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 Software, Datasets, Plugins, and Documentation 
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 These slides 

  http://ivl.slis.indiana.edu/km/pres/2014-ginda-sci2tutorial-arl.pdf   

 Sci2 Tool Manual v0.5.1 Alpha, updated to match v1.0 Alpha tool release 

 http://sci2.wiki.cns.iu.edu  

 Sci2 Tool v1.0 Alpha (June 13, 2012)  
http://sci2.cns.iu.edu   

 

 Additional Datasets  

 http://sci2.wiki.cns.iu.edu/2.5+Sample+Datasets   

 Additional Plugins 

 http://sci2.wiki.cns.iu.edu/3.2+Additional+Plugins   
 

 Make sure you have Java 1.6 (32-bit suffices) or higher installed or download 
from http://www.java.com/en/download.  To check your Java version, open a 
terminal and run 'java -version'. 

 Some visualizations are saved as Postscript files. A free Postscript to PDF 
viewer is at http://ps2pdf.com and a free PDF Viewer at 
http://www.adobe.com/products/reader.html.  
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http://sci2.wiki.cns.iu.edu/
http://sci2.cns.iu.edu/
http://sci2.cns.iu.edu/
http://sci2.cns.iu.edu/
http://sci2.wiki.cns.iu.edu/2.5+Sample+Datasets
http://sci2.wiki.cns.iu.edu/3.2+Additional+Plugins
http://www.java.com/en/download
http://www.java.com/en/download
http://ps2pdf.com/
http://ps2pdf.com/
http://ps2pdf.com/
http://www.adobe.com/products/reader.html
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Welcome and Overview of Tutorial and Attendees 

9:00 – 9:15 am   Introductions and fill out the pre-questionnaire 
 

9:15 a  Sci2 Tool Hands-on 

 Sci2 development and workflow design 

 Geospatial Analysis: US and world maps 

 Temporal Analysis: Horizontal line graph of NSF projects 

 Topic/Temporal Analysis: Burst Detection using Library of Congress 
Web of Science Records 
 

12:00-12:45pm Break for Lunch 
 

 Topical Analysis: Visualize research profiles 

 Network Analysis: Visualizing the Florentine Network 

 Network Analysis: Word Co-occurrence Networks 
 

Q&A 
 

3:00p Adjourn 

 

Tutorial Overview 
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Tutorial Overview 
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Science of Science (Sci2) Tool 

http://sci2.cns.iu.edu   

 Explicitly designed for SoS research and practice, well documented, easy to use.  

 Empowers many to run common studies while making it easy for exports to 

perform novel research. 

 Advanced algorithms, effective visualizations, and many (standard) workflows.  

 Supports micro-level documentation and replication of studies. 

 Is open source—anybody can review and extend the code, or use it for 

commercial purposes. 
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 Sci2 Tool v0.5.2 Alpha (Dec 19, 2011) 
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New Features 

 Support new Web of  Science format from ISI 

 Support network overlay for geographical map 

 Support Prefuse's visualizations on Macs OS  

 

Improvements 

 Improve memory usage and processing time of  Extract top N nodes and 
Extract top N Edges algorithms 

 Unify merging algorithms used by database  

 

Bug fixes 

 Fix legend boundary issue in geographical map 

 Fix typo error on the output data label 

 Fix slice by year algorithm 

http://sci2.cns.iu.edu/
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 Sci2 Tool v1.0 Alpha (August 2013) 
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Major Release  

featuring a Web services compatible CIShell v2.0 (http://cishell.org) 

 

New Features 

 Google Scholar citation reader  

 New visualizations such as  

 geospatial maps 

 science maps 

 bi-modal network layout 

 R statistical tool bridging 

 Gephi visualization tool bridging 

 Comprehensive online documentation  

 

Release Note Details 
http://wiki.cns.iu.edu/display/SCI2TUTORIAL/4.4+Sci2+Release+Notes+v1.0+alpha  

 

 Sci2 Tool v1.1 Alpha (August 2013) 
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New Features 

 Twitter, Facebook, and Flickr readers 

 Bing Geocoder 

 Flow map visualization, see below 

 Comprehensive online documentation  

 

Bug fixes 

 

http://cishell.org/
http://wiki.cns.iu.edu/display/SCI2TUTORIAL/4.4+Sci2+Release+Notes+v1.0+alpha
http://wiki.cns.iu.edu/display/SCI2TUTORIAL/4.4+Sci2+Release+Notes+v1.0+alpha
http://wiki.cns.iu.edu/display/SCI2TUTORIAL/4.4+Sci2+Release+Notes+v1.0+alpha
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Macroscopes 

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 

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. 
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Macroscopes (cont.) 

 
Plug-and-Play Macroscopes  

 
While microscopes and telescopes are physical instruments, macroscopes are 

continuously changing bundles of software plugins 

 

Macroscopes make it easy to 

 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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Sci2 Infrastructure 

OSGi & Cyberinfrastructure 

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://osgi.org), a 

standardized, modularized service platform 

 CIShell provides “sockets” into which algorithms, tools, and datasets can be 

plugged using a wizard-driven process 
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Sci2 Infrastructure (cont.) 

CIShell 
Sci2Tool 

NWB Tool 

CIShell Wizards 

Developers Users 

Alg 

Tool 

Tool 

Alg 

Alg 

Workflow 

Workflow 

Workflow 

Workflow 

OSGi & Cyberinfrastructure 

Shell (CIShell) 

http://cishell.org/
http://osgi.org/
http://images.google.co.uk/imgres?imgurl=http://lazytoad.com/teamtoad/season3/fb-team.JPG&imgrefurl=http://lazytoad.com/teamtoad/team.html&h=640&w=480&sz=42&hl=en&start=4&tbnid=ys_paPY27oI4EM:&tbnh=137&tbnw=103&prev=/images?q=team&svnum=10&hl=en&lr=&sa=G
http://images.google.co.uk/imgres?imgurl=http://www.unlimitedperformance.org/pics/staff.jpg&imgrefurl=http://www.unlimitedperformance.org/ourteam.html&h=339&w=375&sz=38&hl=en&start=91&tbnid=TqFMu6iVekzTwM:&tbnh=110&tbnw=122&prev=/images?q=team+medicine&start=80&ndsp=20&svnum=10&hl=en&lr=&sa=N
http://images.google.co.uk/imgres?imgurl=http://www.heartscan.com.my/images/Team.gif&imgrefurl=http://www.heartscan.com.my/services.htm&h=275&w=420&sz=49&hl=en&start=48&tbnid=YSu4GxdZAsrPoM:&tbnh=82&tbnw=125&prev=/images?q=team+medicine&start=40&ndsp=20&svnum=10&hl=en&lr=&sa=N
http://images.google.co.uk/imgres?imgurl=http://lazytoad.com/teamtoad/season3/fb-team.JPG&imgrefurl=http://lazytoad.com/teamtoad/team.html&h=640&w=480&sz=42&hl=en&start=4&tbnid=ys_paPY27oI4EM:&tbnh=137&tbnw=103&prev=/images?q=team&svnum=10&hl=en&lr=&sa=G
http://images.google.co.uk/imgres?imgurl=http://www.unlimitedperformance.org/pics/staff.jpg&imgrefurl=http://www.unlimitedperformance.org/ourteam.html&h=339&w=375&sz=38&hl=en&start=91&tbnid=TqFMu6iVekzTwM:&tbnh=110&tbnw=122&prev=/images?q=team+medicine&start=80&ndsp=20&svnum=10&hl=en&lr=&sa=N
http://images.google.co.uk/imgres?imgurl=http://www.heartscan.com.my/images/Team.gif&imgrefurl=http://www.heartscan.com.my/services.htm&h=275&w=420&sz=49&hl=en&start=48&tbnid=YSu4GxdZAsrPoM:&tbnh=82&tbnw=125&prev=/images?q=team+medicine&start=40&ndsp=20&svnum=10&hl=en&lr=&sa=N
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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) 
 

Formats are documented  at http://sci2.wiki.cns.iu.edu/display/SCI2TUTORIAL/2.3+Data+Formats.   
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Output: 

Network File Formats 

 GraphML (*.xml or *.graphml) 

 Pajek .MAT (*.mat) 

 Pajek .NET (*.net) 

 NWB (*.nwb) 

 XGMML (*.xml) 

 CSV (*.csv) 

 

Image Formats 

 JPEG (*.jpg) 

 PDF (*.pdf) 

 PostScript (*.ps)  
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 Types and Levels of Analysis 

Micro/Individual 
(1-100 records) 

Meso/Local 
(101–10,000 records) 

Macro/Global 
(10,000 < records)  

Statistical 
Analysis/Profiling  

Individual person and 

their expertise profiles 

Larger labs, centers, 

universities, research 

domains, or states 

All of  NSF, all of  USA, 

all of  science. 

Temporal Analysis 
(When) 

Funding portfolio of  

one individual 

Mapping topic bursts 

in 20-years of  PNAS 

113 Years of  Physics 

Research 

Geospatial 
Analysis (Where) 

Career trajectory of  one 

individual   

Mapping a states 

intellectual landscape 

PNAS publications  

Topical Analysis  
(What) 

Base knowledge from 

which one grant draws. 

Knowledge flows in 

Chemistry research  

VxOrd/Topic maps of  

NIH funding 

Network Analysis  
(With Whom?) 

NSF Co-PI network of  

one individual   

Co-author network  NIH’s core competency  

Types and Levels of Analysis 

http://sci2.wiki.cns.iu.edu/display/SCI2TUTORIAL/2.3+Data+Formats
http://sci2.wiki.cns.iu.edu/display/SCI2TUTORIAL/2.3+Data+Formats
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Sci2 Tool – Supported Tools 

Gnuplot 

portable command-line driven 

interactive data and function plotting 

utility http://www.gnuplot.info/. 

GUESS 

exploratory data analysis and visualization tool 

for graphs and networks.  

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

sualizeData.GUESS.  

15 

Sci2 Tool – Supported Tools 
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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 Sci2 Tool 

Cytoscape now shows in the Visualization Menu 

 

 

 

 

 

 

 

Select a network in Data Manager, run Cytoscape and the tool will 

start with this network loaded. 

 

 

 

 

 

 

http://www.gnuplot.info/
https://nwb.slis.indiana.edu/community/?n=VisualizeData.GUESS
https://nwb.slis.indiana.edu/community/?n=VisualizeData.GUESS
http://www.cytoscape.org/
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Sci2 Tool – Bridged Tools 

17 

R statistical tool bridging 

 

 

 

 

Gephi visualization tool bridging  
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Sci2 Tool Interface Components 

See also http://sci2.wiki.cns.iu.edu/2.2+User+Interface  

Use 

 Menu to read data, run 

algorithms. 

 Console to see work log, 

references to seminal works. 

 Data Manager to select, view, 

save loaded, simulated, or 

derived datasets. 

 Scheduler to see status of 

algorithm execution. 
 

All workflows are recorded into a log file (see /sci2/logs/…). If  errors occur, they 
are saved in a error log to ease bug reporting. 

All algorithms are documented online; workflows are given in tutorials, see Sci2 
Manual at http://sci2.wiki.cns.iu.edu     

 

http://sci2.wiki.cns.iu.edu/2.2+User+Interface
http://sci2.wiki.cns.iu.edu/
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Questions? 

 

Tutorial Overview 
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Welcome and Overview of Tutorial and Attendees 

9:00 – 9:15 am   Introductions and fill out the pre-questionnaire 
 

9:15 a  Sci2 Tool Hands-on 

 Sci2 development and workflow design 

 Geospatial Analysis: US and world maps 

 Temporal Analysis: Horizontal line graph of NSF projects 

 Topic/Temporal Analysis: Burst Detection using Library of Congress 
Web of Science Records 
 

12:00-12:45pm Break for Lunch 
 

 Topical Analysis: Visualize research profiles 

 Network Analysis: Visualizing the Florentine Network 

 Network Analysis: Word Co-occurrence Networks 
 

Q&A 
 

3:00p Adjourn 
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Needs-Driven Workflow Design using a modular data acquisition/analysis/ 

modeling/ visualization pipeline as well as modular visualization layers. 
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Stakeholders 

Data 

READ ANALYZE VISUALIZE 

DEPLOY 

Validation 
 

Interpretation 

Visually 

encode data 

 

 

 

Overlay data 

 

 

 

Select 

visualization 

type 

Types and levels of analysis determine 

data, algorithms & parameters, and  

deployment 

Graphic 

Variable  

Types  

 

Modify 

reference 

system, add 

records & links 

 

Visualization 

Types 

(reference 

systems)   
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Geocoding and Geospatial Maps 
http://wiki.cns.iu.edu/display/CISHELL/Bing+Geocoder  

• Data with 
geographic 
identifiers 

Geocode 

• Geolocated 
data 

Aggregate (if  
necessary) • Geographic 

identifiers 
with data 

Visualize 

Geocoordinates + numeric data 

(Proportional Symbol Map) 

Region names + numeric data 

(Choropleth Map) 

http://wiki.cns.iu.edu/display/CISHELL/Yahoo+Geocoder
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http://wiki.cns.iu.edu/display/CISHELL/Bing+Geocoder 
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Using Bing Geocoder 

You can leave Application ID blank for 

trial purposes, but for heavy use, register 

for your own personal Bing Application 

ID, see: 

https://www.bingmapsportal.com  

http://wiki.cns.iu.edu/display/CISHELL/Bing+Geocoder
http://wiki.cns.iu.edu/display/CISHELL/Bing+Geocoder
http://wiki.cns.iu.edu/display/CISHELL/Bing+Geocoder
https://www.bingmapsportal.com/
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Load File with Address and Times Cited Fields 

Run ‘File > Load…’ and select the sample data table ‘sampledata/geo/usptoInfluenza.csv’ 

Create a map of influenza patents held by different countries. 
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Aggregate by Country 

Aggregate Data was selected. 

Implementer(s): Chintan Tank 

Documentation: http://wiki.cns.iu.edu/display/CISHELL/Aggregate+Data 

Input Parameters: 

Aggregate on column: Country 

Delimiter for Country: |  

Longitude: AVERAGE 

Latitude: AVERAGE 

Times Cited: SUM 

Aggregated by '': All rows of  Latitude column were skipped due to no non-null, non-empty values. 

Aggregated by '': All rows of  Longitude column were skipped due to no non-null, non-empty values. 

Frequency of  unique "Country" values added to "Count" column. 
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Right-click and Save map as 

PostScript file. Use PostScript 

Viewer or convert to pdf  to 

view. 

Choropleth Map  

28 

Legend shows 

how data matches 

up with visual 

representation 

Header shows visualization type, 

data description, and creation date 

28 

Reading the Choropleth Map 
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29 
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Proportional Symbol Map  

Right-click and Save map as 

PostScript file. Use PostScript 

Viewer or convert to pdf  to 

view. 

30 

Legend shows how data 

matches up with visual 

representation 

Header shows visualization type, 

data description, and creation date 

30 

Reading the Proportional Symbol Map 
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http://wiki.cns.iu.edu/display/SCI2TUTORIAL/5.2.4+Mapping+Scientometrics+%28ISI+Data%29 

 

Relevant Sci2 Manual entry 

 

 

 

 

Questions? 

http://wiki.cns.iu.edu/display/SCI2TUTORIAL/5.2.4+Mapping+Scientometrics+(ISI+Data)
http://wiki.cns.iu.edu/display/SCI2TUTORIAL/5.2.4+Mapping+Scientometrics+(ISI+Data)
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Tutorial Overview 

33 

Welcome and Overview of Tutorial and Attendees 

9:00 – 9:15 am   Introductions and fill out the pre-questionnaire 
 

9:15 a  Sci2 Tool Hands-on 

 Sci2 development and workflow design 

 Geospatial Analysis: US and world maps 

 Temporal Analysis: Horizontal line graph of NSF projects 

 Topic/Temporal Analysis: Burst Detection using Library of Congress 
Web of Science Records 
 

12:00-12:45pm Break for Lunch 
 

 Topical Analysis: Visualize research profiles 

 Network Analysis: Visualizing the Florentine Network 

 Network Analysis: Word Co-occurrence Networks 
 

Q&A 
 

3:00p Adjourn 

Introduction to Temporal Analysis 

• Science evolves over time 

 

• Temporal analysis seeks to study this evolution by examining patterns, 

trends, seasonality, outliers, and bursts of activity 

 

• Time series data can be thought of as either discrete or continuous 

 

• Many scholarly datasets can be understood as a discrete time series with 

events or observations (publications etc.) that happen at regularly spaced 

intervals (journal publication cycles etc.) 

34 
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Temporal Analysis: Temporal Bar Graph 

35 

• Visualizes numeric data over time 

 

• It accepts a CSV file as input, including NSF grant data 

 

• Start and end dates for each record are necessary to use the temporal bar graph 

visualization algorithm 

 

• The output of the visualization consists of labeled horizontal bars that 

correspond to records in the original dataset. 

Temporal Analysis: Slice Table by Time 

36 

• Divides a table into new tables based on date/time column 

• The column for date should have a single value for each row of  

data 

• The output of  this algorithm is separate tables so longitudinal 

analysis will require working with separate files, networks can be 

extracted from each of  these tables to show evolution of  a 

network over time 

• The Slice Table by Time algorithm uses the Joda Time library 

extensively 

http://joda-time.sourceforge.net/
http://joda-time.sourceforge.net/
http://joda-time.sourceforge.net/
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Horizontal line graph of  NSF projects 
See 5.2.1 Funding Profiles of  Three Universities (NSF Data)  
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Download NSF data                                  Visualize as Horizontal Line Graph  

Start date End date 

Area size equals numerical  

value, e.g., award amount. 

Text 

Horizontal line graph of  NSF projects 

38 

NSF Awards Search via http://www.nsf.gov/awardsearch 

 

Save in CSV format as *institution*.nsf 

 

http://sci2.wiki.cns.iu.edu/display/SCI2TUTORIAL/5.2.1+Funding+Profiles+of+Three+Universities+(NSF+Data)
http://www.nsf.gov/awardsearch
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Load a dataset of  your choice from the NSF sample data files, e.g., 

‘sampledata/scientometrics/nsf/Indiana.nsf.’  

Run ‘Visualization > Temporal > Temporal Bar Graph’ using parameters: 

 

 

 

 

 

 

 

 

 

 

Save ‘visualized with Horizontal Line Graph’ as ps or eps file. Convert into pdf  and view.  

Zoom to see details in visualizations of  large datasets, e.g., all NSF awards ever made. 

 

Temporal bar graph of  NSF projects 

39 
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Seven grants by 

the “Indiana 

University of 

Pennsylvania 

Research 

Institute”  should 

be excluded. 

Rerun analysis. 
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Start date End date 

Area size equals numerical  

value, e.g., award amount. 

Text, e.g., title 

Date of  Data Download 

Temporal bar graph of  NSF projects 

44 

More NSF data workflows can be found in wiki tutorial: 

5.1.3 Funding Profiles of  Three Researchers at Indiana University (NSF Data)  

5.2.1 Funding Profiles of  Three Universities (NSF Data)  

5.2.3 Biomedical Funding Profile of  NSF (NSF Data)  

 

Start date End date 

Area size equals numerical  

value, e.g., award amount. 

Text, e.g., title 

 28.6037,  0.234300 

http://sci2.wiki.cns.iu.edu/display/SCI2TUTORIAL/5.1.3+Funding+Profiles+of+Three+Researchers+at+Indiana+University+(NSF+Data)
http://sci2.wiki.cns.iu.edu/display/SCI2TUTORIAL/5.2.1+Funding+Profiles+of+Three+Universities+(NSF+Data)
http://sci2.wiki.cns.iu.edu/display/SCI2TUTORIAL/5.2.3+Biomedical+Funding+Profile+of+NSF+(NSF+Data)
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Temporal Analysis: Burst Detection 

• Sci2 uses an implementation of Kleinberg’s burst detection algorithm 

(Kleinberg 2002) to study bursts in usage of words in scholarly data 

 

• Algorithm does not calculate the frequency of individual words 

 

• Algorithm uses probabilistic model to determine the rate at which use of 

a word increases or decreases, identifying bursts in usage of a word 

45 

Kleinberg, J. (2002). Bursty and Hierarchical Structure in Streams. Proceedings from the Eighth ACM 
SIGKDD 
  International Conference on Knowledge Discovery and Data Mining, Edmonton, Canada: 
ACM. 

Temporal Analysis: Burst Detection 

46 

Load  140611-ARL-
LOC.isi 
 
Load this file from the 
ARL sample data folder 

http://www.cs.cornell.edu/home/kleinber/bhs.pdf
http://www.cs.cornell.edu/home/kleinber/bhs.pdf
http://www.cs.cornell.edu/home/kleinber/bhs.pdf


24 

Temporal Analysis: Burst Detection 

47 

Select Preprocessing > 
Topical > Lowercase, 
Tokenize, Stem, and 
Stopword Text 
 
Then select Title from 
the input parameters 

Temporal Analysis: Burst Detection 

48 

Highlight the table ‘with 
normalized Title’ 
 
Select Analysis > 
Temporal > Burst 
Detection 
 
Then set the 
parameters to what is 
shown to the right 
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Temporal Analysis: Burst Detection 

49 

Gamma – the higher this value, the smaller the list of generated bursts. 
 
Density Scaling – determines how much “more bursty” each level is beyond 
the previous one. 
 
Bursting states – determines how many bursting states there will be, beyond 
the non-bursting states. 
 
Date Column – name of the column in the original data with date/time when 
events/topics happen. 
 
Date Format – specifies how the date column will be interpreted. 
 
Burst Length Unit – specifies how to divide the date range into burstable 
units. 
 
Burst Length – specifies the number of burstable units per burstable period. 
 
Text Column – the name of the column with values (delimiter and tokens) to 
be computed for bursting results. 
 
Text Separator – delimits the tokens in the text column. 
 

Temporal Analysis: Burst Detection 

50 

Right-click on Burst 
detection analysis 
(Publication Year, Title): 
maximum burst level 1 in 
the data manager and 
view the file in the 
spreadsheet program of 
your choice 
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Temporal Analysis: Burst Detection 

51 

Missing end dates indicate the continuation of a burst in a 
given data set. Add the End date of 2014 to those records 
missing and End date.  

Save the file as a .CSV file and load it back into 
Sci2, selecting the Standard CSV format 

Temporal Analysis: Burst Detection 

52 

Select Visualization > 
Temporal > Temporal 
Bar Graph and set 
the parameter values 
to those shown to 
the right 
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53 

Right-click on the visualized with Temporal Bar Graph file in the 
Data Manager and save the PostScript file to your desired location 

If you do not have a program to convert PostScript files look 
here. 

Temporal Analysis: Burst Detection 

Temporal Analysis: Burst 

Detection 

54 

http://ps2pdf.com/convert.htm
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Questions? 

 

Tutorial Overview 
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Welcome and Overview of Tutorial and Attendees 

9:00 – 9:15 am   Introductions and fill out the pre-questionnaire 
 

9:15 a  Sci2 Tool Hands-on 

 Sci2 development and workflow design 

 Geospatial Analysis: US and world maps 

 Temporal Analysis: Horizontal line graph of NSF projects 

 Topic/Temporal Analysis: Burst Detection using Library of Congress 
Web of Science Records 
 

12:00-12:45pm Break for Lunch 
 

 Topical Analysis: Visualize research profiles 

 Network Analysis: Visualizing the Florentine Network 

 Network Analysis: Word Co-occurrence Networks 
 

Q&A 
 

3:00p Adjourn 
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Topical Analysis:  

Research Profiles 

Data: WoS and Scopus paper level data for 

2001–2010, about 25,000 separate journals, 

proceedings, and series. 

Similarity Metric:  Combination of 

bibliographic coupling and keyword vectors. 

Number of Disciplines:  554 journal clusters 

further aggregated into 13 main disciplines. 

Börner, Katy, Richard Klavans, et al. (2012) Design 

and Update of  a Classification System: The UCSD 

Map of  Science. PLoS ONE 7(7): e39464. 

doi:10.1371/journal.pone.0039464  
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Research Profiles—Publication Data 

 

Load an ISI (*.isi), Bibtex (*.bib), Endnote Export Format (*.enw), Scopus csv 
(*.scopus) file such as /sci2/sampledata/scientometrics/isi/FourNetSciResearchers.isi 

 

 

 

 

 

 

 

Run ‘Visualization > Topical > Science Map via Journals’ 

using parameters given to the right. 

 

Postscript file will appear in Data Manager.  

Save and open with a Postscript Viewer. 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0039464
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Research Profiles—Publication Data for LoC 

One problem you may encounter 
in your data are journals lacking 
554 codes. Reasons: relevance, 
age of a journal, and name 
changes. 
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Research Profiles—Existing Classifications 

In addition to using journal names to 

- Map career trajectories 

- Identify evolving expertise areas 

- Compare expertise profiles 

Existing classifications can be aligned and used to generate science map overlays. 
 

 

 

 

 

 

 

 

 

 

Run Visualization > Topical > Science Map via 554 Fields 

using parameters given to the right. 

Postscript file will appear in Data Manager.  

Save and open with a Postscript Viewer. 
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Align Science Basemaps using the Sci2 Tool 

 

 

 

 

 

 

 

 

 

UCSD Map                           Loet et al science maps ISI categories     http://vosviewer.com 

 

 

 

 

 

 

 

 

                                                                                                            NIH Map 

Elsevier’s SciVal Map                        Science-Metrix.com                     (https://app.nihmaps.org)  

 

 

 

 

 

- NIH Map  

http://vosviewer.com/
http://vosviewer.com/
http://vosviewer.com/
https://app.nihmaps.org/
https://app.nihmaps.org/
https://app.nihmaps.org/
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Welcome and Overview of Tutorial and Attendees 

9:00 – 9:15 am   Introductions and fill out the pre-questionnaire 
 

9:15 a  Sci2 Tool Hands-on 

 Sci2 development and workflow design 

 Geospatial Analysis: US and world maps 

 Temporal Analysis: Horizontal line graph of NSF projects 

 Topic/Temporal Analysis: Burst Detection using Library of Congress 
Web of Science Records 
 

12:00-12:45pm Break for Lunch 
 

 Topical Analysis: Visualize research profiles 

 Network Analysis: Visualizing the Florentine Network 

 Network Analysis: Word Co-occurrence Networks 
 

Q&A 
 

3:00p Adjourn 
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What is a Network? 

• Graph – network visualized 

 

• Nodes (vertices) 

 

• Edges (links) 

 

Introduction to Network Analysis 

66 
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Introduction to Network Analysis 

68 

Graph Metrics - 
Nodes 
• Betweenness Centrality – 
number of shortest paths a node 
sits between 
 
• Degree 
 
• Isolates 

68 

Introduction to Network Analysis 



35 

69 

Graph Metrics - Edges 
• Shortest paths – shortest distance between two 
nodes 
 
• Weight – strength of tie 
 
• Directionality – is the connection one-way or 
two-way (in-degree vs. out-degree)? 
 

• Bridge – deleting would change structure 

69 

Introduction to Network Analysis 

70 

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 

 

Visualizing the Florentine Dataset 

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
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*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" 44 9 12 
5 "Castellani" 20 18 22 
6 "Ginori" 32 9 0 
7 "Guadagni" 8 14 21 
8 "Lamberteschi" 42 14 0 
9 "Medici" 103 54 53 
10 "Pazzi" 48 7 0 
11 "Peruzzi" 49 32 42 
12 "Pucci" 3 1 0 
13 "Ridolfi" 27 4 38 
14 "Salviati" 10 5 35 
15 "Strozzi" 146 29 74 
16 "Tornabuoni" 48 7 0 
*UndirectedEdges 
source*int target*int marriage*string business*string 
9 1 "T" "F" 
6 2 "T" "F" 
7 2 "T" "F" 
9 2 "T" "F" 
5 3 "T" "T" 
 

Visualizing the Florentine Dataset 

72 

First, load the florentine.nwb by following File > Load > 

yoursci2directory/sampledata/scientometrics/endnote/florentine.nwb. 

Visualizing the Florentine Dataset 



37 

73 

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

Visualizing the Florentine Dataset 

74 

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. 

 

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

Visualizing the Florentine Dataset 
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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. 

Visualizing the Florentine Dataset 
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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. 

Visualizing the Florentine Dataset 
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Next we will colorize the nodes based on priorates to add an additional 

dimension to this visualization. 

Visualizing the Florentine Dataset 
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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. 

Visualizing the Florentine Dataset 
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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. 

Visualizing the Florentine Dataset 
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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 in g.nodes: 

 n.strokecolor = n.color 

 

Visualizing the Florentine Dataset 

82 

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. 

 

Visualizing the Florentine Dataset 
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Visualizing the Florentine Dataset 

84 

Questions? 
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Tutorial Overview 
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Welcome and Overview of Tutorial and Attendees 

9:00 – 9:15 am   Introductions and fill out the pre-questionnaire 
 

9:15 a  Sci2 Tool Hands-on 

 Sci2 development and workflow design 

 Geospatial Analysis: US and world maps 

 Temporal Analysis: Horizontal line graph of NSF projects 

 Topic/Temporal Analysis: Burst Detection using Library of Congress 
Web of Science Records 
 

12:00-12:45pm Break for Lunch 
 

 Topical Analysis: Visualize research profiles 

 Network Analysis: Visualizing the Florentine Network 

 Network Analysis: Word Co-occurrence Networks 
 

Q&A 
 

3:00p Adjourn 
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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.  

Word Co-Occurrence Network 
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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 
 

Word Co-Occurrence Network 

88 

Normalize the text of the abstract Preprocessing > Topical > 

Lowercase, Tokenize, Stem, and Stopword Text 

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

Word Co-Occurrence Network 

Word Co-Occurrence Network 
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Apply Visualization > Networks > DrL (VxOrd) and words that are similar will 

be plotted relatively close to each other.  

Word Co-Occurrence Network 
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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  

Word Co-Occurrence Network 
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Once edges have been removed, the network "top 1000 edges by weight" 

can be visualized by running Visualization > Networks > GUESS. 

Word Co-Occurrence Network 
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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: 

Word Co-Occurrence Network 

94 

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.  

Word Co-Occurrence Network 
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Questions? 


