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Software, Datasets, Plugins, and Documentation

These slides
./ /ivl.slis.indiana.edu/km/pres/2014-ginda-sci2tutorial-atl.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) S
Sci‘ v1.0 alpha

http://sci2.cns.iu.edu June 13th, 2012

Additional Datasets w
|W|ndnws (XPVlata&?]jl I

http://sci2.wiki.cns.iu.edu/2.5+Sample+Datasets o
T T 32-bit Linux

Download

0.0 - Intel Mac OSX
Additional Plugms Rel G3/G4/G5 Mac 0SX

http:/ /sci2.wiki.cns.iu.edu/3.2+Additional +Plugins | susbbitlinee
T = Windows (XP. Vista & 7)

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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@ ' NS Cyberinfrastructure for
Network Science Center

Tutorial Overview

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 Congtress
Web of Science Records

12:00-12:45pm Break for Lunch

> Topical Analysis: Visualize reseatrch profiles
» Network Analysis: Visualizing the Flotrentine Network
» Network Analysis: Word Co-occurrence Networks

Q&A
3:00p Adjourn

@ c NS Cuperinfrastructurefor - “T'utorial Overview

Network Science Center

Sci2 development and workflow design
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®CNS N Science of Science (Sci2) Tool
po Cyberinfrastructure for

Network Science Center

> 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, ot use it for
commercial purposes.

SUMMARY
® Existing metrics have known flaws
namure » A reliable, open, joined-up data V)P
infrastructure is needed
e Data should be collected on the full
O P | N ‘ O N range of scientists’ work
® Social scientists and economists
should be involved

Let's make science metrics more scientific

To capture the essence of good science, stakeholders must combine forces to create an open, sound and
consistent system for measuring all the activities that make up academic productivity, says Julia Lane.

an
CNS gonen  sciz Tool v0.5.2 Atpha (Dec 19, 2011)

New Features

> Support new Web of Science format from ISI
» Support network ovetlay 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 geogtaphical map
» Fix typo etror on the output data label

> Fix slice by yeat algorithm


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

oo C NS Cyberinfrastructure for
Network Science Center Sci2 Tool v1.0 Alpha (August 2013)

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

vV vV

\

Comprehensive online documentation

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

an \
CNSemereme  sci2Toot via Alpha (August 2013)

New Features

» Twitter, Facebook, and Flickr readers
» Bing Geocodet

» Flow map visualization, see below

» Comprehensive online documentation

WA
Bug fixes
]

2



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

Network Science Center

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

@ c NS Cyberinfrastructure for MaCfOSCOpeS (COl'lt.)

Network Science Center

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

10



@ c NS Cyberinfrastructure for SCiZ Infrastrllctllre

Network Science Center

% OSGi & Cyberinfrastructure
se?Cl
& 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://0sgi.org), a
standardized, modularized service platform

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

(0] CNS Cyperinrastructur for Sci2 Infrastructure (cont.)

Network Science Center

ngCI OSGi & Cyberinfrastructure
Yo’ Shell (CIShell)

a‘ _Users

& s :Mﬂﬁt

Sci2Tool '
= [ workflow ]

NWB Tool
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a ' thbermrrasrru[mrmr
Network Science Center

Sci? Tool — Supported Data Formats

Input: Output:

Network File Formats

»  GraphML (*.xml or *.graphml)
Pajek .MAT (*.mat)

Pajek NET (*.net)

NWB (*.nwh)

XGMML (* xml)

CSV (*.csv)

Network Formats

»  GraphML (*xml or *.graphml)
»  XGMML (*.xml)

»  Pajek NET (*.net)

» NWB (*.nwb)

Scientometric Formats

> ISI (*.isi)

> Bibtex (*.bib)

» Endnote Export Format (*.enw)

YV VVYVVYYV

Image Formats
> JPEG (jpg)
» PDF (*.pdf)
»  PostScript (*.ps)

»  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.

‘ NS Cyberinfrastructure for
Network Science Center

Types and Levels of Analysis

Types and Levels of Analysis

Micro/Individual Meso/Local Macro/Global

(1-100 records) (101-10,000 records) | (10,000 < records)
Statistical Individual person and Larger labs, centers, All of NSF,
Analysis/Profiling | their expertise profiles universities, research all of science R y

domains, or states '™
Temporal Analysis | Funding portfolio of e -": N _opic bursts | 113 Years of P é
(When) one individual ie "7l of PNAS | Research
fe &

Geospatial Career trajectory of one | Mapping a staf " PNA¥- . m
Analysis (Where) | individual intellectual lan - * ¢ b Tom Ao
Topical Analysis |- = flows in VxOrd/Topic 1 ,. -
(What) * research NIH funding
Network Analysis | NSF ( _ o~ 2+ otk of -*\3 petwq 1o, | NIHs cored - Fy
(With Whom?) one iri;wﬁ, ‘-‘-n;"ﬂ e e : =
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an CNSEgbermfras?rudurefnr Sci2 Tool — S d
Network Science Center C1 ool — Supporte

[Wowpiotorogh =lojx

35100 EJEJT StaticE xecutableRunner-55897 WAL GORTHMdegree_distribution dat - +
045
04
03
03
0x
02 [+
015
o e
oos |+

0 \“n Trbrester | Graph Mather

192132, 5200 %0 100 190 20 25

Gnuplot GUESS

portable command-line driven exploratory data analysis and visualization tool

interactive data and function plotting for graphs and networks.

utility http://www.gnuplot.info/. https://nwb.slis.indiana.edu/community/?n=Vi

sualizeData. GUESS.

CNS -
Cyberinfrast e f 12
e udure for Sci* Tool — Supported Tools

Adding more layout algorithms and network visualization
interactivity Cytoscape

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

Simply add org.textrend.visnalization.cytoscape_0.0.3.jar into your /plugin
directory.

Restart Sci? Tool ? 4

Cytoscape now shows in the Visualization Menu

File Data Preparation Preprocessing  Analysis  Modeling

*
E Consolel ?enera\ ' = 0| i pata Manager
emporal

»
Cytoscape was selected. Geospatial  » 5 = ?‘ 151 Daka: CHiDocuments and Setkingsiborne
Integrator(s): TexTrend Consortium (htkp:/ /wwwbestrend petworks  » ppis (TexTrend, =k 361 Unigue ISI Records

Universitas Press) " Extracted Co-futhorship Network
Reference: Cytoscape Consortium (http:/ Swww.cytoscap author information

CADOCUME- 1 bornerkiLOCALS~ 1) Templ C15hell-Session-655824 7 785800266 799 StaticExecutable
Runner-20667 1527 1486870377 algorithm =echo off

cytoscape, Cytoscapelnit[INFO]: Cyboscapelnit static initialization

cytoscape. Cytoscapelnit[INFO]: Parent_Dir: C:\Documents and Settings\bornerk).cytoscape
created.

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

start with this network loaded.
16
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EOCNS
Network ccince e Sci? Tool — Bridged Tools

R statistical tool bridging SLTE

Fie Data Preparation Preprocessing Analysis Modeling Visualization | R Help
El Ca"we} Create an R Instance . ﬁ
Serd tabie to K.

EISG?ISEUE. and the James S. McDonnell Foundation. See the Science of S¢ Run Raui

omepage (http:/ [ sciz.wild.cns.iu.edu) for documentation and screensht oy pabja from 1.
lease visit https:/ /sci2.cns.iv.edu /user/ask.php if vou need help with

Gephi visualization tool bridging

2 Tool
Flle DatsPreparation Preprocessing Analysis Modeling | visuslizaton R Help
General

| El Ccnsole} ﬁ i Data Manage!
Temporal

3

3
Primary investigators are Katy Bérner, Indiana University and ~ Geospatial * ol =gy NWB file
iTech Strategies Inc. The 52 tool was developed by ChinH — Topieal  »
rstine, Thomas G. Smith, David M. Coe, Micah W. Linneme 5

@R\ CNS cpermrameere | S€12 Tool Interface Components

Network Science Center

See also

U s 5ci2 Toal =] Es]
se File Data Preparation Preprocessing  Anslysis Modeling Visualizstion  Help
~ El Console = O || 3% Data Manager| = O
r Menu to read data; run WWelcome to the Science of Science Tool (Sci%). - S Directory Tree - Pref
. The developrment of this tool s supported in part by the Cyberinfrastructure for
algorlthms. Network Science center and the Schoal of Library and Information Science stIndiana | =
University, the Mational Science Foundation under Grant Mo, SBE-073811L and
R I5-0715303, and the James S. McDonnell Foundation, See Science of Science
> Console to see WOrk 10g Cyberinfrastructure portal (hitp:fiscislisindiana.edu) for mare information,
- >
. Prirary investigstars are Katy Bomer, Indiana University and Kevin W, Boyack, SeiTech
references to seminal works. Strategies Inc. The Sci* tool was developed by Micsh W. Linnemeier, Russell . Duhon,
Patnck . Phillps, Chintan Tank, nc Josaph ioersting Jtuses the Cybernfrastucture
» Data Manager to select, view, | s =o

save loaded, simulated, or Rermave From List | [7] Remove completed automatically | Remove all completed
derived datasets.

! Algorithm Name Date Time % Compl

> scheduler to see status Of ™ Read Directory Hierarchy  08/15/2010 010217 PM |

< i »

algorithm execution. (el E

All workflows ate recorded into a log file (see /sci2/logs/...). If errors occut, 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
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@ ' N 5 Cyberinfrastructure for
\ Network Science Center

Questions?

m ' NS Cyberinfrastructure for
\ Network Science Center

Tutorial Overview

Geospatial Analysis: US and world maps

VvV VYV

\4
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Netw: Center

Needs-Driven Workflow Design using a modular data acquisition/analysis/

modeling/ visualization pipeline as well as modular visualization layers.

Validation

Interpretation

Stakeholders

Types and levels of analysis determine
data, algorithms & parameters, and

deployment

READ

ANALYZE

Aggregate (if

% Overlay data

DEPLOY

Visually Graphic
encode data

Modify
reference

system, add
records & links

Select Visualization
type (reference
systems)

VISUALIZE

21

necessary)

* Data with
geographic
identifiers

* Geographic
¢ Geolocated identifiers
data with data

Region names + numeric data
(Choropleth Map)

(o T

Geocoordinates + numeric data
(Proportional Symbol Map)

22
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http://wiki.cns.iu.edu/display/CISHELL/Yahoo+Geocoder

/—\ ' NS Cyberinfrastructure for
Network Science Center

bgd Bing Geocoder £ Edt 2 Share 4k Add %% Tools ~
A4

Mayur Masrani Mayur Masrani
Description

This algorithm converts place names or addresses into Latitude, Longitude co-ordinates. It accepts international addresses, countries,
States of United States of America and ZIP codes of United States of America. All co-ordinates are obtained by querying Bing geocoder
service. Internet access must be available during geocoding.

Pros & Cons
1. The performance is slower than the Geocoder and may vary due to the network latency since the queries are requested through
internet service.
2. Bing Geocoder supports address geocoding with international coverage which is not supported by Geocoder.
3. To use Bing Geocoder, user has to obtain an API Keys from Bing Maps. Save your api keys and provide it when requested by the
Bing Geocoder. Since each api key is allowed to geocode 50,000 locations per 24 hours, the user is encouraged to test on a small
set of data first

Applications

The plugin is useful for scientists who would like to visualize their data on a geographical map (see Geospatial Visualization). User can
obtain the geographical coordinates (Latitude and Longitude values) and feed them to the visualization plugin

bitp:/ [ wiki.cns.an.edn/ display/ CIS HEI I/ Bing+Geocoder

23

Using Bing Geocoder

File DataPreparstion Preprocessing Visualizstion R Help
& Console Tamres] Cl = O i##! Data Manaaer =0

Loadh. was selected, Geospatial Generic Geocoder \Users\MichaeN Desktop\SCL2 1.1b\sampledata)
Docurnentation: http://wiki.cns.iu.edu/| Topical Bing Geacoder ue 11 Records

Found old-style 15U Web Of Knowledge f Networks

The originsl 5 records have been process.,

leaving 5 records.

Geocodes place names to geographic coordinates (latitudes and

longitudes) using Bing. Ensure your machine is connected to the Y()u can 1eave Applicadon 1D blank f()r
Internet. Each App Key is limited to 50,000 requests per day. . .
Performance may vary due to network latency; trial purposes, but for heavy use, register
T Rl [ for your own personal Bing Application
1D, see:
Place Type IAddrEss

https://wwwhbingmapsportal.com
Place Name Column IAbstra:t

[Include address details

24
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http://wiki.cns.iu.edu/display/CISHELL/Bing+Geocoder
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@ CNS Cyberinfrastructure for Load File with Address and Times Cited Fields

Network Science Center

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

Create a map of influenza patents held by different counttries.

A B c D E - =g
1 Country Latitude Longitude Patents Times Cited sfai Data Manager

2 Hungary 47.16116  15.504555 0.083333333 4 CSV file: C\sci2\sampledatatgectusptolnfluenza.csvy
3 |Belgium 50.500992 4.47677 3.017857143 11

4 Germany 51.090839 10.45424 4.783333333 4

5 Canada 62.35873 -96.582092 5.539285714 21

6 Russia 59.461479 108.831779 0.266666667 2

7 Austria 47.69651 13.34577 4.2 17

8  Netherlands 52.108089 5.33033 1 2

9 Switzerland 46.813091 8.22414 0.507575758 6

10 |Taiwan 23.599751 121.023811 2 3

11 |Australia -24.916201 133.393112 1.617857143 23

12 |United States 39.82 -98.58 73.9983889 220

13 |France 46.712448 1.71832 2.201165501 9

14 South Africa -28.483219 24.676991 0.333333333 1

15 |Japan 37.487598 139.838287 15.99166667 39

16 |Israel 31.389299 35.36124 3.5 3

17 United Kingdom = 54.313919 -2.23218 3.85 12

@ c NS E‘uﬁrfnrmstmcture for Aggregate by Country

cience Center

Preprocessing Analysis Modeling Visualization

Extract Top N% Records

Temporal b Extract Top N Records
ta

Aggregate Data was selected. Geospatial »

Implementer(s): Chintan Tank Topical »
Documentation: http:/ /wiki.cns.iu.edu/display/ CISHELL/Aggregate+Data Xl
Input Parameters: Aggregate data in the table based on a column.

Aggregate on column: Country =
Delimiter for Country: | Aggregate on column | Country - 2'
Longitude: AVERAGE - lh o

Latitude: AVERAGE

Times Cited: SUM Latitude Average ~| &

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. | Longitude Average - &

Frequency of unique "Country" values added to "Count" column.

Delimiter for Country | | 9
oK I Cancﬂ
A g o 5 A B E D e [=
1 Times Cited Latitude Longitude Country 1| Times Cited |Latitude Longitude  Country Count
= 7| 22.02995051] -7 63A33501 | Unted States 2 14680 [[41.10645f]  [-82.45309f] United States 194
B 0 3 1802 57
a 0 4 398 [[47.506226f] [19.06482f] Hungary 14
5 2 42.34999466 -71.08765411 United States 5 101(37.25198f] | [127.08451f] South Korea 1
6 14 41.70074844 -86.23918915 United States 6 18[(32.08435f]  [34.81297f] Israel 1
7 15 41.70074844 -86.23918915 United States Y 57)(46.768517f] [23.585135f] Romania 2
8 29 41.83422607 -87.61901855 United States 8 55(47.06615f] | [7.2015657f] Switzerland 2
3 32 4170074844 -86.23918915 United States % 9 435 |[47.977184f]  [2.2232702f] France 12
10 7 4170074844 -86.23918915 United States 1d 92[(52.15457f] |[4.49463f]  Netherlands s
1 5 4170074844 -36.23918915 United States 13 21[49.544717f] | [84.5281141] Russia 2
12 2 4111500168 -85.73377991 United States 13 1112 f141.545982f] |[1.7138832f] Spain 13
E 10 4750527177 13.06481534 Hungary 13 1381 [[43.3526547] [12.727126f] Italy 15
14 44 41.70074844 -86.23918915 United States 1 188 |[-22.454667f] [45.4818f] _Brazil 3
15 0 47.50622559 19.06481934 Hungary s 56[151.24455f] | [10.360385f] Germany 2
16 19 41.70074844 -86.23918915 United States 19 0}-16.45901f] | [-68.14626f] Bolivia 1 pas




@ c NS cyperinfrastructuretr  Choropleth Map

Network Science Center

# ' Choropleth Map

Visualization | R Help

General 3 l Color-codes the name
Temporal s proportion to associat
G tial 4 P rticnal Symbol M .
ST roportonaSymbet R Subtitle Generated from C5V
Topical 3 Choropleth Map
Metworks 4 ) Geospatial Metwork Layout with Base Map Map World
Regicn Name | Country
Color By Times Cited
Right-click and Save map as . .
S . P . Color Scaling | Legarithmic
PostScript file. Use PostScript
Viewer o convert to pdf to ColorRange |Yellow toBlue
view.

4031 Data Manager =B

4 '_:_-| CSV file: Chsci2\sampledatagec\usptolnfluenza.csv
[ Geospatial Visualization (Choropleth Map)
Save

27

@9 CNS cernscurefr  Reading the Choropleth Map

Network Science Center

Header shows visualization type
patial Visualization (Choropleth Map) O VtYP,
Generatea rom Csv e G sczsampesrageousonuenzacsy  data description, and creation date

un 14, 2012 | 05:33:37 PM EDT

-

)

Legend shows

how data matches
up with visual
representation

Legend How to Read this Map

Country Color (Loganthmic

e equal

148 20

28
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Network Science Center

@ c NS Cyberinfrastructure for Proportional Syn]bol Map

B ' Proportional Symbol Map

Maps geaspatial coordinates as circ
color-coded in proportion to associ

Visualization | R Help Subitle Generated from CSV file: Cis
G | 3 P
enee [ Map World
Temporal 3

b Geospatial 3 Propertional Symbol Map Latitude Latitude
Topical v Chorapleth Map Longitude [ —
Networks 3 Geospatial Metwork Layout with Base Map
Size Circles By Times Cited
Size Scaling Logarithmic
Color Circle Exteriors By | None {uniform coloring)
Exterior Color Scaling | Linear
Exterior Color Range White to Green
Color Circle Interiors By | None {no coloring)
Interior Color Scaling | Linear

Interior Color Range | White to Green

Right-click and Save map as
PostScript file. Use PostScript
Viewer or convert to pdf to

i119 Data Manager

C5V file: Chsci2\sampledata' geo\usptolnfluenza.csv

X JH Geospatial Visualization (Proportional Symbol Map)
VIEW. Save

Wieur

@ CNS Ciberinfrastructure for Reading the Proportional Symbol Map

Network Science Center

Geospatial Visualization (Proportional Symbol Map) Header shows visualization type,
Generated from CSV file: C-\sci2isampledatalgeolusptolnfiuenza.csv data dCSCﬁpI‘jOﬂ and creation date
>

Jun 14,2012 | 05:56:39 PM EDT

Legend shows how data How to Read this Map
Area (Logarithmic)  This proportional symbol map shows 209 countries of the world using
h t‘h : 8.1 . _ the equal-area Eckert IV projection. Each dataset record is represented

matches up with visu: == e by a circle centered at its geolocation. The area, interior color, and

220 exterior calor of each circle may represent numeric atiribute values.

H Minimum and maximum data values are given in the legend.

representation e ¢ ¢

:

30
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@ C NS Cyberinfrastructure for Relevant Sci2 Manual entl‘y

Network Science Center

& Edit  9p Add ~  Tools ~
5.2.4 Mapping Scientometrics (ISI Data)

Ted Polley Ted Polley

change

5.2.4.1 Document Co-Citation

Scientometrics.isi

Time frame: 1978-2008
Region(s): Miscellaneous
Topical Area(s): Scientometrics

Analysis Type(s): Document Co-Citation Network

Scientometrics is a discipline which uses statistical and computati
science. Here we use |S| data from the journal "Scientometrics” an
Awards Search Geo Map (Cicl

Download Scientometrics_isi. Load the file using "File > Load and lo e pousx o
document co-citation analysis, as the scale is large enough that the
similarity within the domain of scientometrics.

New ISl File Format

Web of Science made a change to their output format in September, 2011. Older versions of Sci2 tool may refuse to load these new
files, with an error like "Invalid IS| format file selected ™

bttp:/ [ wik

cns.in.edu/ display/ SCI2ZTUTORIAL/ 5.2.4+Mapping+S cientometries+% 2818 1+ Data%29
31

m ‘ NS Cyberinfrastructure for
Network Science Center

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)

Cyberinfrastructure for
Network Science Center

Tutorial Overview

>
>

» Temporal Analysis: Horizontal line graph of NSF projects

» Topic/Temporal Analysis: Burst Detection using Library of Congtress

Web of Science Records

>

>

>

5

QCNS(gmmmum Introduction to Temporal Analysis

Network Science Center

* Science evolves over time

* Temporal analysis secks 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 regulatly spaced
intervals (journal publication cycles etc.)

17



(@%) .
4 CNSﬁ%?i!?i’iifﬁii‘ﬂiin’& Temporal Analysis: Temporal Bar Graph

*  Visualizes numeric data over time

¢ Itaccepts 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.

@ c NS Cyberinfrastructure for Temporal Analysis: Slice Table by Time

Network Science Center

* 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
netwotrk over time

* The Slice Table by Time algorithm uses the Joda Time library
extensively

18


http://joda-time.sourceforge.net/
http://joda-time.sourceforge.net/
http://joda-time.sourceforge.net/

Horizontal line graph of NSF projects

Cyberinfrastructure for
Network Science Center So

Download NSF data Visualize as Horizontal Line Graph
g
L e B_‘"‘;“ e é Takes tebular data and generates PostScript for a horizontal ine graph.
soie T - v
w Label [Titie |

StartDate  [Start Date =]
EndDate  |Expiration Date =]

J Size By [Awarded Amount to Date |
Date Format |E)RE Date Forma

Page Width 8.5

Page Height | 11.0

elolelolelo e

I¥ Scale Qutput?

o
o
=
2
.

Area size equals numerical

value, e.g,, award amount.

Text

Start date End date

aperinfrastrucurefor —— H orizontal line graph of NSF projects

Network Science Center

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

=0/
T
B e Fpoms Dok teb
S0 || -t seth-50.. @ Tk - *
; rr-s— T
Award Search ' e I
oy . .
e ware| Save in CSV format as *institution™.nsf
e
. G
.
rius
T — ‘
o | o la [
e - G

38


http://sci2.wiki.cns.iu.edu/display/SCI2TUTORIAL/5.2.1+Funding+Profiles+of+Three+Universities+(NSF+Data)
http://www.nsf.gov/awardsearch

Temporal bar graph of NSF projects

ECNS e

Load a dataset of your choice from the NSF sample data files, e.g;,
‘sampledata/scientometrics/nst/Indiana.nst.’

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

Takes tabuiar data and generates PostScript for a temporal bar graph.

Subtitle | Generated from NSF csv file: Indiana.nsf

Label [ritie

StartDate [StartDate

EndDate  [Expiration Date O Cornde =0
rocmian El B e
SizeBy  |Awarded Amountto Date Dol /Pl TSHELL Tem |—~b, e —

@ =

stz Formst: Dy bonth-fesr Dute Fomat

Date Format [Day-Month-Year Date Format (Europe, .9, 15/10/2010) Pa=ror B

Category 9
Pk the ut Data T Cetats =
T . =
r séter g fie-taation > B vty
Scale Qutput? Raster I D_";‘_ Beaxrpe

™ simplified Layout?
| I
Cancel

Save ‘visnalized 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 Visualization M scs

Genarated from MSF csv file: Indiana nsf W cHE

July 18, 2012 | 2:46 AM EDT M el
DEB

M oms

I
1 Wt o Nautoh Scumatg E rator Chafy VA
1 T S Chafes

I I
I T I
1 I 1
1 1 1 1 | 1
| e bt Nayar Py et Fuosctarmectal [maptons of buans Ljsvaraty I
1 1 1 1 | 1
1 1
I 3 I

' ' P gt D) ‘ wh 4 :
Docctersl Dhes et Fwasech: hargig w.\...p L ypasic of Lan L

| | | | Hemrason A
w—--us.a._.. b sive Siprfoscuses - Srowing|Cenicton

DissER
DISSERTATICN !ksea_ Bk 1?

It setharm dstng Diesbvmet s Wi, G

-
NEF Wk un.uu| nowiedgn Margursers ard Visuaipstion T in ﬁ]fu ] y_|
"

Coedspmens o "fl. o

Sirf? Faguietis the el
| SR i s iy of Ao e th i s b

sne -.ll.- s Ibw : gllmg.u :

2002 2003 2004 2005 2006 2007 2008 2000 2010 2011 012 2013

1
1
I
I
I
I
|
MR A of
1
1
1
1
I
|

Legend Area I - o= How To Read This Map
Area size: Awarded Amount to Date I 54 77T This femporal bar graph visualization represents each record as a horizontal
Minimum = — ] 8,250 bar with a specific start and end date and 3 text label on its left side. The area

Maximu 6,402,330 -
Text label: Title

‘Color: NSF Organization

See end of POF for color legend.

]
0.06 Year(s)

of each bar encodes a numerical attribute value, e.g., total amount of funding.
Bars may be colored to present categorical attribute values of records.
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Temporal Visualization 4'

Generated from NSF csv file: Indiana.nsf M Ecs
July 18, 2012 | 8:46 AM EDT Mo
M oEl
1 1 1 1 1 1 | 1 1 1 1 1
| | | | e o neana SRS R ERERE | | | | DEE
I I I I 1 l | I I I I M ous
| | | Sk b biyesr Physics and Fundarsental intmaptons st indans Lisvanity | | | | EAR
I I I I I I I I I I I
I I R s A . | I I I Wus
1 1 1 h 1 1 1 1
i Do st e g o Ao o By i oy | | | Moz
1 1 1 1 + 1 1 mce
! ! oIS s S oG bt  Cofptsions Vi scap s ——T—— | | | -
1 1 ] 1 1 =
Confwanos - ;.4.— 08 &.umm-“. i hemond suen, 15 be haid o October 40 m | | |
| | | CRM 20080 Timas: oy | | | Wt
vesearancn speeanc ESEE LS SR Limat s il ! ! ! W sr
Iremeantions g Dimchved i Mok, o Sructurn, and Dl 1 1 1 1 B
I 1 CAREER] Risla o T FFC F I I 1 1 M ceeT
1 1 | CAREER: Vol 1 1 1 1
1 1 1 1 T Got-12 Litran Extscaden Progrem mt L _ 1 1 1 1 Mcer
! ! ! ! st Bt oo s.wL. o ! ! ! !
i gun of e P T, 1 1 1 Mcus
= aa_|E-.;;=-r2v)\.Y'::=p | | 1 1 M oce
. o p 1 1 L .
EER: Mamogencys, Rapid, and Hgtly Semaiive Danec
! N ..:}..._,m".‘“:m}al_n LZ..J....M..“L el ‘_I_I— ! SasIP Funlldlng W our
Davalvomant i agciicaton of O e nd et rruamics for sty & wibiationsl ropefies i b H
s st st 0 i i s e i | for Sci2 Tool
TLS: Towardsia Macroscope for § nce Pollcy Decosoon akmg ;—-—. | | |
I | T g e | — L L J
! ! ! J!L.Il‘lll Evol ‘”[ '1 - [ . . | ! !
1 1 1 Ezu.-l,-u_-...... ~&...~m—. J..r....m.. -— 1 1 1
1 1 iy Aages of . 1 1 1
1 I 1 1 Advarcs Urben Leaming Tehch Sciance 1 1
AL Acxtion o Ouga Sugpert L " T T 1 I I
| L —— +ipatng ..\.4..— Seniing —Il'psaull.-&-uurf\. Bt , \ | I I I
I T I I I
I I I I I
1 1 Qu-_i mnlsk-a e 1 1 1 1
: E0c -.Jl.u o Ibw : : :
2002 2003 2004 2008 2000 2010 2011 012 2013
Legend Area I < e« =0 How To Read This Map
Araa size: Awarded Amount to Date — 54777 This femparal bar graph visualization represents each record as a horizontal
Mirimum = 0 118,250 bar with a specific start and end date and a text label on its left side. The area
!\r":é'm‘;g] o 402,220 E 0 of each bar encodes a numerical attribute value, e.g., total amount of funding.
Color NGF Organization 098 veariy Blars may be colored to present categorical attribute values of records.

See end of PDF for color legend. CNS (ensz.iu.e

Temporal Visualization SeV?n grants by
Generated from NSF csv file: Indiana.nsf — 2nd the Ind'ana
July 18, 2012 | 8:56 AM EDT Unlvers'ty Of

ﬂ Pennsylvania

Takes tabular data and generates PostScript for a temporal bar graph. ResearCh
Institute” should

be excluded.
Rerun analysis.
]

subtite | Generated from NSF csv file: Indiana.nsf - 2nd

Label I‘ﬁﬂe

StartDate [StartDate

EndDate  [Expiration Date

Size By IAwarded Amount to Date

Date Format [Day-Month-Year Date Format (Europe, e.g. 15/10/2010)

Category IState

le Output?

I~ sSimpiified Layout?

I [E— |

|

|

|

1

| LI

|

2002 2004 2005 2006 2007 2008 2009 2010 201 2012 2m32 Wea

Legend Area N < - How To Read This Map
Ares size: Awarded Amount to Date 20,750 This temporal bar graph visualization represents each record as a horizontal
Minimum — 210,253 bar with a specific start and end date and a text label on its lefi side. The area
_'\["::"E‘;g: Tem:m-aao - o of each bar encodes a numerical attibuie value, e.g.. total amount of funding.

Pty —. Bars may be colored fo present categorical attribute values of records.

See end of PDF for color legend. CNS 3.il.ea



Area size equals numerical
value, e.g., award amount.

Start date End date

I
|
]
1
1
1
1
1
i
Text, e.g,, title |
:
1
1
[l
b
¥
I

2002 2004 2006 2007 2008 1 1 2012 2013

Development and appication of Quantum wavepacket ab infio molecular dynamics for study of vibrational properties in hydrogen bonded systems

Technician Support for Stable Isotopic Research Facity (SIRF) at Indiana University

on ‘Making

NSF Warkshop on Knowledge Management and Visuaization Tools in Support of Discovery

TLS: Towards a Macroscope for Sciénce Policy Decisi

Graduate Research Fellowship Program

Temporal bar graph of NSF projects

Area size equals numerical

value, e.g., award amount.
Text, e.g., title

Start date End date

Collaborative Research: Tissue Cuf

Short-Term Joint Mainte

PP
Psy d the Stigma of Schizophrenia

Teaching Mathematical Knowledge for Teaching (K-8):  Adapting L Institutions and Settings
onal Combustion Meeting
for the Science of Socio-Technical §

act Digital Library Pathway (QSSDL) _

h: I/UCRC sembly Research
/ild Female Gel

Second Young Luvestigators Summer Reseasch Institute of the Consos

Quantitative Social

More NSF data workflows can be found in wiki tutotial:

5.1.3 Funding Profiles of Three Researchers at Indiana University (NSE Data)
5.2.1 Funding Profiles of Three Universities (NSEF Data)

5.2.3 Biomedical Funding Profile of NSF (NSF Data)

44
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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)

@) c NS cyerinfrastructureror ———T'emporal Analysis: Burst Detection

Network Science Center

°  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

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.

®CNS aeinrsncuerr  Temporal Analysis: Burst Detection

Network Science Center

File Data Preparation Preprocessing Analysis Modeling Visualization R Help

= O | Data Manager =a

« ||| o B 151 Data: C:Users\Mlichael\Desktop\S(|
[ 2683 Unique ISI Records

B console

Load 1740611-ARL-
LOC./sf

ve been processed to remove duplicate unique 151 IDs leaving 2683

Load thls flle from the Local\Templisiduplicateremoverlog5664843454329578764 bt
esktop\SCI2 1.1b\sampledats\ARL\140611-ARL-LOC.isi

ARL sample data folder |l 5

= B |/ Workflow Manager =0

] Scheduler

E— e —— _
Remove From List | [/ Remove completed automatically | Remove all completed = Workflow1
& Load..

=]

| Algorithm Name Date Time % Complete



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

@) C NS Cyberinfrastructure for Temporal Analysis: Burst Detection

Network Science Center

& si2Toal |

File Data Preparation Analysis  Modeling Visuslization R Help

| B Console General C = 5| i} Data Manager =8
T Y F ~ ||| 4 [ 151 Data: C\Users\Michael\DesktophS
Geospatial 4 [ 2683 Unique IS] Records
Topical v Reconciled Journal Names
Networks v Lowercase, Tokenize, Stem, and Stopword Text ‘
| & Lowercase, Tokenize, Stem, and Stopword Text 3 ]
3 essed to remove duplicate uniquel
Select Preprocessing > Reserch il @ -
7-0,0/(:5/ > LOWefcase, isiduplicateremoverlogs664ga315t] e
; 11 b\sampledata\ ARLYL40611-ARL-| [ Special
Tokenize, Stem, and el @
Subject Category @)
Stopword Text =
[F] Supplement @

) sted automatically | Remove all co ] Tite 5‘

Then select Title from Eltniueid ®

the input parameters Date Time et ©

[T Volume @
File Name @ B
[7] Cite Me As @ -

Temporal Analysis: Burst Detection

File Data Preparation Preprocessing Modeling
Tempora! » Burst Detection =0

Visualization R Help

Data Manager =08

Geospatial » . || 4 F71 151 Data: Ci\Users\dapolley\Deskt:

E:;:::‘«‘:\: :)ate: false L:N‘"'k : # ° Burst Detection ey ]

prailt et ol o th e Perform Burst Detection on time-series textual data.

Publication Type: false _
Highlight the table ‘with S Y ©]
normalized Title’ Pereiyscaing B 20 0

Bursting States 1 @
Select Analysis > DateColumn [Publication Year -] [@)
Temporal > Burst DateFormat | yyyy (@]
Detecl'IOH Burst Length Unit [Years 'J @
tomatically [Remove all completed
Burst Length 1 9
Then set the D

parameters to What is e meew e [ U™ T
shown to the right TedSeparator |

Document Column [No document column.

[¥1gnore Input With Empty Text

OK Cancel




@) c NS Cyberinfrastructure for Temporal Analysis: Burst Detection

Network Science Center

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.

(0] CNS pernrsrcirerr—Temporal Analysis: Burst Detection

Network Science Center

e .. -~

File DataPreparation Preprocessing Analysis Modeling Visualization R Help
B Console = O || i3} Data Manager =g
canic starte 1955 ende: 1980 =~ ||| a [] 151 Data: Ci\Users\Michael Desktop\§
inform starts: 1985 ends: 1991 4 [ 2683 Unique ISI Records

global starts: 2000 ends: 4 [T with normalized Title

public starts: 1973 ends: 1976 [ Burst detectinn analusis (F
famili starts; 1994 ends: 2000 - F—

english starts: 1994 ends: 1994

guid starts: 199¢ ends: 1997 View
1978 starts: 1979 ends: 1980 View With...
8 ¢ o : F Rename
1 |word  level  Weight Length Start  End —_—
2 |religion 1 9.504403 7 1999 2005
3 1 5562619 12 1988 1997 =
4 |librari 1 8573344 45 1902 1946 ‘ = ’
5 |m 1 5917634 17 1981 1997 =8 © Workflow Manager =7
& |spanish 1 6498343 a4 19 1997 — i )
7 |disk 1 5.661457 5 1983 19g7 automatically | Remove all completed nght_cllck on Burst
8 |polici 1 7.424719 5 1986 1990 . .
3 |paper 1 4.764948 12 1978 1989 detection ana|y5IS
10 digit 1 4856473 18 1995 2012 o H i i .
Wbibliogay 1 Saves2 15 a6 se0 Time compit= | (Publication Year, Title):
12 |encyclope 1 5539055 6 1999 2004 A A
13 | ethnomus 1 7.559989 5 1981 1985 maximum burst level 1 in
14|america 1 13.95819 15 2000 1 the data manager and
15 leultur 1. 5.733254 14 1998 2011 . . .
] view the file in the
‘ m v
spreadsheet program of

your choice



e Temporal Analysis: Burst Detection

cience

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.

A 8 c D E £ A B c D E F
1 Word level  Weight Length Start End 1 Word Level  Weight Length Stat  End
2 free 1 3.232962 3 2002 2004 2 free 1 3.232962 3 2002 2004
3 critic 1 431613 6 1993 1998 3 critic 1 431613 6 1993 1998
4 complex 1 3538345 6 2001 4 complex 1 3.538345 6 2001 2006
5 transform 1 4.492169 6 1990 1995 5 transform 1 4492169 6 1990 1995
6 |sandpil 1 4.650639 3 1998 2000 # 6 |sandpil 1 4.650639 3 1998 2000
7 approach 1 3.381684 4 1994 1997 7 \approach 1 3.381684 4 1994 1997
8 self 1 3.764748 6 1993 1998 8 self 1 3.764748 6 1993 1998
9 fractal 1 3.767573 8 1990 1997 9 [fractal 1 3.767573 8 1990 1997
10 | network 1 12.33559 5 2002 10 | network 1 12.33559 5 2002 2006
11 renorm 1 3.560887 s 1994 1998 11 renorm 1 3.560887 5 1994 1998
12 fix 1 3.840594 6 1990 1995 12 fix 1 3.840594 6 1990 1995
13 | absorb 1 3.049794 3 1998 2000 13 absorb 1 3.049794 3 1998 2000

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

sstructurefor Temporal Analysis: Burst Detection

enter

File DataPreparation Preprocessing  Analysis  Modeling R Help

& Conscle General » | = B /[3 Data Manaaer =0
| = Temporal 3 — -
|| |english starts: 1994 ends: 1994 B B L Michael\Desktop\§
auid starts: 1994 ends: 1997 Geospatial 4 4 ] 2683 Unique IS] Records
Select I//SUa//Zat/on > Topical 3 with nermalized Title

[ Burst detection analysis (F

Networks
F7] SV files C:A\Users\Michael\AppData)|

Temporal > Temporal |
Bar Graph and set 1o et . =
the parameter values Takes tabular data and generates PostScript for a temporal bar
to those shown to ~ puwdspay/isHeLLD e

) SC211b\sampledata\l| guptie  Generated from CSV file: Ci\Users\Michael AppData\Loca Temp\temp\Preprocessed-maximunn bur
the right

1 Scheduler Stort Date | Start

Remove From List | [7] Remove completed automatically f| ™ °*' [Ena
-m SizeBy  |Weight

Date Format [Month-Day-Vear Date Formet (U.S, e.g. 10/15/2010)

Label [word

,

! Algorithm Name Date Category [ No Category Coloring

Scale Qutput?

[ Simplified Layout? oy

] (T »




@ CNS Cyperinfrasircture for Temporal Analysis: Burst Detection

Network Science Center

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

R Help
= O (3% Data Manager =al
- J 4 [FF] 151 Data: C:\Users\dapolley\Desktop\Ales
— [F] 101 Unique ISI Records
5 Save = A

+ 5] with normalized Title

W Pick the Output Data Type Details
tabe
Raster Image filestext/ps -> file-ext:ps
out_data:
file-ext:ps
in_data:
filestext/p:

conversion:
lossless

u Select ] [ Cancel | [Deta

Burst detection analysis (Publ
[ CsV file: C:\Users\dapolley\AppData\Loc
Ji visualized with Temporal Bar Graph

[ bar sizes

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

here.

Temporal Visualization

(Generated from CSV file: C:\Users\Michael\AppData'Local\Tempitemp\Preprocessed-maximum burst level 1151080990597 3920427-8253546097942883737 csv)

June 18, 2014 | 3:25 AM EDT

1902 1910 1918 1926 1934 1942 1950 1958 1966 1874 1982 1990 1998 2006 2014 2022

Legend Area N --

Area size: Weight ——
Minimum = 5 2
Maximum = 14 0

Text label: Word —
10.42 Year(s)

How To Read This Map

This femporal bar graph visualization represents each record as a harizontal

bar with a specific start and end date and a text label on its left side. The area
of each bar encodes a numerical attribute value, e.g.. total amount of funding,
Bars may be colored to present categorical attribute values of records.
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http://ps2pdf.com/convert.htm

@ ' N 5 Cyberinfrastructure for
\ Network Science Center

Questions?

m ' NS Cyberinfrastructure for
\ Network Science Center

Tutorial Overview

VvV VYV

\4

Topical Analysis: Visualize research profiles

56
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Topical Analysis:

Cyberinfrastructure for
Network Science Center

Research Profiles

Topical Visualization

Generated from 381 Uniqus 151 Records of 4 NetSci Ressarchars
14 out of 108 publications wars mapped to 84 subdisciplines and 12 disciplines
June 05, 2012 | 05:38 PM EDT

}/ N Chemisiry
wisth £ prysics \ 0@
[ © :p 09 oo o

ol a
5 S o o
H S ey
] ke 09
Zj- B @‘80@
k| G —'e:n;lg‘:us{sse :
° Medical Specialties
Earh Sci Data: WoS and Scopus paper level data for
2001-2010, about 25,000 separate journals,
2008 The Regents of the University of California and SciTech Strategi proceedi nng and Series'
Map updated by SciTech Strategies, OST, and CNS in 2011 Slmi |arity Metric: Combination Of
bibliographic coupling and keyword vectors.
Number of Disciplines: 554 journal clusters
o ot TN R o mp e [ATENEY, 20TEGatEd into 13 main disciplines.
Unclassified = 85 {77\ e are aggregated to 13 main asipit < 3gner, Katyy Richard-Klavans, et al. (2012) Design
Minimum =0 | ) | color and is labeled. Overiaid are i fing a ¢ . 5 . o
T:.Z‘TBZ;:":E W’ ;;j;::du::dci o Gmﬁ::‘j:‘a;:r“ and. l,‘/ll/zlft’ of a C ,/(,z.r.r///c‘(,z//w/ 3 ystem: The UCSD
See end of POF for color egend. 2 o Map of Science. PLoS ONE 7(7): e39464.
doi:10.1371/ journal.pone.0039464
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Research Profiles—Publication Data

‘ N 5 Cyberinfrastructure for
Network Science Center

Load an ISI (*.isi), Bibtex (*.bib), Endnote Export Format (*.enw), Scopus csv
(*.scopus) file such as / 52/ sampledata/ scientometrics/ isi/ FourNetS ciResearchers.isi
=lof x|

File DataPreparation Preprocessing Analysis Modeling | visualization R Help

| El Canso\e} EsisE anagarl =g |
Temporal

»
»
yberinfrastructure for Network Scence Center 3 el Date: O sers mrm——
(http:/ jcns.iu.edu) at Indiana University. Many algorithm Geospatial » B2 \Users\katy\Desktop]
3

lugins were derived from the Netwark Workbench Tool Sdience Map via Journals
(http:/ /nwb.cns.iu.edu). Networks b Science Map via 554 Fields

|

Run ‘Visualization > Topical > Science Map via Journals’
x|

Locate the journals from a table on the UCSD Map of Science

lease dte as follows:
ci2 Team. {2009). Science of Science (Sci2) Tool. Indiana
niversity and ScTech Strategies, http://sci2.cns.iu.edu.

using parameters given to the right.

Subtitle | Generated from 361 Unique ISI Records

Postscript file will appear in Data Manager.

Journal Column |EGERGTEYGIN]

Save and open with a Postscript Viewer.

Scaling Factor | 1.0
I™ simplified Layout?

™ Show Export Window?

flelele oo

Cancel
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Topical Visualization
Generated from 381 Unigue 15| Records

90 out of 112 publications weare mapped to 122 subdisciplines and 13 disciplines.

June 24, 2012 | 04:04 PM EDT
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Magp continued on

Legend

Circle area: Fractional Journal Count
Unclassified = 22

Minirmum =0

Maximum = 88

Color: Discipline

See end of PDF for color legend.
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The Regents of the University of Cal
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Medical Specialties

liformia and SciTech Strategies.

Map updated by SciTech Strategies, OST, and CNS in 2011.

How To Read This Map

The UGSD map of science depicts a network of 554 subdiscipline nodes that
are aggregated to 13 main disciplines of sdence. Each discipline has a distinet
color and is labeled. Overlaid are circles, each representing all records per
unique subdiscipline. Circle area is proportional to the number of fractionally
assigned records. Minimum and maimum data values are given in the legend.
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File

Topical Visualization
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Legend Area

Gircle area: Frastional record count
Unclassified = 176

Winimum =0

Waximum = 598

Caler: Discipline

See end of PDF for color legend,

408 out of 585 records were mapped o 238 subdisciplines and 13 disciplines.
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2008 The Regents of ihe Univesity of Califomia and SeiTech Siustegies.
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e One problem you may encounter
in your data are journals lacking

554 codes. Reasons: relevance,

age of a journal, and name

changes.

2
o sl ;

Medical Specialtiss

nd CNS in 2011

How To Read This Map

The UGSD map of svience depicts a network of 554 subdiscipline n 12
are aggregated to 13 main diseiplines of zcinse. Each disciplin |
calor and is labeled. Overlaid are circles, each representing all reci |3
unique subdiscipline. Bircle area iz prapadional ta the number of
assigned records. Minimum and maximum data values are given in 14

15

Lol
A B
I)ournal name IFrequenq
terrorism 6
computer performance 1
4 scholarly publishing 2
5 |jewish social studies 1
quarterly journal of the library of con 74
document & image automation 1
8 |piano quarterly 1
9 journal of the society of motion pictu 3
10 canadian slavonic papers-revue canai 1
11 government publications review 12
tappi 3
columbia journal of world business 1
review of public data use 1
poet lore 3
16 'southeastern europe 2
0
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Topical Visualization

Generated from 381 Unigue 15| Records
80 out of 112 publications were mapped to 182 subdisciplines and 13 disciplines.
June 24, 2012 | 04:04 PM EDT

m Biology

1 BMC EVOLUTIONARY BIOLOGY
1 NATURWISSENSCHAFTEN

Biotechnology

1 BMC BIOINFORMATICS

2 FEBS JOURNAL

1 GENCME RESEARCH

1 INTERNATIOMAL MICROBIOLOGY
1 NATURE BIOTECHNOLOGY

3 NATURE GEMETICS

1 NATURE REVIEWS GENETICS

1 NUCLEIC ACIDS RESEARCH

2 PROTEOMICS

Brain Research
5 JOURNAL OF MATHEMATICAL PSYCHOLOGY

Chemical, Mechanical, & Civil Engineering

1 JOURNAL OF CERAMIC PROCESSING RESEARCH

2 MATERIALS SCIENCE AND ENGINEERING A-STRUCTURAL MATERIA...
1 PHYSICS WORLD

1 SCIENTIFIC AMERICAN

o Chemistry
1 COMPUTER PHYSICS COMMUNICATIONS
2 JOURMAL OF CHEMICAL INFORMATION AND COMPUTER SCIENCES
1 JOURMAL OF THE INDIAN INSTITUTE OF SCIENCE
1 PURE AND APPLIED CHEMISTRY

M Earth Sciences
1 CURRENT SCIENCE

Electrical Engineering & Computer Science

1 ASIST 2003: PROCEEDINGS OF THE B8TH ASIST ANNUAL MEETING....
1 CANADIAN JOURNAL OF INFORMATION AND LIBRARY SCIENCE-REV...
5§ [EEE TRANSACTIONS ON PROFESSIONAL COMMUNICATION

1 INFORMATION TECHNOLOGY AND LIBRARIES

5§ JOURMNAL OF INFORMATION SCIENCE

3 JOURNAL OF THE AMERICAN SOCIETY FOR INFORMATION SCIENCE
5§ JOURNAL OF THE AMERICAN SOCIETY FOR INFORMATION SCIENC...
2 LIBRARY QUARTERLY

1LIBRI

1 PROCEEDINGS OF THE AMERICAN SOCIETY FOR INFORMATION SC...

W Health Professionals
1 ANNALS OF BIOMEDICAL ENGINEERING
1 BULLETIN OF THE MEDICAL LIBRARY ASSOCIATION
1 CROATIAN MEDICAL JOURNAL
2 JOURNAL OF APPLIED PHYSIOLOGY
1 JOURMNAL OF PUBLIC HEALTH DENTISTRY
1 METHODS OF INFORMATION IN MEDICINE
1 PLASTIC AND RECONSTRUCTIVE SURGERY
1 TEXAS MEDICINE
1 UNFALLCHIRURS
1 WIENER KLINISCHE WOCHENSCHRIFT

Humanities
1 BULLETIN OF THE ATOMIC SCIENTISTS
m Infectious Diseases

1 FEMS MICROBIOLOGY LETTERS
1 JOURNAL OF BACTERIOLOGY

m Math & Physics
1 ADVANCES IN APPLIED PROBABILITY

CNS (cns.u.edu)

Topical Visualization

Generated from 381 Unigue 15| Records
20 out of 112 publications were mapped to 182 subdisciplines and 13 disciplines.
June 24, 2012 | 04:04 PM EDT

W Math & Physics
10 AFFLIED PHYSICS LETTERS
1 BRAZILIAN JOURNAL OF PHYSICS
3 CHAOQS SOLITONS & FRACTALS
1 COMPLEXITY
1 COMPUTATIONAL MATERIALS SCIENCE
11 EUROFEAN PHYSICAL JOURNAL B
12 EUROPHYSICS LETTERS
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1 JOURMAL OF STATISTICAL MECHAMICS-THEORY AND EXPERIMENT
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1 JOURMNAL OF THE KOREAN PHYSICAL SOCIETY

1 MATERIALS SCIENCE AND ENGINEERING B-SOLID STATE MATERIAL ..

3 NATURE PHYSICS

3 NUCLEAR INSTRUMENTS & METHODS IN PHYSICS RESEARCH SEC...
12 PHYSICA A

5 PHYSICAL REVIEW A

2 PHYSICAL REVIEW B

45 PHYSICAL REVIEW LETTERS

2 REVIEWS OF MODERN PHYSICS

m Medical Specialties
1 ANMALS OF INTERMNAL MEDICINE
1 REVISTA DE INVESTIGACION CLINICA

Social Sciences

1 ADMINISTRATIVE SCIENCE QUARTERLY

1 AMERICAN BEHAVIORAL SCIENTIST

1 AMERICAN SOCIOLOGICAL REVIEW
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1 ARBOR-CIENCIA PENSAMIENTO Y CULTURA

3 BRITISH JOURNAL OF MATHEMATICAL & STATISTICAL PSYCHOLOGY
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Social Sciences

2 JOURNAL OF MATHEMATICAL SOCIOLOGY

3 JOURNAL OF THE AMERICAN STATISTICAL ASSOCIATION
2 PSYCHOLOGICAL BULLETIN

5 PSYCHOMETRIKA

1 RECHERCHE

5 SCIENTOMETRICS

1 S0CIAL FORCES

6 SOCIAL NETWORKS

3 SOCIOLOGICAL METHODS & RESEARCH

Multiple Categories

1 BRITISH MEDICAL JOURMAL

2 JAMA-JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION

1 JOURNAL OF THEORETICAL BIOLOGY

18 NATURE

44 PHYSICAL REVIEW E

5 PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE _
& SCIENCE

Unclassified

1 ALGORITHMS AND MODELS FOR THE WEB-GRAPHS, PROCEEDINGS
2 AMERICAN DOCUMENTATION

2 ASIST 2002: PROCEEDINGS OF THE B5TH ASIST ANNUAL MEETING, ...
1 BIOLOGIYA MORYA-MARINE BIOLOGY

1 BULLETIN OF THE AMERICAN SOCIETY FOR INFORMATION SCIENCE
1 CHEMIKER-ZEITUNG

3 CHEMTECH

1 COMBINATORIAL AND ALGORITHMIC ASPECTS OF NETWORKING

7 CURRENT COMMENTS

3 CURRENT CONTENTSILIFE SCIENCES

1 FEDERATION PROCEEDINGS

5 FRACTALS—AN INTERDISCIPLINARY JOURNAL ON THE COMPLEX GE...
1 FRONTIERS OF LIBRARIANSHIP-SYRACUSE UNIVERSITY
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@9 C NS Cyberinfrastructure for Research Profiles—Existing Classifications

Network Science Center

In addition to using journal names to
- Map career trajectories

- Identify evolving expertise ateas

- Compare expertise profiles

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

B C
KNOWLEDGE AREA
101 Appraisal of Soil Resources
102 Soil, Plant, Water, Nutrient Relationships
103 Management of Saline and Sodic Soils and Salinity
104 Protect Soil from Harmful Effects of Natural Elements
111 Conservation and Efficient Use of Water
112 Watershed Protection and Management
121 Management of Range Resources
122 Management and Control of Forest and Range Fires
123 Management and Sustainability of Forest Resources
124 Urban Forestry
125 Agroforestry

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.

HowToRase T sp

S S
Eatinass ané Minsgament.

Elsevier’s SciVal Map

Science-Metrix.com

D E F G

W science Map via 554 Fields (Circle x|

Locate UCSD area tagged records on the UCSD Map of Scence

Subltitle | ... \Preprocessed-USDA-Funds-FY2008. csv

UCSD Area [ UCSD Map Field Name

Label IKNOWLEDGE AREA

Value INO. Projects

Scaling Factor | 1.0
™ simplified Layout?

™ Show Export Window?

Camputar Scances

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

Scien

NO. Projects USDA Staff Years STATE APPR TOTALFUNDS UCSD Map Field Name

315
227
158
120
245
245
520
520
231
231
231

~ (https://app.nihfnaps.org) ,
6
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@ ' NS Cyberinfrastructure for
Network Science Center

Tutorial Overview

Y V V VY

v

v

Network Analysis: Visualizing the Florentine Network

CDCNS s Introduction to Network Analysis

Network Science Center

What is a Network?

Snehasis Mubhopadhyay

Mathe( Palakal
wp

* Graph — network visualized

* Nodes (vertices) sovepsa

* Edges (links)

Johi Doe

Steph€n) Uzzo

Weixig Bluang

Donal@ Bilbert Kevir{Bbyack

Noshir. Gantractor

2 e -
. ——wert-taggloBaravasi

Stantey, @a}serma"

Santiao Schnell
AlessandfoVespignani =
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@ ' NS Cyberinfrastructure for
Network Science Center

Undirected Networks

Nodes:

Q Edges:

Node Degree:

Number of edges

connected to nodes

Isolates:

Nodes that are not connected

to the rest of the network

Edge Weight:

Demonstrates relative importance
of relationships

m ‘ NS Cyberinfrastructure for
Network Science Center

Graph Metrics -

Directed Networks

O

Introduction to Network Analysis

Directional relationship is

represented by arrows

Number of incoming edges

Number of outgoing

edges

Snehasis Mubhopadhyay

Mathel Palakal

Nodes

* Betweenness Centrality —
number of shortest paths a node

sits between S
* Degree
« Isolates ’
Johfi Doe
Steph€n Uzzo

Donal@ Gilbert

K.e(

Alessana@‘—%smgnam

Introduction to Network Analysis

Weixig Bluang

Kevir Byack

—AwertiaggioBarabasi

Santia§o $chnel

Noshir. Gantractor

s m:y@v:a)serman
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EDCNS oo Introduction to Network Analysis

Network Science Center

Graph Metrics - Edges o

« 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 ° v
o o . .
®
®
L o
®
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ACNSﬁ%?j’;?{f;if;ﬁi;“{i,f&i 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
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mCNS&‘i‘iiﬁ;:i’;ifg:ii“ésn’&: 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" 44 9 12

5 "Castellani" 20 18 22

6 "Ginori" 329 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” 310

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
91"T""F"

62"T""F"

Z2"T""F"

92"T""F"

53" "T"

an ) : 2 g .
ACNStubms"mm Visualizing the Florentine Dataset

Network Science Center

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

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

A7 Select Files

= —
@Qﬂ » sci2 » sampledata » socialscience
o2 =mpk: ke S

Organize »  New folder
¢ Favorites iS|| hiame
P Deskiop =] florentine.nwh
& Downloads || friendster.graphml.xml
£ Recent Places ] friendsterxgmmixml
] terror.graphmbsml
9 Libraries [ terrorxgmmlam
U Documents |-
& Music 1
&) Pictures
B videos

1% Computer
&, Local Disk (C)
&9 dapolley (¥:)
S projects (Z:)

-« .

File name: florentine.nwb M

Type
NWB File

XML Document
XML Document
XML Document

AML Document

1KB
21 KB
14 KB
16 KB
12KB
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K\CNSggy;:;:;':::g::;“‘;:;;zr, Visualizing the Florentine Dataset

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

fora e
File Data Preparation Preprocessing Analysis Modeling Visualization R Help

& Console = 0|4t Data Manager =a

\Welcome to the Science of Science Tool (Sci2). - 5. NWB file: CAL D b
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 No,
SBE-0738111 a 1715202, and the James 5. McDonnell Foundation. See the Science of Science homepage
(http://sci2.wili.cns.iu.edu) for documentation and screenshots. Please visit https://sci2.cns.iu.edu/user/ask.php if
you need help with your analyses, have questions aboLtt datasets, orwould like to suggest enhancements and new.
Features.

Primary investigators are Katy Bomer, Indiana University and Kevin W. Boyack, SciT ech Strategies Inc. The Sci2 tool
was developed by Chin Hua Kong, Joseph Biberstine, Thomas G. Smith, David M. Coe, Micah W. Linnemeier, Patrick
A-Phillips, Chintan Tank, and Russell . Duhon. It uses the Cyberinfrastructure Shell (http//cishell.org) developed at
the Cyberinfrastructure for Network Science Center (http://cns.iu.edu) ot Indiana University. Many aigorithm plugins
were derived from the Network Workbench Tool (http://nwb.cns.iu.edu).

Please cite as follows:
5ci2 Tean. 2009). Science of Science (Sci2) Tool. Indiana University and SciTech Strategies, httpi/sciZ.cns.iu.edu.

B scheduler =8

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

! Algorithm Name Date Time % Complete
¥ Load 1200672012 102057 AV —

73

et 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.

141 Data Manager

' W fle: C\Usersdspoley Deshtoplscl\samledsts\socibcience florentme b

Rarmioe complted suterticaty | Remove i completed

21grehm Norme Date Time % Complete
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Cuberinfrastructure for
Network Science Center

Visualizing the Florentine Dataset

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

5 NW8 fie: C\Users\dapolley

Be EOt layot SOt Vew Heb
Medici-Acciaiuoli s
Fed Vahe

C
©
&
3
Object | Property: Operator Value:
Coour | show || moe || sse || showisbel || Hdeisbel || Crangelabel
Format Node Labels | | Format Edge Labels
Nodeshepe | | Center || Crange Hstory
Reszelnex || Colrze

Interpreter | Graph Modifier

Cyberinfrastructure for
Network Science Center

Visualizing the Florentine Dataset

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.

52 NWB file: CUsers\day n - =)

He Edt Layout Sopt Vew Hep

o A
[ F »
P ° e
@ o
e ° °
. L]
& L]
B »
priorates. o =
strokecolor black Q
styie 2
totaites 1
visble e 5@
wealth 3 ij
idtn 0.0
x 65.12463556851313 °
4 ez || 380
Object: | [ ] property: ~| Operator: [~ ] value:
[ coour |[ show |[ rde ][ see showlabel || hideLabel || ChangeLabel

Format Node Labels | [ _ Format Edge Labels
[ Nodeshape || center |[ changeristory |

| Reszenear || colorize |

Zoom Level: |0.97904

Interpreter , Graph Modifier |
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F\CNS" Visualizing the Florentine Dataset

Network Science Center

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.

[ wa fie: s

He ot Lot Somt bew hHep

& Pazzi s

§:‘, s ) .

H ] °
S

® ®
® g
fack Q . ¢
Nl o
&
e
oot ~ Propery: Opersor: Vo
oo | _spom | [ rssc || see || mowiawd || roctaba || cwngerobel
FometNode Labels | _ Formet Edge Labels

NodeShwpe || Center || Changestory

= =

ZoomLevel: | 1.5242

Nodes v [weath . From; [5 To: (2 DoResize Lnear

Interpreter | Graph Modfer

wenrencwetr— \/isualizing the Florentine Dataset

Next we will colorize the nodes based on priorates to add an additional
dimension to this visualization.

£ NWB file: CAUsers\dapo

Fle Edt Layout Saipt Vew Help

= i
S Field Value |
[ — ; o .
< rsess T
2 obr 176,180,178, 555 @ °
£ (di
§ ldrected false
£ e
e o« & | °
lobeize 2
labelvisible false S @
aaaaa ce T 'ik; (o)
inode1 s [ 2
e 5 o4 "
orignalabel .
|visible true
meight 10 ®
width 4.0 Nl o
L]
Object: | v/ Property: ~ | Operator: - | Value:

Coour_|[ show |[ tide || sze |[ Showiebel || Hidelobel || Changelebel |
| Format Node Labels Format Edge Labels |

Node Shape | [ Center | [ Change History

Zoom Level: [1.52421 ]

Nodes | [priorates | From: [ To: [l | Docolorize |

Interpreter , Graph Modfer

78

39



an A . .
K\CNSggy;:;:;':::g::;“‘;:;;zr, Visualizing the Florentine Dataset

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.

(85 s fie:

[ i e

Tnbsrreter Gragh Mocdfer

79

Visualizing the Florentine Dataset

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.
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/\CNSF, Visualizing the Florentine Dataset

Network Science Center

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

81
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NCNSE,%,?i’;?f;if;ﬁi“{i,fﬁ; Visualizing the Florentine Dataset

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.

Be B lwos smt yew teb
Salviati-Pazzi
H Pkt vob

£ 2
3 # o)
f ss

[
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@ ' NS Cyberinfrastructure for
Network Science Center

@®...

m ‘ NS Cyberinfrastructure for
Network Science Center

Visualizing the Florentine Dataset

Questions?

Lambarteschi
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@ ' NS Cyberinfrastructure for
Network Science Center

Tutorial Overview

YV VYV

v

» Network Analysis: Word Co-occurrence Networks

85

an \
('-\CNSE,g';;’;c;’;ifg:ﬁg“g;fg: Word Co-Occurrence Network

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.
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wenrsmncweir—— \\ord Co-Occurrence 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 |isf

e e U = =l

file DataPreparation Preprocessing Analysis Modeling Wisuslizsion R Help

@ Console
Wekcome to the Science of Science Toal (52 ~ |+ 7 15 Data: CUsers\dapoleyiDesktop\scidisar
The development ef this teol i supported in part by the Cyberinfrastucture for Metwark Science center and the School of Library and Information ] 361 Unique IS Records

5 an ey e Haton Scince Foundaton unds Grat o SGE TS nd 1571533, nd the s 5. McDonnel Foundaior =

i Data Manager =8

ience homepage (http:/sciZ.wiki.cns.iu.edu) for documentation and screenshots. Pleas
https:f/sei2.cns.uedufuser/askphp f y your anstyse, have questions ahoul datasets, o would ik to suggest enhancerments and
new features

Primary imvestigators are Katy Bomer, Indiana Uni
Joseph Bibertine. Thar ith, David

Boyack, SciTech Strategies Inc. The 5¢iZ tool was developed by Chin Hua Fong
 Patrick . Phillgs, Chintan Tan, and Russell 1. Duhen. I uses the
i st o

Whany algorithm plugins weJ [ e =]
Please cite as fellows: The fle - i =
Sci2 Team. (2009), Science P\:neirlrnlhrhrmn,w would ike to try.

ca e slected tasser

0 Nt

Found old-iye TSUWieb Of || 15 scholery format
nd old-stye IS/ Vi OF
Found old-style 5 Vieb OF [}

O Schedules Saiect | | Cancel | | Detais 2>
Remeve From List| IR _

! Algorithm Meme Date Time % Complete

¥ Load 0626013 DIMOILPM  —

(@D
\CNSLEEST”"L mewretr —— \Aford Co-Occurrence Network

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

L

5ci2 Tool

File Data Preparation isualization R Help
& Console General > = O | ifif Data Manager =8
m——— ) o e e . —
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Create the word co-occurrence network Data Preparation > Extract

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.

% Sci2 Tool A b=
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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
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Once edges have been removed, the network "top 1000 edges by weight"
can be visualized by running Visualization > Networks > GUESS.

27 Top 1000 edges by wesght - GUESS
Gle Edt Lsyout Soipt Yew feb
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Interpreter | Graph Modfer
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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:

>>> for nin g.nodes:
n.x = n.xpos*40
n.y = n.ypos*40

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

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

Interpreter ‘ Graph Modifier |
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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.
% Top 1000 edges by weight - GUESS IR - [F=E=

fe Edt layout Sowt Yew Hep

Interpreter | Graph Modfer
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