ' - a E:‘ ISI Data: C:\Users\dapolley\Desktop\scizi
Proc. 0 scanning .int filg Geospatial k 4 n 361 Unique ISI Records
Processor 0 reading .int Topical » 4 F‘ with normalized Abstract
Enteringliquidstage .| — 71— S
fiige sgta;r: compgleted T » Extract Top Nodes 4 g _.'Clo-W.ord Occ.urrence networ
: : s« Laid out with DrL
Entering expansion stage e Extract Nodes Above or Below Value oo e e s e e i
Finished expansicn stage in 29 seconds, total enerq
Entering cool-down SEBgE .....weueesrssecmsmmssesmsnssnssessesd Delete Isolates . L ——
Completed cocl-down stage in 30 seconds, total g Extract Top Edges
Entering crunch stage v
Finished crunch stage in 7 seconds, total energy = ExdtactEdges fboEgbelonialte r ™
ENtering SIMMEr SEAgR wvumummmesmssssmmsssssesssssissmsssond Rernove Self Loops B ' Extract Top Edges [—Jﬂh

Finished simmer stage in 18 seconds, total energy :

L 3 - Trim by Degree
ayout calculation completed in 113 seconds (not . :

Wiiting out solution to inFileicoord ... MST-Pathfinder Network Scaling Extract the top M edges from a graph, based on a given attribute

Total Energy: 48.4144.

Program terminated successfully.

Fast Pathfinder Network Scaling

Extract M top edges  1000|

Snowball Sampling (n nodes)

®) (&

El scheduler Naode Sampling
e - : 7
| Remove From List | Remove completed autor Fdgetiamniing EKtrECt bl:lttl:lm EdgES IFIS-tEEI:I !
|ﬁ| Dichotemize —_—
Multipartite Joining Murmeric Attribute |weight i | | 'ﬂ' |
! Algorithm Name Date Merge 2 Networks |
DrL (VxOrd) 06/26/ 2013 UF=SUHT BT . C I
DL (VOrd) 06/26/2013  04:21:36 PM ance

Extract Word Co-Occurr...  06/26/2013 04:10:34 PM
Lowercase, Tokenize, 5t...  06/26/2013 04:04:37 PM
Load... 06/26/2013 03:40:11 PM

RRKRKERRE
"

4 1 b
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@ c NS Cyberinfrastructure for WO rd CO_OCCU rre n Ce N etWO rk

Once edges have been removed, the network "top 1000 edges by weight"
can be visualized by running Visualization > Networks > GUESS.

2 Top 1000 edges by weight - GUESS = | Bt
File Edit Layout Script View Help
| 4 N ) vl 2 * 20 ey .
. Paramet-Depend N B o S wrlss Keamiyy T, -t
E: Field | Value J PUE == Y e ok s, LGt
£ | edgeid 957 b 5 v, iy et s eyt Al ‘h:«'.-" <
=z |— Pl e T .'h".ﬂ:\:.-"b. i ‘i. R
£ |color 176, 180,178,255 $ Lt Foa T2 I B IR e
g fireced fose — RESE St Uil L sl WO
= ﬁ‘ L4 - : - - 7. "Iv". - *
5 [=bel ".".' LT ::: . ,g e ek -.-\.'f ;..4‘ ‘:v
5 |abelcolar 0,0,0,255 . PR o i S ’.. s A g T ‘]
— |labelsize 12 .l:.."- """'.'."..- NEs - ‘.‘.‘.lﬂ"f.- "':.'..-‘ "‘!;"- i’
labelvisibl ol ot A2e8 L O L i S S
‘3;\"'5' e ase -b‘tf".;-n%'. l.-l"" 9.:‘.1:..0‘,, e {
node1 n43s d ~ e « Gdaowe - < B
. £ -
node2 n253 SAvias amttieer W Lad e 1.5 garag Ll
- Fils ':q,. § P e i B i e R
originallabel F . L S A S e A Ay
b PR, SRR ST L A ot it S R TR L
visible true . [P .‘:n i L e T Y 2 -.i -
weight 11.0 3 " et =
Widgq 4.0 Q‘ {' .Q. R .:' W 6:. “"’b’a.: 4 2‘:. :. e e ¥ ‘;-’
"‘c:’;.....‘ v & ". ""’“‘!"?:"- '..ls Cranis |‘:
-, - - -
o (s O A T R S S R S
X PRn Al S, S N E O RS e i
V| .';"'.,.". FEey Y. S ".—""
) e I B P N el PN b
LN N ” .. b z LAl T Sl
%0 I b = = b LN
o ER L .’~"." ..i'hls"?‘ P gl -~
v | P R D M TS, L s '
"'.‘:,.1". " O ‘..-f!-. of " e \'-‘73 -
et e .,f ': gq:v..,'u-".r L ‘:.‘IJ‘.' . .l'_-o"' wels
.. 4
Cbject: I:H Property: Operator: Value:
| Colour | | Show | | Hide | | Size | | Show Label | | Hide Label | | Change Label
| Format Node Labelz | | Format Edge Labels |
| Mode Shape | | Center | | Change History |
| Resize Linear | | Colorize |
Zoom Level: |0.37313
Interpreter , Graph Modiﬁer/
b Y
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Network Science Center

In order to make use of the DrL (VxOrd) force directed layout we applied,
we need to change to the interpreter at the bottom of the screen and
type in the following commands:

=>> fornin g.nodes:
— nx = nxpos*40
= ny = n.ypos*40

=>> resizelinear(references,2,40)

= > > colorize(references,gray,black)

= > > resizelinear{weight,.1,2)

= > > g.edges.color = "127,193,65,255"
=

Interpreter EJ" Graph Modifier J,."'
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Network Science Center

Word Co-Occurrence Network

Note, GUESS will not necessarily display the graph in the middle of the
screen, you may have to scroll around the screen to find the graph.

2 % Top 1000 edges by weight - GUESS ‘

File Edit Layout Script View Help

-

T . — % ]
Assembl N oo o . see” e s e:"es b.o
_§ Field | Value J - - L% e 90 & g TR e -
£ |color 121,121,121,255 S S e T &% '@ @ %= °
< e fal ..t AL B AT A
g fixe alse ‘ AR o ."-o'._..: ‘. °g o . . ®
5 |eicht 9,047301174194732 . LT e e . ...Q.. . & .!._,._ P R 5
5 [mage .- - " . " . .n% - ot ‘ et g @ T .
E |label Assembl . Y ‘a o @ @ H 0 ®" ' .
— |labelcolor 0,0,0,255 . . SR - . ..0_ N ..I‘;. .- . e ).. . ‘@ * N
labelsize 12 L . ge - .-OB:. o Bg- ) . !
labelvisible false | LT ". . ¥ -5 .
name n1113 . d I = '.-' e ;.: ' ® ’
originallabel Assembl o u ° ’ Feo 2.0.® . . °
references 7 § . -‘ °. :‘.‘ ) g
strokecolor bladk Q ] ® ° 0 ® " ,‘ .,' ‘o ' L]
style 2 . ® ’:.:" “’ S -{".0. ."-
. PR | N
vigible true ¢ . P L] s . L
width 9.047301174134732 || | - N s - g o® e
x 8536.84 I‘ ‘ ) A .._ g, " e
xpos 213.421 . ce. T enw -9e o @
¥ -2902,4919999393397 - : @ @ an e
ypos -72.5623 n ey &8’ o & o o e -
!.‘j - o.t 2 -8 .
@ eaee tR O ...O. PR C
.. . - ® e ..... .."f‘ '.'.,’0-'_ e e, I
: o - & o e, L] & L] .
| . . S TERSRRRE X T R
& . [ q.2 ®e e
: » Lot '."2‘,.! -'o.. .. )
) N R & - e e

==> for nin g.nodes:
nx=n.xpos*40
ny=n.ypos*40

»>> resizelinear{references,2,40)
=== colorize(references,gray,black)
== resizelinear(weight,.1,2)

= g.edges.color="127,193,65,255"
B

i Interpreter / Graph I'\'k:diﬁer/I
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Questions?



@CNS L Congressional Money Trall

The Money Trall

These data were obtained from Open Congress (http://opencongress.org), a non-
profit and non-partisan public resource supported by the Participatory Politics
Foundation and the Sunlight Foundation.

The dataset includes individual contributions from special interest groups to US
Senators from 2009-2010, as reported by Congress. This is the most recent data
available. The special interest groups have been assigned categories and then are
grouped together by industries and economic sectors.


http://www.participatorypolitics.org/
http://www.participatorypolitics.org/
http://sunlightfoundation.com/

Cyperiirasiucture for Congressional Money Trall

Network Science Center

ol et oo P o

e P cots v
s e g, iy i~
o~ e e b, At %
o e o e e i ——
——— s TR, g

B e
M.M.r..u.*m_“‘_ ; =
i Comeifhan s e
o o e Ideological/Single Issue - Labor
. Agribusiness Lawyers & Lobbyists
- Communications/Electronics - Miscellaneous
Construction - Non-Contribution
- Defense | Other
Energy Natural/Resources Party Committee

- Finance/Insurance/Real Estate - Transportation

Bl Health Il Unknown
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Load the money trail.csv file, select File > Load

e

L Sci2 Tool =HECIH X
Eile Data Preparation Preprocessing Analysis Moedeling  Visualization R Help
El Console = O | 8 Data Manager =0
Welcome to the Science of Science Tool (Sci2). = |_=| CSV file: ChUsers\dapelley\AppDatailo

The development of this tool is supported in part by the Cyberinfrastructure for Network Science center and the School of Library and
Information Science at Indiana University, the National Science Foundation under Grant Mo, SBE-0738111 and II5-0715303, and the James 5.
McDonnell Foundation. 5ee the Science of Science homepage (httpe/fsci2.wiki.cns.iw.edu) for documentation and screenshots, Please visit
https://sci2.cns.iu.edu/user/ask.php if you need help with your analyses, have questions about datasets, or would like to suggest
enhancements and new features.

Primary investigators are Katy Borner, Indiana University and Kevin W, Boyack, SciTech Strategies Inc. The 5ci2 tool was developed by Chin Hua

Kong, Joseph Biberstine, Thomas G. Smith, Day=—"-"" — =—_ Aot ~
the Cyberinfrastructure Shell (http://cishell.or{ ® ° Load lﬂ_hj
Indiana University. Many algorithm plugins we|

" h The file 'ChUsers\dapolley\DesktopiSample Dataimoneytraill.csv' can be loaded using one or more of the following formats.

. ) | :
Please cite as follows: "' Please select the format you would like to try.

Sci2 Team. (2009). Science of Science (5ci2) To

Leaded: C\Users\dapolley\Desktop' 5ample Dg
Load as...

Standard csv format

MSF csv format
Scopus csv format
& scheduler

Remowve From List Remove completed a [ celect l ‘ Cancel ‘ |Details>> |
[

I Algorithm Mame Date™ TTITTE T CUTTITELE
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Extract a directed network from the special interest groups to the
Senators, Data Preparation > Extract Directed Network

\% Sci2 Tool =e=n X
File | Data Preparation | Preprocessing  Analysis  Modeling  Visualization R Help
=] (. Remove I5I Duplicate Records l = 3 || IN pata Manager = |
I‘nd‘“ Remove Rows with Multitudinous Fields l:lDT-(h;ti::ji;n‘\-v;‘c;;ll:;n:I\u]-hr“' e —— = "—Ej oV files C:\Users\dapolley\AppData\Loni
[ ™ x »
" Exteact Directed Network 57, Metwork with directed edges from Sy
ea
Sci2 Extract Bipartite Network is, http//sci2.cns.iu.edu.
Loac Extract Paper Citation Network
E:d:ra Extract Author Paper Metwork
Auth
Tmpl Extract Co-Occurrence Network
Inte Extract Word Co-Occurrence Metwork
Docy
Extract Co-Author Network 3
Inpu Extract Reference Co-Occurrence (Bibliographic Coupling) fletsccl -
Sout : : — -
] etwol
Text Extract Document Co-Citation Network Extract Directed N rk
Targ
Agg Detect Duplicate Nodes Given a table, this algorithm creates a directed network by placing
_ Update Network by Merging Nodes a directed edge that starts at a first column node and ends at a
E scrediler second column node,
Remove From List | || Remove completed automatically | Remove . e
[ Remove From Lis| P Y BSOSl Source Column |Spec|al Interest Group '| |-ﬁ‘|
. Target Column |Senatu:ur - | |ﬂ |
! Algorithm Name Date Time
| Extract Directed Metwork  06/26/2013 04:56:50 PN L T
Text Delimiter | |ﬂ
Aggregate Function File  C:/Users/dapolley/Desktop/moneytrail. properties Browse | | 'ﬁ‘
L =
| 4 T 2 ‘
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Make sure to use the moneytrail.properties
aggregate function file

i node . sector=Sector_Code. [source] .-mode |
I node.party = Party Code.[target].mode i
i edge.weight = Amount Received.sum !
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@CN Cyperiirasiucture for Congressional Money Trall

Visualize the network with Gephi, Visualization > Gephi

'

\% Sci2 Tool = | B ||

File Data Preparation Preprocessing Analysis Modeling | Visualization | R Help

Bl Console General k = O || %! Data Manager =B

I”h e i R R A e S D Temporal S - a [ CSV file: C:\Users\dapolley\AppData\Los

ndiana University. Many algorithm plugins were derived from tl b.edu). - poliey\App
Geospatial L 7. Netwaork with directed edges from 5

Please cite as follows: Topical b

Sci2 Team. (2009). Science of Science (5ci2) Tool. Indiana Univer -

Loaded: C:\Users\dapolley\Desktop'Sample Data\money trail.cs MNetworks » GUESS

---------- Cytoscape Gephi

Extract Directed Metwork was selected.

Author(s): Timothy Kelley Balloon Graph (prefuse alpha) Radial Tree/Graph (prefuse alpha)

Implementer(s): Timothy Kelley L i : n : :

Integrator(s): Timothy Kelley Radial Tree/Graph with Annotation (prefuse beta)

Documentation: httpy//wiki.cns.iv.edu/display/CISHELL/Extract + Directed+ Network Tree View (prefuse beta)

Input Parameters: Tree Map (prefuse beta)

Seurce Column: Special Interest Group Force Directed with Annotation (prefuse beta)

Text Delimiter: |
Target Column: Senator
Aggregate Function File: C:/Users/dapolley/Desktop/moneytrail properties

Fruchterman-Reingold with Annotation (prefuse beta)

Drl (WxOrd)

2 Specified (prefuse beta)
Scheduler

e S — Bipartite Network Graph
| Remowe From List | || Remove completed automatically | Remove all completed : :
e | Circular Hierarchy

! Algorithm Name Date Time % Complete
| Extract Directed Metwork  06/26/2013 05:21:53 PM | _— ]
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You will be presented with a load report before the
network can be opened in Gephi, click OK.

(e )

Source: Graphml-for-gephi 1502503994605279446, araphml

i [ssues || Report

Modes Issues

ﬂ Default edge type set as DIRECTED INFO

Graph Type: :Directed Auto-scale

# of Nodes: 484 Create missing nodes

# of Edges: @ Mew graph
Dynamic Graph: ) Append Graph

Hierarchical Graph: ~) Time frame

oK ] [ Cancel
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Network Science Center

The network will be laid out randomly at first, Apply the Fruchterman
Reingold layout and click run.

s ™
B cerrios2-roeno TN N e T, T e

File Workspace View Tools Window Plugins Help

—
| @ Overview | | || DataLaboratory | | L] Preview | \-un
i P~
Partition | Ranking | B Graph | (L12](=] | statistics = [Fitters | =
> e .
Modes | Edges | 7 A A % Dragging @ Hierarchy | |Settings
—Choose a rank parameter - ke = Hetwork Overview
i Average Degree Run @
Avg. Weighted Degree Run @
4 .
. Metwork Diameter Run @
' 4
£ Graph Density Run @
= V4 HITS Run @
Layout ﬁ| [=] / Modularity Run @
; x .
I—Choosealayout & || - PageRank Run @
—Choose a layout - ", Connected Components Run @
Clockwise Rotate by
Contraction - [x] Node Overview
Counter-Clockwise Rotate Avg. Clustering Coeffident Run @
5
} Eigenvector Centrality Run @
|
=] Edge Overview
El
* Avg. Path Length Run @
A
ﬁ A
A
¥ Ppresets... Reset Yl | '|T il D |A' A- Arial Bold, 32 [ &

| Workspace 0 4 » (8
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Network Science Center

To resize the nodes based on the number of connections, calculate
the average degree by using the Network Overview window.

' == ™

File Workspace View Tools Window Plugins Help

| g Cverview | | || Datalaboratory | | = Preview | \-u.n
H P

Partition | Ranking | 2| Graph x| [L[H][=]] statistics = |Filters | =i
b -
Modes | Edges | 75 B % Dragging @ Hierarchy | |Settings
—Choose a rank parameter - [} = Network Overview
Average Degree Run | @&
Awvg. Weighted Degree Run @
MNetwork Diameter Run @
Graph Density Run @
=] HITS Run @
Layout ﬁ| = Modularity Run @
Fruchterman Reingold v PageRank Run @&
6 Connected Components Run @&
[ Node Overview
=/ Fruchterman Reingold Ava. Clustering Cosffident =
Area 10000.0 wvg. Clustering Coeffiden un @
Gravity 10.0 Eigenvector Centrality Run @
Speed 1.0
[ Edge Overview
Avg, Path Length Run @
Fruchterman Reingold @'
¥ Ppresets... Reset W '|T 1 ” |A' A- Arial Bold, 32 [ &

| Workspace 0 4 » (B
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Congressional Money Trall

Choose the [ 7] icon and set the Ranking Parameter to Degree. Then
scale the nodes from 10 to 30.

,

File Workspace View Tools Window Plugins Help
— -
| g Owerview | | 7| DataLaboratory | | L] Preview | \_-un
.
Partition | Ranking | E|| Graph x| [L12J[=] [ statistics = |Filters | =
[Nodes) Edges | QEA A % Bregging @ Hierarchy | Settings
D
L S s RT = Network Overview
Average Degree Run &
Min size: 102 Max size: 3|:|| =
Avg. Weighted Degree Run @
R -
2= D U MNetwork Diameter Run @
1 220
Graph Density Run @
Spline. .. ]
= HITS Run &
S|
Layout $| Modularity Run @
Fruchterman Reingold PageRank Run @
e Connected Components Run @
[*] Node Overview
(=l Fruchterman Reingold Ava, Clustering Cosffident = _
Area 100000 wg. Clustering Coefficien un
Gravity 10.0 Eigenvector Centrality Run @
Speed 1.0
=] Edge Overview
Avg. Path Length Run @&
Fruchterman Reingold
¥ Presets... Reset y e '|T 10 D |A' A- Arial Bold, 32 [ &

| Workspace 0 4 »

@ ’
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Network Science Center

To apply labels to the nodes. Select the label iconfX! from the
toolbar below the visualization.

i il

Eile Workspace View Tools Window Plugins Help
—
| @ Qverview | | |/”| Datalaboratory | | L] Preview | \—un
f VN
Partition | Ranking | o[ Graph x| ED ]| statistics = | Fiters | =
- : -
n*_Jodes] Edges | P B JE\ (gx'ﬁ Dragging @ Hierarchy | |Settings
Degree -
L R [l Network Overview
Average Degree Run @&
Min size: 1042 Max size: 3012
Awg. Weighted Degree Run @&
Range: 4
I} [I ! Network Diameter Run @
1 220 =
Graph Density Run &
Spline. .. = [> apply I'"
= / HITS Run @&
Layout ﬁ| = Madularity Run @
Fruchterman Reingold e PageRank Run @

C ted C ts R
6 n.;? onnec omponen un

[=I Fruchterman Reingold [=] Node Overview

Area 10000.0 Awg. Clustering Coeffident Run @
Gravi 10.0 &
ravity Eigenvector Centrality Run @&
Speed 1.0 |
=] Edge Overview
sl
- Avg. Path Length Run &
LW
Fruchterman Reingold 9 A
A

¥ presets... Reset | b || il ” A- A- ArialBold, 32 ” .@ a

| WorkspaceD 4 » (B
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Congressional Money Trall

To edit node attribute such as changing the color, switch over to the
Data Laboratory view, right-click on the nodes, and select Edit Node.

File Workspace View Tools Window Plugins Help
— -
| E Overview | | 7| Datalaboratory | | L} Preview | \-—un
~
7l DataTable == DEJ
Edges | % Configuration | € Addnode () Add edge n Search/Replace El_ Import Spreadsheet = Export table aﬁ More actions v Filter: :Nodes - i
Nodes Id Label sector party
# Abortion Policy Pro-choice nd Abortion Palicy Pro-choice i 1|
Kirsten Gilibrand nt Kirsten G5 il
l*  Edit node
& Patty Murray n2 Patty Mul 15 i
& Mark Kirk n3 Mark Kirk| S chhange size, position, color and attribute5.| 11 2
# Barbara Boxer n4 BarbaraE = Select neighbour nodes on table 11 1
# Patrick 1. Leahy ns Patrick .| =] Select related edges 1 1
# Martin Heinrich ne MartinHe 9 Delete 9 1
# John Mccain n7 John Mcc Move to.. 4 11 2
# Jeff Merkley ng Jeff Merk Copy to... 4 g 1
# Dianne Feinstein ng Dianne Fe 11 1
Clear...
# Barbara A. Mikulski nid Barbara £ : 9 1
¥ Overwrite data to the other selected nodes...
# Abortion Policy Pro-ife nil Abortion 1 2]
# Marco Rubio ni2 Marco Ruj **~  Group 11 2

You can select multiple nodes and edit their properties

simultaneously. For example, you could choose all the Democratic

Senators and color the nodes that represent them blue.
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Congressional Money Trall

Switch to the Preview window to finalize your visualization. Use the Preview
Settings to add the finishing touches and then export your visualization in a

variety of formats.

File Workspace View Tools Window Plugins Help

F ™

| y Owerview | | || Datalaboratory | | L] Preview
Preview Settings $| [=] | | &= Preview $|

# Presets =

Default i v

—INodez -

Border Width 1.0

Border Color custom [0,0,0] [

opacity 100.0

—INode Labels

Show Labels [l i

Font Arial 12 Plain [T

Proportional size

Color custom [0,0,0] [

Shorten label

Max characters 30

Outline size oo

Cutline color custom [255 2. EJ -
Outling opactty  &0.0 '
Box

Box color parent EJ

Box opacity 100.0

—|Edges

Show Edges
Thickness 1.0 1

Preview ratio: 100%

[I %0 Refresh
Export:  SWG/PDF/PNG [ Backaround Resetzoom - +
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Questions?
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