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Please
- download the Sci2 Tool from and
- complete the Pre-Tutorial Questionnaire

14t ISSI Conference ’
Vienna, Austria A =
enna, A O SO Sun

Monday July 15, 2013 * Yan-noon

Software, Datasets, Plugins, and Documentation
also distributed on Memory Stick

» 'These slides
http://ivlslis.indiana.edu/km /pres/2013-borner-sci2tutorial-issi.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)

Download

sci’ v1.0 alpha

http://sci2.cns.iu.edu e o
» Additional Datasets (
http://sci2.wiki.cns.iu.edu/2.5+Sample+Datasets Ig'_’;‘ﬁ‘;iixp'v““a&”ﬂ DOWNLOAD
» Additional Plugins Intel Mac OSX

22l G3/G4/G5 Mac 0SX

. 1 ki 1 f 1t1 1 Sug 64-bit Linux
http://sci2.wiki.cns.iu.edu/3.2+ Additional+Plugins e

» Make sure you have Java 1.6 (32-bit suffices) or higher installed or download
from http: WL 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.




Tutorial Overview

9a Welcome and Overview of Tutorial and Attendees

9:15a Sci2 Tool Hands-on

» Download and run the Sci2 Tool

» Temporal Analysis: Horizontal line graph of NSF projects
» Geospatial Analysis: US and world maps

» Geospatial Analysis: Geomap with network ovetlays

10-10:15a Networking Break

» Topical Analysis: Visualize research profiles
» Network Analysis: Co-occutrence networks and bimodal networks
» Network Analysis: Evolving collaboration networks

11:30p Outlook and Q&A

noon Adjourn
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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 expotts to
perform novel research.

A\

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

» Supportts micro-level documentation and replication of studies.

» Is open source—anybody can review and extend the code, or use it for
commercial purposes.
SUMMARY
R e Existing metrics have known flaws Gy Y

e Areliable, open, joined-up data
infrastructure is needed
o Data should be collected on the full

O P | N I O N range of scientists’ work
e 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.

[N




Sci2 Tool v0.5.2 Alpha (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 geographical map
» Fix typo error on the output data label

» Fix slice by year algorithm

Sci2 Tool v1.0 Alpha (June 13, 2012)

Major Release
featuring a Web services compatible CIShell v2.0 (http://cishell.or)

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/SCI2ZTUTORIAL/4.4+Sci2+Release+Notes+v1.0+alpha




Sci2 Tool v1.1 Alpha (planned for August 2013)

New Features

» 'Twitter, Facebook, and Flickr readers
» Bing Geocoder

» Flow map visualization, see below

» Comprehensive online documentation

Bug fixes

Type of Analysis vs. Level of Analysis

Micro/Individual Meso/Local Macro/Global
(2-100 records) (101-10,000 records) | (10,000 < records)

Statistical
Analysis/Profiling

Temporal Analysis
(When)

&
P

Geospatial Analysis
(Where)

Topical Analysis Lophm.
(What) N

Network Analysis
(With Whom?)




Needs-Driven Workflow Design using a modular data acquisition/analysis/
modeling/ visualization pipeline as well as modular visualization layers.

ke m s, 00
; Ly / eaend Decop \ THe Y - Taik

B nd &.-a‘-w\ Aratliac

tokgholders

Workflow Design 3 : RARE
Desig / -\ E_EE

(selecting Datasets, Algorithms and Parameters)

= !
O Reference Sy LMY
Acapcmion Preprocessng Arcigsic/Vodein P = — =

Dam Acousmon Dana Aw_ms Moo ¢ Lavour Dara Comncanos
¢ PreprocrssnG Visuazanon Lavers

Borner, Katy (2010) Atlas of Science. MIT Press.
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Sci? Tool — Supported Data Formats

Input: Output:

Network Formats Network File Formats
> GraphML (*.xml or *.graphml) > GraphML (*.xml or *.graphml)
>  XGMML (%.xml) > Pa?ek MAT (*.mat)
> Pajek NET (-.net i ;"‘\’;g'gizg'net)
> NWB (*.nwb) >  XGMML (*.xml)
Scientometric Formats » CSV (*.csv)

> ISI (*.isi)

> Bibtex (*.bib) Image Formats

» Endnote Export Format (*.enw) > JPEG (~ipg)

> Scopus csv (*.scopus) > PDF (*pdf)

> NSF csv (*.nsf) > PostScript (*.ps)

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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Sci? Tool — Supported Tools
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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/Pn=Vi

sualizeData. GUESS.
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Cytoscape
Sci? Tool — Supported Tools

Adding more layout algorithms and network visualization interactivity

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

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

Cytoscape now shows in the Visualization Menu

S2 Sci2 Tool
File DataPreparation Preprocessing Analysis Modeling RUETE Help
£ console Soneen, 12 = 0 181 Data Manager |
|Cy .é;pe was selected, Geospatial » -~ =l F 151 Data: C:\Documents and Settings\borner|
Integrator(s): TexTrend Consortium (http://www.textrend  Networks » Dpis (TexTrend, = r‘ 361 Unique ISI Records
Universitas Press) = #, Extracted Co-Authorship Network
ot i b Edracd Coithrst
Reference: Cytoscape Consortium (http.//www-cytoscapé_._—l L—' At Lt aion
| C:\DOCUME~1\bornerk|ILOCALS~11TempCIShell-Session-6888247785800266799\5taticExecutable
IiRumer-Z%G?132?!4888?03??\,ahouthm>echo of f
|cytoscape.CytoscapeI|i[INFO]: Cytoscapelnit static initialization
lcytoscepe‘Cytoscapeer[INFo]: Parent_Cir: C:\Documents and Settings\bornerkl.cytoscape
|created.

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

14




Sci? Tool — Bridged Tools

R statistical tool bridging =i ]
Fle DataPrep Preprocessing  Analysis Modeling i R Help
[ Create an R Instance T =
Send L-'J::_- toR u

Gephi visualization tool bridging

(=D

& Sci2 Tool
Fie DataPreparation Preprocessing Analysis Modeing | Visualization R Help

14 Data Manage

Generd } o
i — Temporal »
Primary investigators are Katy Borner, Indiana University and Geospaud » = ‘ “s NWE file
SdTech Strategies Inc. The Sd2 tool was developed by Chin H

berstine, Thomas G. Smith, David M. Coe, Micah W. Linneme
tan Tank, and Russell ). Duhon. Itumhcmﬁam%

http-;' ,-‘oshel.org) developed at the Cyberinfrastructure for
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Sci? Tool: Download, Install, and Run

Sci2 Tool v1.0 Alpha (June 13, 2012) T

Can be freely downloaded for all major
operating systems from

fr| K bukdng 31 cmps map

http://sci2.cns.iu.edu

Select your operating system from the
pull down menu and download.

Unpack into a /sci2 directory.

Run /sci2/sci2.exe

Sci2 Manual is at

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

Cite as e e

- . . . R —
Sci? Team. (2009). Science of Science (S¢i2) Tool. [ revasmsern oot s oo i st st e
Indiana University and SciTech Strategies, W ol narry " @ S _

hitp:/ [ sci2.cns.in.edn = = TS




Atoal for

scichce of hoicnce

. el Sci? Tool: Download, Install, and Run

Sci2 Tool v1.0 Alpha (June 13, 2012)

Sci2 Tool runs on Windows, Mac, and Linux.

Download Name | sze |
sciZ v1.0 alpha |1 s6i2N-1.0.0.201206130 117NGTinux.gtk. x86_64.zip 128,231KB
June 13th, 2012 1, sci2-N-1.0.0. 201206130 11 7NGT-macosx. carbon. x86. zip 131,160 KB

Salect Vaur Onaraling Systam 1 562-N-1.0.0.201206 130 11 7NGT-win32.win32.x86.2p 131,373k

et Atk _ g Bl Adobe-PDF-Reader.exe 1,013KB

| Windows (XP. Vista 8 7) |16 K1) (ol T test.ps 218

| 32-bit Linux

| Intel Mac 0SX

E G3/G4/G5 Mac OSX
Sug 64-bit Linw

Windows (XP.,

 sci2-N-1 e 91,374KB
j '::2 Browse with Corel Paint Shop Pro Photo X2 =
Open Command Prompt Here
U . Extract All...
nzip.
p Scan for Viruses...
f
T-Zip | Open archive
. . Open With... Extract files...
Run /sci2/sci2.exe 4 e
3 MagiclsO 3 pdalde

L8 Sci2 Tool Interface Components
See also bttp:/ [ sci2.wiki.cns.iu.edu/ 2.2+ User+Interface

R C5%. o & practice

[

' Si2 Tool ol e
Use File Data Preparation  Preprocessing  Analysis Modeling Help
[ J = O]/l Oato Manager| = O
> Menu to read data, run 'Welcome to the Science of Science Tool (Sei’). - S Directory Tree - Prefs
1 ith b % Sci wmmm:'u:’ Sche uJE’-‘J'“”"E’E‘«' Laﬁ'_;c' :;:4 e
a gorl ms. Unheersity, ;zih‘l:nn::;cwn::l‘nu:dabnn ul:z:ﬁnm ;o. SB:?III';;L'I?:»H -
B5-0715303, and the James S. McDonnell Foundation, See Science of Science
> Console to see Work log, Cyberinfrastructure portal thttp:ffscislisindiana.edu) for more information,
. Primary imvestigators are Katy Bomner, Indiana University and Kevin W, Boyack, SeiTech
references to Semlnal Works' Strategies Inc. The Sci’ tool was developed by Micah W. Linnemeier, Russell J. Duhon,
Patrick A Phillips, Chintan Tank, and Joseph B It uses the Cy h L
| ) B oot o satacad o s koo cind g Mlanoinrd €oinooe
» Data Manager to select, view, | @ s =0
save loaded, simulated, or UBsmasefiaiis] B amovs come (st comiend
derived datasets. ,
|t Algorithm Name Date Time % Compl
> Scheduler to see status Of lv Read Directory Hierarchy  08/15/2010  0T0Z217PM s
L« i ] ol

|y - ] »

algorithm execution.

All workflows are recorded into a log file (see /sci2/logs/...), and soon can be re-
run for easy replication. 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




Tutorial Overview

9a Welcome and Overview of Tutorial and Attendees

9:15a Sci2 Tool Hands-on
» Download and run the Sci2 Tool

» Temporal Analysis: Horizontal line graph of NSF projects
» Geospatial Analysis: US and world maps

» Geospatial Analysis: Geomap with network ovetlays

10-10:15a Networking Break

» Topical Analysis: Visualize research profiles

» Network Analysis: Co-occurrence networks and bimodal networks
» Network Analysis: Evolving collaboration networks

11:30p Outlook and Q&A

noon Adjourn
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Horizontal line graph of NSF projects
See 5.2.1 Funding Profiles of Three Universities (NSF Data)

Download NSF data

TN T o e—
A e ——

—>

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

Text *

Start date End date

Visualize as Horizontal Line Graph

X
Takes tabular data and generates PostScript for a horizontal ine graph.

Label [Tite ;ng
StartDate  [StartDate ;Iﬂ
EndDate  [Expraton Date -l @
SzeBy |Awarded Amount to Date Elil
Page Width |8.5 2’
Page Height | 11.0 2]
¥ Scale Qutput? ﬂ

Concel

20
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Atoal far g .
| Temporal bar graph of NSF projects
Download and load a dataset of your choice or load one of the sample data files, e.g;,
Sampledata scientometrics/ nsf/ Indiana.nsf.’
Run Visualization > Temporal > Temporal Bar Graph’ using parameters:
x|
Takes tabular data and generates PostScript for a temporal bar graph.
Subtitle | Generated from NSF csv file: Indiana.nsf
Label |itle
StartDate [StartDate P s Tool
Fle DataPraparation Fricsocessrg Anhyss Modeing. Viksaton R Help
EndDate  [Expiration Date B consse ] 'B':ii
SzeBy  [Awarded Amount toDate ey MKM"“""E et T o ‘ -

Date Format [Day-kaxlﬂr‘fear Date Format (Europe, e.g. 15/10/2010)

i
(oK ] concel]

Pate Format: Day-Month-Year Date Format
fErcl Date: Expration Date

b Date: Start Date
farpified Layout?: faise.

bubitie: Generated from NSF cxv fle: Indiana.nsf im e
| sei: Tke e =
bise By Amiwided Ascurit t Date VNS | i

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.

22




Temporal Visualization

Generated from NSF csv file: Indiana.nsf
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Temporal Visualization SeV“en grants by
Generated from NSF csv file: Indiana.nsf — 2nd the “Indiana
July 18, 2012 | 8:58 AM EDT University of

5I Pennsylvania

Takes tabular data and generates PostSarpt for a temporal bar graph, Regearch
Institute” should

be excluded.
Rerun analysis.

Subtitie | Generated from NSF csv file: Indiana.nsf — 2nd

Label [ite

StartDate |StartDate

End Date ]Expmbm Date

Size By 1Awarded Amount to Date
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Text label: Title et
Color: State 0.98 Year(s)
See end of PDF for color legend

Bars may be colored 1o present categorical attribute values of records.

Area size equals numerical
value, e.g., award amount.
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2009 2010 2011 2012 2013

Development and applcaton of Quantum wavepacket ab intio molecular dynamecs for study of vibratonal propertes n hydrogen bonded systems

Technician Support for Stable Isotopic Research Faclity (SIRF) at indiana University

TLS: Towards a Macroscope for !
NSF Workshop on Knowledge Management and Visualkzation Tools in Support of Discovery

Gracuate Research Fellowship Program




Area size equals numerical

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

Start date End date

Physiological Effects of Helping Otherd  pe—
IMPLEMENTING THE "5XME" WORKSHOP RECOMMENDATIONS
Collaborative Research: Tissue Cutting Mechanics - Investgation of the Effective and Minimally Invasive Biopsy

Short-Term Jomt Mauntenance and Production Decision Suppont To

Protest Psychosis: Race, Science, and the Stigma of Schuzophrema

Teaching Mathematical Knowledge for Teaching (K-8):  Adapung Local Matenals for U Diverse Institutions and Settings

Support for the 6th US. Natonal Combustion Meeting
Second Young Investgators Summer Research Institute of the Consortium for the Science of Socio-Techmcal Systems

Quantitative Social Science Digital Library Pathway (QSSDL _

Collaboratve Research: I/UCRC on Assembly Research
Doctoral Dissertation Improvement Behanioral Endocnnology and Reproductive Strategies of Wild Female Geladas

Sacred Values and Biological Antecedents of Political Conflict

More NSF data wotrkflows can be found in wiki tutorial:

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

5.2.3 Biomedical Funding Profile of NSF (NSF Data)
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9a Welcome and Overview of Tutorial and Attendees

9:15a Sci2 Tool Hands-on

» Download and run the Sci2 Tool

» Temporal Analysis: Horizontal line graph of NSF projects
» Geospatial Analysis: US and world maps

» Geospatial Analysis: Geomap with network ovetlays

10-10:15a Networking Break

» Topical Analysis: Visualize research profiles
» Network Analysis: Co-occurrence networks and bimodal networks
» Network Analysis: Evolving collaboration networks

11:30p Outlook and Q&A

noon Adjourn
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Science

Sarch & practice

G

!
N

¢ Data with
geographic
identifiers

* Geographic Region names + numeric data
* Geolocated identifiers

data with data (Choropleth Map)

o

Geocoordinates + numeric data
(Proportional Symbol Map)

Load File with Address and Times Cited Fields

Sarch & practice

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

Create a map of influenza patents held by different countries.

A B C D E

= !
1 .Coumw Latitude .I.ongitude ‘Patents Times Cited E.
2 Hungary 47.16116 19.504959 0.083333333 4 CSV file: C:\sci2\sampledata\geo\usptolnfluenza.csv |

3 Belgium 50.500992 4.47677 3.017857143 1

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

11 Australia -24.916201 133.393112 1.617857143 23

12 United States 39.83 -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 35 3

17 United Kingdom 54.313919  -2.23218 3.85 12




78| Yahoo Geocoder

ch & practice

gggc |She| | Yahoo Geocoder £ Edt 4k Add £ Tools ~

Added by Aretha Alencar, last edited by Kavin Kumar Palanisamy on Feb 08, 2012 (view change)

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
Yahoo! PlaceFinder 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. The benchmark test geocoded 470 unique locations per minute

2. Yahoo! Geocoder supports address geocoding with international coverage which is not supported by Geocoder.

3. To use Yahoo! Geocoder, user has to obtain an application id through Yahoo! registration. Save your application id and
provide it when requested by the Yahoo! Geocoder. Since each application id 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 (geomap). User can obtain the
geographical coordinates (Latitude and Longitude values) and feed them to the visualization plugin.

bhttp:/ [ wikt.cns.in.edu/ disblay/ CIS HEIL L./ Yahoo+Geocoder
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A Il)_:';-l for. 5

L ; 'rgcc(-i'a:iur.l:-: Yahoo Geocoder

farch & practice

i:ic Igl 3| | Bing Geocoder £ Edt R Share 4k Add ~ £ Tools ~
vor _1Oe

Added by Mayur Masrani, last edited by Mayur Masrani on Apr 24, 2013

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.

bttp:/ [ wiki.cns.in.edu/ display/ CIS HEI L/ Bing+Geocoder
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1 Yahoo! Geocoder e s i oy

Geocodes place names to geographic coordinat: and
longitudes) using Yahoo. Ensure your machine is connected to
the Internet. If you need to geocode more than a few entities, you
may wish to obtain a Yahoo Place Finder application ID from
http://developer.yahoo.com/geo/placefinder/ . You may
otherwise leave this field blank. Each ID is limited to 50,000

req per day. Perf e may vary due to network latency;

expect about 500 unique requests per minute.

Yahoo Application ID

You can leave Application ID blank for
trial purposes, but for heavy use, register
for your own personal Yahoo!
Application 1D, see:

Place Type (Address 7) http://developer.yahoo.com/geo/placefinder
! Place Name Column Eeprint Address v|
[@ Include address details
33
- HIDI‘C-I for. R
~ | 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.

1
2
3
4
i
6
7
8
9

10
11
12
13
14
15
16

A B e D
Times Cited Latitude Longitude Country
7 42.02946091 -87.68838501 United States
0
o
2 42.34999466
14 41.70074844
15 41.70074844
29 41.89422607
32 41.70074844
7 41.70074844
41.70074844
2 41.11500168
10 47.50622177
44  41.70074844
0 47.50622559
19 41.70074844

-71.08765411 United States
-86.23918915 United States
-86.23918915 United States
-87.61901855 United States
-86.23918915 United States
-86.23918915 United States
-86.23918915 United States
-85.73377991 United States
19.06481934 Hungary
-86.23918915 United States
19.06481934 Hungary
-86.23918915 United States

[

xf
Aggregate data in the table based on a column.
mmd:mltomw 'I 0'
Times Cited [sum -] Ql
Latitude Iﬁ.veraoe 'I Q'
Longitude [average ~| -Ol
Delmiter for Country [ -0|
. [0k ] cancel
A B C £ [t
Times Cited |Latitude Longitude  Country Count
14680 [[41.10645f]  [-82.45309f] United States 194
1802 57
398 [47.506226f] [19.06482f] Hungary 14
101 [[37.25198f] [127.08451f] South Korea 4
18 [[32.08435f] [34.81297f] Israel 1
57 [[46.768517f] [23.585135f] Romania 2
55 [[47.06615f]  [7.2015657f] Switzerland 2
455 [[47.977184f] [2.2232702f] France 12
92[(52.15457f] [4.49463f] Netherlands 5
21[(49.944717f] [84.528114f] Russia 2
1112 [41.545982f] [1.7138832f] Spain 13
1381 [(43.352654f] [12.727126f] Italy 46
188 [[-22.494667f] [-45.4818f] Brazil 3
56 [[51.24459f]  [10.360385f] Germany 2
0[-16.49901f] [-68.14626f] Bolivia 1|34




Ty
ce of Science

arch & practice

Choropleth Map

#° ChoroplethMap i

Color-codes the name
proportion to associat__

| Visualization | R Help

Subtitle Generated from CSV
General 3
Temporal b Map | World
Geospatial 4 Proportional Symbol Map
Topical ¥ Choropleth Map Region Name [Countly
Networks Geospatial Network Layout with Base Map

ColorBy |Times Cited

Color Scaling [Logan‘thmic

Color Range [[Yellow to Blue

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

=08

o ~ Geospatial Visualization (Choropleth Map) i
Save

35

arch & practice

Reading the Choropleth Map

Geospatial Visualization (Choropleth Map)
from CSV file: C:
Jun 14, 2012 | 053337 PM EDT

esv

Legend shows
how data matches
up with visual
representation
Legend
Country Color (Loganthmic)

1 e 0

Header shows visualization type,
data description, and creation date

How to Read this Map
lnscmﬂmmmcmmmmuﬂn?mmal-
area Eckert IV projection, Each country may be color in
proportion o a numernical value. Minimum and maximum data values
are given in the legend.
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&3 Proporionsi Syt g T _

Maps geospatial coordinates as circ
al for g . color-coded in proportion to associ
s Proportional Symbol Map
R Subtitle Generated from CSV file: Ci\s
Map | World
[Visualization) R _Help Latitude [Latitude
: G I »
| i Longitude l Longitude
| Temporal 3, "
Geospatial »| Proportional Symbol Map Size Circles By [Timﬁ Cited
Topical » Choropleth Map Size Scaling i oot
Networks » Geospatial Network Layout with Base Map
Color Circle Exteriors By [None {uniform colering)
Exterior Color Scaling l Linear
Exterior ColorRange | White to Green
Color Circle Interiors By lNone (no coloring)
Interior Color Scaling | Linear
Interior Color Range [Whitg to Green
Right-click and Save map as it p <

d I¥l i

PostScript file. Use PostScript

; CSV file: C:\sci2\sampledata\geo\usptolnfluenza.csv
Viewer or convert to pdf to i >roport

= Geospatial Visualization (Proportional Symbol Map) |
Save

View

view.

37

Reading the Proportional Symbol Map

Earch & practice

Geospatial Visualization (Proportional Symbol Map) Header shows visualization type,

Generated from CSV file: Cisci p g csv T 1
s data description, and creation date

Legend shows how data How to Read this Map

. . Arka Logilaic)  This propcrtional seatil i stines 20 courkies Gf e wiad
matches up with visual higyrsingy by a crcle centered ot s gonlacatir. Th arse, imerior ool ant
. 20 xteron cd%dsadn muﬁ&mlﬂmn\:‘n&aﬂm values.
representation @ we  Minmum and maxmy % are grven m e legend
1
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B Atoalfor |
3 of

Relevant Sci2 Manual entry

ol
B i furch & practice

e Edit =P Add ~ % Tools ~
5.2.4 Mapping Sclentometrlcs (1SI Data)

by Ted Polley, last edited by Ted Polley on Nov 14, 2011 (view 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 computatid
science. Here we use IS| data from the journal "Scientometrics™ and

Awards Search G Map (Cisele Ansotation Strle Euries Codi (Lisess Aars L
Eclnt TV Propretass

Download Scientometrics.isi. Load the file using 'File > Load and lof i [ ———

document co-citation analysis, as the scale is large enough that the

similarnity within the domain of scientometrics. T ——

New 15! 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 emor like “Invalid IS] format file selected.”

bittp:/ [ wiki.cns.in.edu/ display/ SCI2ZTUTORILAL/ 5.2.4+Mapping+S cientometrics+%281S T+ Data%29
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Tutorial Overview

9a Welcome and Overview of Tutorial and Attendees

9:15a Sci2 Tool Hands-on

» Download and run the Sci2 Tool

» Temporal Analysis: Horizontal line graph of NSF projects
» Geospatial Analysis: US and world maps

» Geospatial Analysis: Geomap with network ovetlays

10-10:15a Networking Break

» Topical Analysis: Visualize research profiles
» Network Analysis: Co-occurrence networks and bimodal networks
» Network Analysis: Evolving collaboration networks

11:30p Outlook and Q&A

noon Adjourn
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S Ee s Geomap with Gephi Network Overlay
See 4.7.6 on bttp:/ [ sci2.wiki.cns.in.edu

arch & practice

File with === Use Yahoo! Geocoder to identify Latitude, Longitude for each geolocation

geolocations and Extract attributes per geolocation, e.g., total times cited (T'C)

linkage info, e.g,, Extract linkages and their attributes, e.g,, number of co-occurences

an isi biblio- See sample /geo/LaszloBarabasiGeo.net with co-occurrence of “Research
graphy file. Addresses” and full counting of TC per geolocation.

Read into Sci2 Tool to generate  Layout network in Gephi Combine geomap and

geomap and network file === = network in Photoshop

+

Relevant Sci2 Manual entry

arch & practice

|| W Search Confluence

Search

o 4.7.6 Using Gephi to Render Networks Overlaid on
1 Introduction Geo Maps

# 2 Gefting Started
Loading and Saving Geovisualization Files in Sci2
@ 3 Algorithms, Tools, and Plugins
This algorithm allows for the geospatial visualization of network data. The algorithm produces a

= 4 Workflow Design 2 :
network file and corresponding blank map. Gephi is used to edit the network produced by Sci2. Once

St Ovaniew the network has been edited in Gephi it can be exported in a format that will allow it to be overlaid on
4.2 Data Acquisition and Preparation the map, facilitating visualization of the geospatial data. The following is a brief workflow explaining the
4.3 Database Loading and Manipulation process, beginning to end
4 4 Summaries and Table Extractions 1. Load this network in Sci2
4.5 Stalistical Analysis and Profiling 2. Once the network had been loaded in Sci2 run "Visualization > Geospatial > Geo Map (network
4.6 Temporal Analysis (When) | template, not fully rendered)” and set the following parameters
4.7 Geospatial Analysis (Where) & Geo Maps (network template)! (ol x|
48T | Analysi: hat]
B Topical ADSUss (WLa) Creates a world map, and processes the input network so that latitude
4.9 Network Analysis (With Whom?)
4.10 Modeling (Why?) Map  [countries =l |
® 5 Sample Workflows =
# 6 Sample Science Studies & Online |\ws "'J ﬂ
Senvices i =
@® 7 Exending the Sci2 Tool Longitude | xpos = dl
& 8 Relevant Datasets and Tools
o e
9 References
=l 4l |

bitp:/ [ sci2 wiki.cns.in.edu/ display/ S CI2ZTUTORIAL/ 4.7+ Geospatial+ Analysis+%28 W here% 29#4.
7 Geospatial Analysis%o28W here%29-4.7.6 UsingGephitoRenderNetworksOverlaidonGeoMaps




= Use Sci2 Tool to Generate Geomap and Network File

ch & practice

Read prepared .net file and run:

_ =1oj x|
Fle DataPreparation Preprocessing Analysis Modelng | Visuskzation Help

sl g o e )

v\ﬁt”iui’,‘aSI lm Gea Map (Gircle Annatations)
kuestions about datasets, or would like to suggest enhanceme ™ matiode b oo Map (Colored-R

-

jon Annotations)

Primary investigators are Katy Borner, Indiana University and Kevin W, Boyack,
Sa2 tool was developed by Micah W. Linnemeier, Patrick A. Phillips, Chintan Tank,
<tine hin Hia Knnn and Rucesll 1 Mehnn Tt iees the Mvherinfracmechirs Shall

(st =T
File Data Prep Prepr ng Analysis Modeling Visualization Help
= |
B 3% Pajek .net file: C:\Users'katy'\Desktop\sci2-12. 20\ ledata’geo g knet

S NetMap_map_geoNetwork
£, NetMao net ceoetwork

Save map file as Postscript file and use Adobe or other view to read. It looks like:

Save .net file as GraphML (Prefuse) and
rename to .graphml so that Gephi can read it.

]
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I‘.iﬂﬂ“:l:
ch & practice

#ofllodes: 47335 i |t s ~
# of Edges: 2059 @ | =15 e
] Average D
Dynamic Graph:  no =2
Herarchical Grah: 1o Bt Avg. e
74
hoon @5 b | o NewnDy
B Bn e E ]
|--aw-hm vl }3 W
° i [ o Modanty
(-] Pageriank
M Prioaite - Cornected
L X = Mode €
_. A Avg. Cust
A =
P preseti it O[T [ [a 0 ——|a & swsan — |— W3 S _'u"“;‘ll
j Workspsce @ 4 »

Follow instructions in online tutorial on Manipulating the Network File in Gephi
44




Use Gephi to Generate Network Layout

Color or size code the “Near Alaska” and “Near Antarctica” anchor nodes to ease alignment
of geomap and network overlay, see instructions in online tutorial on Manipulating the
Network File in Gephi. Save result using File > Export > S1'G/PDF file.

' Gephi 0.8 alpha - Project 0 alﬂl.!]
Hle Workspace View Tools Window Plugins Help

O — XN

& partiton x| @ Ranie |« 3] =] o]l [ Graph =[] L2 li=fofl [ =f ol
Nodes !Edpes | o |“fp oragens | § Herarchy Setting:
@, | j ik 04 a":..
E} Aver
_’F Avg.
! Nety
@ shov Pe [+ Apply I o
Sitavos < 3175 | &3 n
~-Choose a la v o, HTS
|
L prn || @ -
B - Page
Mo Properties e : Conr
A =N
. A Avg.
A Eiger—
¥ Presets.. Reset | O ks~ | T ,_|,_|—n s -J‘_' ] A- A- AralBod, 32 —— '[3 L] ::‘.s'

Use Photoshop to Overlay Network on Geomap

Load geomap and network files into Photoshop. Select ‘network’ layer an use ‘Right click,
Duplicate Layer’ to copy network over to ‘geomap’ file as a second layer.

Use Edit > Transform > Scale’ and align using the “Near Antarctica” anchor nodes, see
instructions in online tutorial on Creating the Visualization in Photoshop.

S By sy @ 5y B Ocuwe S0k
File Edit Image Layer Select Filter Analysisc 3D \View Window Help
|ﬁ|.| width: [3n = Heght:[em |Mﬂm|m [pceisfinch =] | _Frontima|

@ 8.33% (Layer 1 RGB/B) * (X

"F T alalad ]ol Lol Izn Lal ]‘l Lal lsn Lal ]er Lal In

5 i i

> EEEE L

ﬁ. t t I

"— Layer Properties. .. s
Blending Options...
Drelete Layer. i

Convert to Smart Object CHANNELS

Rasterize Layer PATHS

LACRRNNERASN

=




o of Scicnce

Use Photoshop to Overlay Network on Geomap

NBEROIY

AOMYNPAY

RS

GO%

[}
3

S File [Edi] Image Llayer Select Filter Analysic 3D View Window Help | [B By »%~ @ &~ [l essenviacs|
Ctri+Z
sisceiez Pl Foen RS | T2 wud|®
Alt+Ctri+Z
Fads.., Shift+Ctri+F
Cut Crri+X
Copy Cerl+C
Copy Merged Shift+Chri+C
Paste Ctrl+v
Paste Spedal
Clgar
Find and Replace Text...
Fil... Shift+F5
Stroke...
Content-Aware Scale Alt45hift+Cri4C
Puppet Warp
Free Transform CHri+T
Auto-Align Layers...
Auto-Blend Layers...
Define Brush Preset...
Define Pattern...
Define Custom Shape...
Purge
Remote Connections... - - } 1 |
Color Settings... Shift+Ctri+K :
Assign Profie... !
Conyert to Profile...

Delete anchor nodes and save in preferred format.

Geo Map ()
Fckert IV Projection
Apr 06, 2012 | 03:19:51 AM

48




Practice these steps using “LaszloBarabasi-collaborations.net” linked from Sci2 wiki:
4.7.6 Using Gephi to Render Networks Overlaid on GeoMaps

Geo Map ()
Eckert IV Projection
Apr 11,2012 | 06:20:13 AM

Rounded edges might increase legibility of
overlapping lines.
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Tutorial Overview

9a Welcome and Overview of Tutorial and Attendees

9:15a Sci2 Tool Hands-on

» Download and run the Sci2 Tool

» Temporal Analysis: Horizontal line graph of NSF projects
» Geospatial Analysis: US and world maps

» Geospatial Analysis: Geomap with network ovetlays

10-10:15a Networking Break

» Topical Analysis: Visualize research profiles
» Network Analysis: Co-occurrence networks and bimodal networks
» Network Analysis: Evolving collaboration networks

11:30p Outlook and Q&A

noon Adjourn
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\A /K

Data: WoS dIIU DbUpUb Papet II;‘VEI Udld. IUI
2001-2010, about 25,000 separate journals,
proceedings, and series.

Research Profiles | gimijarity Metric: Combination of

Topical Analysis:

bibliographic coupling and keyword vectors.

Topical Visualization Number of Disciplines: 554 journal clusters
e S s further aggregated into 13 main disciplines.
e SIS EMEN Barner, Katy, Richard Klavans, et al. (2012) Design
and Update of a Classification System: The UCSD
Map of Science. PLoS ONE 7(7): e39464.
doz:10.1371/ journal. pone.0039464
3 H
§ s g
3 o s :
¢ L g
] i Infectioyg: .;ISE)W ] L
2 | o 6 Medical Specialies
ot
Earth Sciences
K Mﬁ;m by Sa‘l‘un Sva'f:nl_ﬂgg'l" :': 3%2?%’71
Legend Area How To Read This Map
Circle area: Fractional Journal Count i’g?g The UCSD map of scrence depicts a network of 554 subdiscipline nodes that
Unclassified = 5 i are aggregated to 13 main disciplines of science. Each discipling has a distinet
Minimum = 0 color and is labeled. Cverlaid are circles. each representing all records per
Maimum = 25 unigue subdiscipline. Circle area is i to the number of fractionally
Color: Discipline 28 igned records. L and data values are given in the legend.
88 Al O FICN e e gait. CNS (ens.iu.edy 51

Research Profiles—Publication Data

& practice

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

ol
ﬁehhkwaﬁmﬁmmmmﬁmkﬁeh

 fonce =0

Cybe: asu.refu'ﬂetwod(Soence Center
lhtep://cns.iu.edu) ot Indana University. Many algorith Geospatial » Eom C: sers aty Desktap TOOL
i were derived from the Network Workbench Tool dence Map via Journals

i(http:/ [nwb.cns.iu.edu). Networks  » Sdemzmpvh 554 Fiekds

F cite as follows:
2Toam (2009). Scence of Sdence (Sc2) Tool. Indiana
\University and SaTech Strategies, http://sci2.ons.iv.edu.

Run ‘Visunalization > Topical > Science Map via Journals’

using parameters given to the right. x|

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

Subtitle | Generated from 361 Unique ISI Records i’

o T R -] © |
Scaling Factor | 1.0 il
™ Smpified Layout? |
I~ Show Export Window? i]

ERE

Postscript file will appear in Data Manager.
Save and open with a Postscript Viewer.




Topical Visualization

Generated from 381 I.ln-unISIM
@0 outof 112 were d to 182 i and 13

June 24, 2012 | 04:04 PMEDT

& £
5 |
g Lo ._ o Wmﬁ:ﬁﬁém | EY
. Medical Specialves { !
Earth Sciences I ™\
2008 The Regents of the University of California and SciTech
Map updated by SciTech Strategies. OST, and CNS in 2011.
Legend Area How To Read This Map
Cirdle area: Fractional Journal Count -f:?g The UCSD map of science depicts a network of 554 subdiscipline nodes that
Undlassified = 22 ) are aggregated to 13 main discip of Each discy has a distinct
Minimum =0 color and is labeled. Overlaid are circles, each representing all records per
M.urmm-ﬂe mm Crdlmaprupumu\lhhnmhrd'rmuly
y 28 9 and ' data values are given in the legend.
See«\ddPin’eﬂum

CNS (cns.iu.edu)

Topical Visualization
Generated from 381 Unique ISI Records

90 out of 112 publications were mapped to 182 subdisciplines and 13 disci
June 24, 2012 | 04:04 PM EDT

m Biology

1 BMC EVOLUTIONARY BIOLOGY
1 NATURWISSENSCHAFTEN

 Biotechnology

1 BMC BIOINFORMATICS

2 FEBS JOURNAL

1 GENOME RESEARCH

1 INTERNATIONAL MICROBIOLOGY
1 NATURE BIOTECHNOLOGY

3 NATURE GENETICS

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

m Chemistry
1 COMPUTER PHYSICS COMMUNICATIONS
2 JOURNAL OF CHEMICAL INFORMATION AND COMPUTER SCIENCES
1 JOURNAL OF THE INDIAN INSTITUTE OF SCIENCE
1 PURE AND APFLIED CHEMISTRY

W Earth Sciences
1 CURRENT SCIENCE

1 Electrical Engineering & Computer Science
1 ASIST 2003: PROCEEDINGS OF THE 86TH ASIST ANNUAL MEETING....
1 CANADIAN JOURNAL OF INFORMATION AND LIBRARY SCIENCE-REV...
5 IEEE TRANSACTIONS ON PROFESSIONAL COMMUNICATION
1 INFORMATION TECHNOLOGY AND LIBRARIES
5 JOURNAL OF INFORMATION SCIENCE
3 JOURNAL OF THE AMERICAN SOCIETY FOR INFORMATION SCIENCE
5 JOURNAL OF THE AMERICAN SOCIETY FOR INFORMATION SCIENC...
2 LIBRARY QUARTERLY
1LBRI
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 JOURNAL OF PUBLIC HEALTH DENTISTRY
1 METHODS OF INFORMATION IN MEDICINE
1 PLASTIC AND RECONSTRUCTIVE SURGERY
1 TEXAS MEDICINE
1 UNFALLCHIRURG
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.iu.edu)




Topical Visualization

Generated from 381 Unigue S| Records
€0 out of 112 publications were d to 182 subdisciph and 13 discipl
June 24, 2012 | 04:04 PM EDT

m Math & Physics

10 APPLIED PHYSICS LETTERS

1 BRAZILIAN JOURNAL OF PHYSICS

3 CHAOS SOLITONS & FRACTALS

1 COMPLEXITY

1 COMPUTATIONAL MATERIALS SCIENCE

11 EUROPEAN PHYSICAL JOURNAL B

12 EURCPHYSICS LETTERS

2 INTERNATIONAL JOURNAL OF MODERN PHYSICS B

6 JOURNAL OF PHYSICS A-MATHEMATICAL AND GENERAL
1 JOURNAL OF STATISTICAL MECHANICS-THEORY AND EXPERIMENT
1 JOURNAL OF STATISTICAL PHYSICS

1 JOURNAL OF THE KOREAN PHYSICAL SOCIETY

1 MATERIALS SCIENCE AND ENGINEERING B-S0LID STATE MATERIAL ..

3 NATURE PHYSICS

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

5 PHYSICAL REVIEW A

2 PHYSICAL REVIEWB

45 PHYSICAL REVIEW LETTERS

2 REVIEWS OF MODERN PHYSICS

= Medical Specialties
1 ANNALS OF INTERNAL MEDICINE
1 REVISTA DE INVESTIGACION CLINICA

Social Sciences

1 ADMINISTRATIVE SCIENCE QUARTERLY

1 AMERICAN BEHAVIORAL SCIENTIST

1 AMERICAN SOCIOLOGICAL REVIEW

1 ANNALS OF THE AMERICAN ACADEMY OF POLITICAL AND SOCIAL S...
1 ARBOR-CIENCIA PENSAMIENTO Y CULTURA

3 BRITISH JOURNAL OF MATHEMATICAL & STATISTICAL PSYCHOLOGY
1 JOURNAL OF CLASSIFICATION

Social Sciences

2 JOURNAL OF MATHEMATICAL SOCIOLOGY

3 JOURNAL OF THE AMERICAN STATISTICAL ASSOCIATION
2 PSYCHOLOGICAL BULLETIN

5 PSYCHOMETRIKA

1 RECHERCHE

5 SCIENTOMETRICS

1 SOCIAL FORCES

6 SOCIAL NETWORKS

3 SOCIOLOGICAL METHODS & RESEARCH

Muitiple Categories

1 BRITISH MEDICAL JOURNAL

2 JAMA=JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION

1 JOURNAL OF THEORETICAL BIOLOGY

18 NATURE

44 PHYSICAL REVIEWE

5 PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE ...
6 SCIENCE

Unclassified

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

2 ASIST 2002: PROCEEDINGS OF THE 85TH 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 CONTENTS/LIFE SCIENCES

1 FEDERATION PROCEEDINGS

5 FRACTALS~AN INTERDISCIPLINARY JOURNAL ON THE COMPLEX GE...
1 FRONTIERS OF LIBRARIANSHIP-SYRACUSE UNIVERSITY

CNS (ons.iv.edu)

otbcience Research Profiles—Existing Classifications

Sdarch & practice

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.

B ' ] D E | F G

KNOWLEDGE AREA NO. Projects USDA Staff Years STATE APPR TOTAL FUNDS UCSD Map Field Name
101 Appraisal of Soil Resources 315
102 Soil, Plant, Water, Nutrient Relationships 227
103 Management of Saline and Sodic Soils and Salinity 158
104 Protect So.l! from Han_'nful Effects of Natural Elements [l Science Map via 554 Fielde { s x| 120
111 Conservation and Efficient Use of Water — 245
112 Watershed Protection and Management o S e e e e B S B 245
121 Management of Range Resources Subtitle | ... \Preprocessed-USDA-Funds-FY2008.csv 520
122 Management and Control of Forest and Range Fires 520
123 Management and Sustainability of Forest Resources UCSD Area  UCSD Map Field Name 231
124 Urban Forestry 231
125 Agroforestry i I 231

. a = s e 1 s o . Value NO. Pri
Run Visnalization = Topical > Science Map rvia 554 Fields ST
using parameters given to the right. Scaling Factor [ 1.0
Postscript file will appear i Data Manager. I Smpified Layout?
Save and open with a Postscript Viewer. I Show Export Windaw?
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Align Science Basemaps using the Sci2 Tool

http://vosviewer.com
2 m-' )
N};.f-“’ Devolopmants %
u#: v ﬁT""_"?""g\ Inteigfitive.

o

Tutorial Overview

9a Welcome and Overview of Tutorial and Attendees

9:15a Sci2 Tool Hands-on

» Download and run the Sci2 Tool

» Temporal Analysis: Horizontal line graph of NSF projects
» Geospatial Analysis: US and world maps

» Geospatial Analysis: Geomap with network ovetlays

10-10:15a Networking Break

» Topical Analysis: Visualize research profiles
» Network Analysis: Co-occurrence networks and bimodal networks
» Network Analysis: Evolving collaboration networks

11:30p Outlook and Q&A

noon Adjourn
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Atool for
Ascipoe Dl'xiﬂn:t:

General Network Extraction:
Weighted, Undirected Co-Occurrence Network

A B C D
1 Paper Authors References Year
2 (P11 Al 1970
3 P2 A2A6 Pl 1980
4 P3 ALA3  PLP2 1950
5 P4 ALA4AS P2 1995
6 PS  AS;A6  P1;P2;P3;P4 1995 @ *Vertices 6
7.P6  A%A6  PS 2000 1 AL
@ 2 A6
3 A2
4 A3
Author co-occurrence network O 5 A5
@ |
Nl 6 A4
—_ o “Edges 6
S o il { 232
Column Name Authors '
I . 141
Text Delmiter [ 151
561
161
251
56
General Network Extraction:
Unweighted, Directed Bipartite Network
o g & 5 . po *Vertic'es 12 ) )
1 Paper Authors References Year ,’/ N\, 1 P1 bipartitetype "Paper
2 p Al 1970 / -pz 2 Al bipattitetype "Authors"
3 P2 AZA6 Pl 1980 .Qﬁ J,-” 3 P2 bipartitetype "Paper”
4 P3  ALA3  PLP2 1990 Ny 4 A2 bipartitetype "Authors"
5 P4 ALAZAS P2 1935 @ 5 AG bipartitetype "Authors"
6 PS  ASA6  PL;P2;P3;P4 1995 \ 6 P3 bipartitetype "Paper”
. @ \
7.P6  A2A6  PS 2000 Author \ 7 A3 bipartitetype "Authors”
[ | Paper ‘. 8 P4 bipartitetype "Paper"
. 9 A4 bipartitetype "Authors"
10 A5 bipartitetype "Authors"
\ 11 P5 bipartitetype "Paper”
. . @, 12 PG bipattitetype "Paper”
Paper-author bipartite (2-mode) network *Arcs
12
| 34
Extract a bipartite network from two columns in the table, If the column .1’1 @ as 35
values may list multiple entries, enter the spedal text which delmits
them. 62
First column [Paper 67
LN 82
Second column |authors b Gl 3 810
: . 89
TextBelmtes E /S ’ N 115
o 1110
i 12 4
Object: nodes based on -> | w| Property: [bipartitetype w| Operator: [== w| value: [pPaped |+ 125 60




General Network Extraction:
Unweighted, Directed Network

= 5 G 5 [ *Vertices 12
1 Paper Authors References Year 2N 1Pl %ndegree 0
2 A1 1970 M 2 Al indegree 3
3 P2 AZA6 P1 1980 ...'f'ﬁ 3 P2 indegree 0
4 P3 ALA3  PLP2 1990 Nl 4 A2 indegree 2
5 P4 ALA4AS P2 1995 Q. 5 A6 indegree 3
6 PS  ASA6  P1;P2;P3;P4 1995 \ 6 P3 indeotece 0
796  A2A6  PS 2000 ® Author 7 A3in degg e 1
B Paper = 8 P4 indegree 0
Vi 9 A4 indegree 1
\ 10 A5 indegree 2
\ 11 P5 indegree 0
Given a table, this algorithm a [ e 12 P6 indegree 0
directed edge that starts ata %
column node. \ *Arcs
Source Column [Paper 12
) 34
Target Column Authors .Pi” .M 35
Text Delmiter [ / 62
/ 67
| Analysis Modelng Visualization R Help é Q. 810
82
| IS . 89
Network Analysis Tookit (NAT) it 1110
—_— —~ - the Layout mer 4 115
i~ Unweighted & Undirected » [ 8
hel-Session-4663¢ Wﬂ""’“ » s 1; zst
Unweighted & Directed Node Indegree
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General Network Extraction:
Unweighted, Directed Paper-Citation Network

A B C D .
*
1 Paper Authors References Year Vertices 6
2 1 Al 1970 1P1
3 (P2 A2;AB P1 1980 2 PZ
4 P3  ALAI  PLP2 1990
5 P4 ALASAS P2 1995 3P3
6 P5 AS;AB P1;P2;P3;P4 1995 4 P4
7 P6  AZA6  PS 2000
- 5P5
6 P6
*Arcs
21
avena b, thsaoorit  ALCS from  papers to references 31
drected edge that starts a

achm e — _—_ 42
: - ...F:';_-.Pﬁ 54
’ 53

51

" .Pz . " 52

65
1970 1980 1990 1995 2000

Target Column References

Text Delmiter [; .P‘I._
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Atool for
scipoe Dl'xiﬂn:t:

ch & practice

i

General Network Extraction:
Unweighted, Directed Bi-Partite Network

*Vertices 11

A B ¢ D
1 Paper Authors References Year 1P1 bipartitetype "Paper"
241 Al 1970 2 P2 bipartitetype "Papet”
3 P2 AZAS Pl 1980 S " "
e Tia oo o 3P1 b%part%tetype References
5 P4 AL:A4:AS P2 1995 4 P3 blpartltetype "Paper"
6 PS  AS;A6  P1;P2;P3;P4 1995 5 P2 bipartitetype "References”
PG __ATRE S 2000 6 P4 bipartitetype "Paper”
u- 7 P5 bipartitetype "Papet”
& | 8 P4 bipartitetype "References"
Ly I b 9 P3 bipartitetype "References”
e s He 10 P6 bipartitetype "Paper”
Extract a bipartite network L[S Y . Lic 11 P5 bipartitetype "References"”
wvalues may kst multiple ent .
them. - Sl *Arcs
st fricet > 23
. P4 43
Second column References 45
Text Delimiter [ [ P1 65
73
79
m,
78
XX
10 11
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ISI Paper-Citation Network Extraction

A B [ D E
1 Authors Cited References Publication Year Title Cite Me As
2 Al|A2 BENSMAN SJ, 1998, LIBR RESOUR TECH SER, V42, P147|BROI 2000 T1 A1, 2000, INT MICROBIOL, V10, P65
3 |Al BENSMAN SJ, 1999, LIBR RESOUR TECH SER, V42, P147|BROI 2000 T2 A1, 2000, P ASIST ANNU MEET, V40, P486
4 A2|A3  GARFIELD E, 1985, ESSAYS INFORMATION S, V8, P403 | GILBE 2001 T3 A2, 2001, SCIENTOMETRICS, V60, P295
5 Al ASIMOV A, 1963, GENETIC CODE | LEDERBERG J, 1972, NATUI 2001 T4 A1, 2001, J INFORM SCI, V30, P119
6 A1 |A2  AVERY OT, 1944, J EXP MED, V79, P137| SMALL H, 1985, J INF 2002 T5  Al, 2002, INFORM TECHNOL LIBR, V22, P183

Arcs from references to papers—
In the direction of information flow

| N
Ny ) “MA1, 2001, J Inform Sci, V30, P119
= IAT2000, Int Microbiol, V10, PSS g

~ M A1, 2002, Inform Technal Litr, V22, P183

-
i it =M A2, 2001, Scientometics, V60, P295
o - -.":_Iki."zobc'.ﬁns_\;:-hﬂm Meet, V40, P486
. S
i)
2000 2001 2002
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Tutorial Overview

9a Welcome and Overview of Tutorial and Attendees

9:15a Sci2 Tool Hands-on

» Download and run the Sci2 Tool

» Temporal Analysis: Horizontal line graph of NSF projects
» Geospatial Analysis: US and world maps

» Geospatial Analysis: Geomap with network ovetlays

10-10:15a Networking Break

» Topical Analysis: Visualize research profiles
» Network Analysis: Co-occurrence networks and bimodal networks
» Network Analysis: Evolving collaboration networks

11:30p Outlook and Q&A

noon Adjourn
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Evolving collaboration networks

Tendor Su Stonebraker Dantzich Thiel Dalal Heath
Chen
Larson Labow
Adken Fox
Paxson Wisnowvsky Landay Spading Fobbins prra Averboch
Chy Munzner
Crerwinski Hex
Hellersien ] e
Konstan ‘Woodnff E Guimbretiers
Bany Baldonada apaver Schulman
Diston Deline "
Kuchinsky Lin Brueni
Core chi Gossweiler Fiohersan Gaget Nowell
Fiedl " o Hearst s
Mackinley Masinter = Tenssse
Shoop “
Ratzel Hahorsen Hatzler
Pedersen Tanev Whitney
Lewis Chang Piralli Havre
Badro o o Pithow Fiso
h ing gars Rushal
ang Zelwege . Stefik famiing
Price Stasko Kraamar s IHopkins Senn
| Callshan B
. urks
tlukhenea %
Jones Lucas
*Brown  Harrold W"S"; i - Kalojechick
ohnson
Card Diusnmine
Eagan Boldlae Goldstein  G0Mberg
eg K Gershon
‘Weiland
Ridin Shneiderman ek Chush Mafts Sofioling
Wattenber Jain Heo
. Bederson 9 e Deyal Roth
urmas Rose Williamson " Kerpadiiov
Su
Zhang Jul Flaisant Mil \];\Mloﬂ Mot Seidl Kaim Diwrthick
n e Ahilberg - Schneidewind Harmison
Kriegel
Zocks Dagn anin Nodh  panse
Cam Beigel Wistrand — Berchiold Moore
18!
Legend Nede Color Code Edge Color Code
Nodes ~ Authors g ol Mapping the Evolution of
Node comr —Ramber of chakons ors pubkshied 20 2o EEEESSESS  e.00 EE— Co-Authorship Networks
-3 I - Weimao Ke. Lalitha Visvanath & Katy Bomer
Edges - Co-authorship relations 40-49 N InfoVis Lab @ Indiana University
Edge color ~ Year of first co-authorship co. mmmmmmmm Displayed Year: 1988 2004
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2 Rtool far o

@2 Evolving Collaboration Networks

B i furch & practice

Load isi formatted file

+ sci2-vl.5-alpha » ledata » scientometrics » isi v |44

Name Date modified Type Size

[Il"m droVespig Fre ].2_;[3 wHisld.isi

|| FourNetSciResearchers.isi 4 LaszloBarabasi.isi

] StanleyWasserman.isi 4| TestSPapers.isi
As csv, file looks like:

A | B | c | DF e T

_1 |Abstract Authors Authors (Full Names) 'Beginning Book Seri¢ Book Serie Cited Pate (
_2 |The systematic study of Colizza, V]Barrat, AlBarthelemy, M[Vespignani, A | 2015
3 |Uncovering the hidden r¢Colizza, VIFlammini, AlSerrano, MA[Vespignani, A 110
_4 |Computer viruses can s|Vespignani, A 135
_5 |Mapping the Internet geiDall’Asta, LIAlvarez-Hamelin, I|[Barrat, AlVazquez, AlVespignani, A | 140 LECTURE NOTES IN

Visualize each time slide separately:

[ -

M sl

19901991
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RAtoal for

orlcience Relevant Sci2 Manual entry

B i furch & practice

Hjoma £* Tools -
I aocichon 5.1.2 Time Slicing of Co-Authorship Networks (ISI Data)
# 2 Gefting Staried 76 Added by Ted Polley, last edited by Scolt Welngart on Mar 15, 2011 (vew change
¥ 3 Algonthms, Toals,
and Plugins AlessandroVespignan isi
& 4 Workflow Desi
58 k) plw:‘-' r;ﬂ'ﬂ Time frame. 1990-2006
= ample Wordlows
S 5.1 Indvidual Level Region(s) Indiana University, University of Rome, Yale University, Leiden Unharsity, Inemational Center for Thearstical Physics,
Studies - Micro University of Paris-Sud
é;.;:‘;zzg‘: Topical Areals) Informatics, Complex Network Science and System Research, Physics, Statistics, Epidemics
Putlication, and Analysis Type(s Co-Authorship Netwark
Funding Profiles hysie Typels) i
ol Ong )
Researcher The Sci* Tool supports the analysis of evohang networks. For this study. load Alessandro Vespignani's publication history from ES1. which can be
(Endiote and downloaded from Thomson's Web of Science or loaded using ‘File > Load” and following this path-
NSF Data} AsitAlessandroVespignani isiusing ' Slice the data into five year intervals from 1390-2006 using Preprocessing > Temporal > Slice Table by Time' and the
5.1.2 Time Skcing following parameters:
ol Co
tietworks 05 |=|| [ Stice Table by Time [Py =s=)
Data) |
5.1.3 Funding |I Shce a table into groups of rows by bme.
Profiles of Three -
Researchers at [ - |
Pfeipizin| Date/Time Column | Publication Year ||!
(NEF Data) |i'
5.1.4 Studying Date/Time Format.  yy .
Four Major Net3d —
Ressarchers (1SI Stice [nto [vews - L-J
Data) —
 52instution Level How Many? 5 |!,
Studies - Meso —
& 5.3 Global Livel From Tine 19%0 |&)
Studies - Macro |i
& 5 Sample Scence e 2008 i |
Studies & Online - |
< latre |
Serdces 4 Cloms S |u
& 7 Edending the Sa2 1 i =1
Tool 171 Align With Calendar -1
® § Relevant Datasets 1
and Toals i WeekStartsOn [Sundwy =] |!
9 References { e | e |

bttp:/ [ sci2.wiki.cns.in.edu/ 5.1.2+ Time+S licing+of+ Co-Authorship+Networks+ (1S [+Data)
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Slice Table by Time

ch & practice

= B
% Slice Table by Time Lo | C
Slice a table into groups of rows by time.

Date/Time Column |Publkal§oﬂ Year |

Date/Time Format  vyyy | ﬂ‘

Slice Into | Years el
"Slice Into” allows the user to slice the table by days, weeks, months, quarters, years, decades, and

How Many? 5 centuries. There are two additional parameters for time slicing: cumulative and align with calendar. The
former produces tables containing all data from the beginning to the end of each table's time interval, which

From Time 1290 can be seen in the Data Manager and below.

= D 101 Unique 151 Records
slice from beginning of 1990 to end of 2006 (101 records)
slice from beginning of 1990 ta end of 2001 (65 records)
| slice from beginning of 1990 to end of 1996 (26 records)
{71 slice from beginning of 1990 to end of 1991 (4 records)

To Time 2006
[¥] Cumulative?

[ Align With Calendar

Week Starts On Ls_“_"dﬂ'i The latter option aligns the output tables according to calendar intervals

ISREE] 101 Unique ISI Records
gf slice from beginning of 2002 to end of 2006 (36 records)
+1 slice from beginning of 1997 to end of 2001 (39 records)
+| slice from beginning of 1992 to end of 1996 (22 records)
+1 shice from beginning of 1920 to end of 1991 (4 records)

Choosing "Years™ under "Slice Into” creates multiple tables beginning from January 1% of the first year. If
“Months® is chosen, it will start from the first day of the earliest month in the chosen time interval

bttp:/ [ sci2. wiki.cns.in.edu/ 5. 1.2+ Time+Shicing+of+Co-Authorship+Networks+ (1S1+Data)

s Atoal for

22 Visualize Each Network, Keep Node Positions

ch & practice

1. To see the evolution of Vespignani's co-authorship network over time, check ‘cummulative’.

2. Extract co-authorship networks one at a time for each sliced time table using 'Data
Preparation > Extract Co-Author Network', making sure to select "ISI" from the pop-up
window during the extraction.

3. To view each of the Co-Authorship Networks over time using the same graph layout,
begin by clicking on longest slice network (the 'Extracted Co-Authorship Network' under 'slice
Sfrom beginning of 1990 to end of 2006 (101 records)’) in the data manager. Visualize it in
GUESS using 'Visualization > Networks > GUESS'.

4. From here, run 'Layont > GEM' followed by 'Layout > Bin Pack'. Run 'Script > Run Script
..."and select ' yoursci2directory/ scripts/ GUESS [ co-author-nw.py'.

5. In order to save the x, y coordinates of each node and to apply them to the other time
slices in GUESS, select 'File > Export Node Positions' and save the result as
"yoursci2directory/ NodePositions.csv'. Load the remaining three networks in GUESS using the
steps described above and for each network visualization, run 'File > Import Node Positions'
and open "yoursci2directory/ NodePositions.csv'.

0. 'To match the resulting networks stylistically with the original visualization, run 'Seripz >
Run Seript ..." and select "yoursci2directory/ seripts/ GUESS / co-author-nw.py', followed by 'Layout >
Bin Pack', for each.

bttp:/ [ sci2.wiki.cns.in.edu/ 5.1.2+ Time+S licing+of+ Co-Authorship+Networks+ (1S [+Data)




Atool for

=cifice of hcience
S#farch & practice

Waspignank A

Piationatn, L

® vegassea u

@ vovsron. @ pangais B
® waiu

1990-1991

[ ]
““::‘.r'-s._..

1580-2001

bttp:/ [ sci2.wiki.cns.in.edn/ 5.1.2+ Time+ Slicing+of+ Co-Authorship+Networks+(1S1+Data)
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Relevant CIShell plugin

resdarch & practice

Slice Table by Time £ Tools ~

&ClIShel
3

var L IDNE

Added by Argtha Alencar. last edited by Ted Polley on Jan 12, 2011 (yiew changa)

Description

Shice Table By Time is an algonthm to chop a table up into new tables, based on a dateftime column. |t takes the column with the date/time data, a string
describing the format of that column. the intervals that the data should be sliced into. whether or not the slices are cumalative, whether or not the slices should be
aligned with the calendar, and what day the week is considered to start on (which only matters if the slices are aligned with the calendar) as parameters

The column to use for dateftime values should have a langlc value for each row of data. It is used by the algosithm to choose which slice(s) the row should end up

in_ In order to d what d s reps d by that row, you must provide the algmlm with a descriptive format, in lha second pammm For instance,

a four digit year would be represented by yyyy (the default value) See hitp oda-t nel al/DateTimeFormat himl for
details of all the vanous formatting options.

The next dropdown has the available intenals to shce the table into. These include millisecends, seconds, minutes. hours, days, weeks, fortnights, manths,
quarters, years, decades, and centunes. A future version of the algorithm may include the ability to select how many of these intenals should be grouped together
at once

The checkbox that follows determines if the shces will be cumulative. I the slices are not cumulative, every row in the onginal table is in one and only one resulting
shce. However, if the shces are cumulative, evary row in the onginal table is in the slice it is for and every slice for a period after that

The checkbox that follows determines if the shces will be aligned with the calendar. For instance. if the first row is for June Tth, 2006 and yearly slices are chosen,
then the default behaior will be to have the first slice be from June Tth, 2006 to June 6th, 2007. However, if the slices are aligned with the calendar. the first slice
wall be from January 1st, 2006 to December 31st, 2006. Alignment does not affect the output for intervals of fortnights, quarters, decades, or milliseconds

I the slices are aligned with the calendar and are weekly, then the day the week stars is used to determing how they are aligned

Pros & Cons

The output of the slice algorithm is in separate tables, so a longitudinal analysis will require working with each slice separately, which can be awkward. There will
likely be future versions of the time slice algonthm that annctate the onginal table with the slice the rows belong to

Applications

When doing longitudinal analysis of data, it can be useful to consider it in chunks, such as to calculate how statistics have changed over time. Altematively. only a
particular time pericd might be of interest, and this algorithm can extract it from data for a karger time range

Implementation Details

This algonthm uses the Joda Time kbrary ively, which provides signil improved capabili P to the default Java algonthms for dates and
times

bttp:/ [ cishell.wiki.cns.iu.edn/ Slice+ Table+by+ Time
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== Network Visualization with GUESS

Pan:

e =

Object: |nodes based on -> | =) Property: | tmes_ated =| Operator: | == =] Valie: |

[ s || romatespe sbes |

| Modeshape || center || changerstory |

“grab” the background
by holding left-click and

moving your mouse.

Zoom:

Using scroll wheel, press
the “+”” and “-” buttons
in the upper-left hand
cornet, or right-click and
move the mouse left or
right. Center graph by
selecting “View ->
Center’.

[ color | [ staw || vide || sz || sromisbel [ ridetobe || chengeabd |
Select g to

select/move single
nodes. Hold down ‘Shift’
to select multiple.

Right click node/edge to
modify Color, Shape, etc.

Network Visualization
with GUESS

00

kutieli, |

cacq®Rrandebrot, Bb
ar#]m. B
0 nv sola, M
" ’ﬂp i, A
® Alippi,
® Costantini, M
@ Pelri, A
& Panarn G

i'm B2

{nodes based on -> || Property: |times_ated | Operator: [ == w]| value: [1000 i
| oo || show || moe || sz || sowisbel || rdeisvel || Crangeisbel |

| FormatNode Labels || Format Edge Labels |

| _MNodeshape || Center || Changetistory |
| Reszetinexr || colorize |

Zoom Level: | 1.57998

[Nodes /| | tmes_ated ~| From: [5 | To: [20 DoResize Linear |

Graph Modifier:

Select “all nodes” in the Object

drop-down menu and click ‘Show
Label’ button.

Select ‘Resize Linear > Nodes >
times_cited’ drop-down menu,
then type “5” and “20” into the
From” and To” Value box
separately. Then select ‘Do Resize
Linear’.

Select ‘Colorize>
Nodes>totalities’, then select
white and enter (204,0,51) in the
pop-up color boxes on in the
“From” and ““To” buttons.

Select “Format Node Labels”,
replace default text {originallabel}
with your own label in the pop-up
box ‘Enter a formatting string for
node labels.’




Network Visualization with GUESS

Extracted Co-Authorship Network - GUESS
He Edit Llayout Soipt Vew Hep
Vespignani, A-Munoz... §
g Fed | value @ =
|__edgeid 124 vich, Ev
icolor 111,168,56,255 o
idirected false
g habel Cafierd, R*
| :,20,0,255 g oStélia, A
labelvisble  false Pietronerg.ie: fpufman, H
node 1 nd ’_5'_,_'."- ‘"{
node2 n3s )
number_of co... 5 — " «Marsti, M i Yekutiel, |
orignaliabel ' i — ! elbrol. Bb
. e g b A m + Percacoi und o
weight 5.0 " TR v oDujon,
width 2.4375 fRein, \, Viione D" rgassala,
m Costantr
«Costantini,
afv sBomerg " Petr, A
avinia b «Paparo. G
-
>>> resizelinear{times_cited,1,20)
>33

Interpreter uses Jython a combination of Java and Python.

Try
resizelinear(times_cited,1,20)

colorize(times_cited, white, red)
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Tutorial Overview

9a Welcome and Overview of Tutorial and Attendees

9:15a Sci2 Tool Hands-on

» Download and run the Sci2 Tool

» Temporal Analysis: Horizontal line graph of NSF projects
» Geospatial Analysis: US and world maps

» Geospatial Analysis: Geomap with network ovetlays

10-10:15a Networking Break

» Topical Analysis: Visualize research profiles
» Network Analysis: Co-occurrence networks and bimodal networks
» Network Analysis: Evolving collaboration networks

11:30p IVMOOC, Outlook and Q&A

noon Adjourn

76




MOOCs

In 2012, Google hosted three massive open online courses (MOOCs)
collectively reaching over 400,000 registrants.

By the end of 2013 more than 250 courses will be run using the Google,
Coursera, Udacity, EdX, and other platforms.

Grasshopper
(going down)

Retweet!
Back -4
channel Multi- %
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Emer'gmg_ "-'
Knowledge N

Usk sockels ||

Information Visualization MOOC INDIANA UNIVERSITY

Overview

This course provides an overview about the state of the art in
information visualization. It teaches the process of producing

effective visualizations that take the needs of users into comMmmMmu N}ACJ:'I'ID NS

account. -

{wr. €, ._.".

Among other topics, the course covers:

« Data analysis algorithms that enable extraction of
patterns and trends in data

* Major temporal, geospatial, topical, and network
visualization techniques

« Discussions of systems that drive research and
development.

Please watch the introduction video to get better acquainted 3 g
with the course. X G KATY BORNER
INDIANA UNwERSlT\'
Ever\ebody who registers gains free access to the 5 3
e (26 million paper, patent, and grant recnrdsland the
'. (100+ algorithms and tools).

Katy Bdrner, Ph.D.
Indiana University

ivmooc.cns.iu.edu




The Information Visualization MOOC
ivmooc.cns.iu.edu

Exterior Color (Linear) Area (Linear)
count count
1

269

o

Students come from 93 countries

300+ faculty members
#ivmooc

Instructors

Katy Borner — Theory Parts
Instructor, Professor at SLIS

David E. Polley — Hands-on Parts
CNS Staff, Research Assistant with MIS/MLS
Teaches & Tests Sci2 Tool

Scott B. Weingart — Client Work
Assistant Instructor, SLIS PhD student
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Course Schedule

Course started on January 22, 2013

* Session 1 — Workflow design and visualization framework
e Session 2 — “When:” Temporal Data

* Session 3 — “Where:” Geospatial Data

e Session 4 — “What:” Topical Data

Mid-Term

Students work in teams with clients.

e Session 5 - “With Whom:” Trees

* Session 6 — “With Whom:” Networks

* Session 7 — Dynamic Visualizations and Deployment
Final Exam
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Unit Structure

The course and each unit has three components:

Theory: Videos and Slides
Self-Assessment (not graded)

Hands-on: Videos and Slides & Wiki pages with workflows
Homework (not graded)

Client Work: Using Drupal Forum (graded)
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Grading

All students are asked to create a
personal profile to support working
in teams.

Final grade is based on Midterm (30%), Final (40%), Client Project (30%).

*  Weekly self-assessments are not graded.
* Homework is graded automatically.

* Midterm and Final test materials from theory and hands-on sessions
are graded automatically.

e Client work is peer-reviewed via online forum.

All students that receive more than 80% of all available points get
an official certificate/badge.
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S ﬁ SCHOLARLY DATABASE Scholarly Database at Indiana University
bttp:/ [ sdb.wiki.cns.in.edu

Supports federated search of 26 million publication, patent, clinical trials, and grant records.
Results can be downloaded as data dump and (evolving) co-author, paper-citation networks.

SCHOIL ARLY DATABASE

<» |SCHOI ARLY DATABASE

=
1‘§." Cytreriaf ey fox Namrk Boence Cossmr, 503 Idiana Ursverasty, Hlosmngtin

Cyberinfrastructure for Network Science Center, SLIS, Indiana Univerast ¥, Bloomingtan
u b e WL L W SR SR N F A e e |
: Search | EditFrofile | Admin | About | Logout
i Non-IU User il
......
. e * 8 I' Search
i
e Creators:
["Login |
{ Title:
Abstract: [RNA
Full Text:

First Year: [1830 =]
ea

| Search ]

N
(] SeHooL oF LieRaRy @
- AN [FORMATICN SCIGHCE

Register for free access at http://sdb.cns.iu.edu
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Plug-and-Play Macroscopes

cishell.org COMMUNICATIONS
e e _

NetworkWorkbench

A Workbench for Network Scientists
Plug-and-Play
o ©C : & > Macroscopes
y . f] \by Katy Borner

A\

At bot
oty Mty

Borner, Katy. (March 2011). Plug-and-Play Macroscopes. Communications of the ACM,
54(3), 60-69. http://www.scivee.tv/node/27704

Clients

Information Visualization MOOC INDIANA UNIVERSITY

List of Clients

Project Title: Isis: 100 Years

Client Name: Jay Malone

Project goal/scientific or practical value: A visual representation Isis' contributors and locales over the past 100 years. Isis is
the journal of the History of Science Society. This representation will provide a dynamic picture of how scholarship in the
history of science has shifted over the past century.

Information on dataset(s) to be used Citation information, author locale, and issue number for Isis publications.

Relevant publications, websites, etc: v

Conditions under which students can puhllsh resuﬂs and{or add project lesults to their resume: Client would like to approve results.

. b Project Title: e-Xploration

(9YC| </ Ciient Name: Luiy

st * Project goal/scientific or practical value: e-Xploration is an agent-based model for the ethnographic observation
and the registry, analysis, and interpretation of social practices in virtual communities for intervention in the development of collaboration
and cooperation. This project will analyze the interactions between subjects and objects in a platform collaborative community called
QYCIB, a project based on e-Xploration (& t
Information on dataset(s) to be used: | can prowde a data base in .graphml format for the students. The file .graphml contains the
interactions between subjects and objects in a platform collaborative community called OYCIB. in the level of practice, it is not necessary
that students know agent-based models for using the database. But, in another level, for example: the collaborate level for the OYCIB
development, it is necessary to have basic knOwIedge in AMS ur MAS and another competences like PHP and MySQL.
Relevant publications, websites, etc: y
Conditions under which students can puhllsh resul‘ls and!or add project results to their resume: If any person or institution use my
dataset or another info about eXploration ( k.net, oy t), | need to approve the results and appear as co-author.

http://ivmooc.cns.iu.edu/ivmooc clientprojects.html
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Mesothelioma

Diogo Carmo
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National Science Foundation Awards to Institutions Conducting “Global Warming” Research from 1979-2009

LEGEND

ABOUT THIS MAP

HOW TO READ THIS MAP

mijstamper_ivmooc
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NSF Funding Across the US, from 1972 to 2009, and Current Web Interest

NSF Awards Total Amount Awarded
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NSF Funding - Graphene Projects 2004-2010
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Visualizing IVMOOC Data

Empowering Teachers: How to make sense of the activities of
thousands of students? How to guide them?

Empowering Students: How to navigate learning materials and
develop successful learning collaborations across disciplines and
time zones?

Empowering MOOC Platform Designers: What technology helps
and what hurts?

Research: What teaching and learning works in a MOOC?
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Tutorial Overview

9a Welcome and Overview of Tutorial and Attendees

9:15a Sci2 Tool Hands-on

» Download and run the Sci2 Tool

» Temporal Analysis: Horizontal line graph of NSF projects
» Geospatial Analysis: US and world maps

» Geospatial Analysis: Geomap with network ovetlays

10-10:15a Networking Break

» Topical Analysis: Visualize research profiles
» Network Analysis: Co-occurrence networks and bimodal networks
» Network Analysis: Evolving collaboration networks

11:30p Outlook and Q&A

noon Adjourn
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COMMUNICATIONS
°""LACM,%

" S Borner, Katy. (March 2011).
] " Plug-and-Play Macroscopes.

P|ug -and- Play Commmunications of the ACM,
Macroscopes REXIE/NIZZ2

by Katy Borner
A\

a4

Video and paper are at

’%‘é’sc |SHel|  osGi/cishell Adoption

A number of other projects recently adopted OSGi and/or CIShell:

> Cytoscape (http:/ [ cvtoscape.ors) Led by Trey Ideker at the University of California, San Diego is
< an open source bioinformatics software platform for visualizing molecular interaction
V) networks and integrating these interactions with gene expression profiles and other state data
D (Shannon et al., 2002).

»  MAEuviz (bttps:/ [ wiki.ncsa.uinc.edu/ display/ MAE / Home) Managed by Jong Lee at NCSA is an
open-source, extensible software platform which supports seismic risk assessment based on
the Mid-America Earthquake (MAE) Center research.

> Taverna Workbench (bip:/ / taverna.ors.nk) Developed by the myGrid team

(http://mygrid.org.uk) led by Carol Goble at the University of Manchester, U.K. is a free

software tool for designing and executing workflows (Hull et al., 2006). Taverna allows users

to integrate many different software tools, including over 30 000 web services.

> TEXTrend (btip:/ / texcirend.orz) Led by George Kampis at E6tvés Lorand University, Budapest,

Hungary supports natural language processing (NLP), classification/mining, and graph

algorithms for the analysis of business and governmental text corpuses with an inherently

temporal component.

»  DynaNets (hitp:/ [ www.dynanets.ors) Coordinated by Peter M.A. Sloot at the University of
Amsterdam, The Netherlands develops algorithms to study evolving networks.

> SISOB (bttp:/ [ sisob.lec.uma.es) An Obsetvatory for Science in Society Based in Social Models.
As the functionality of OSGi-based software frameworks improves and the number and
diversity of dataset and algorithm plugins increases, the capabilities of custom tools will expand.
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PRIV

Network Workbench Tool
http://nwb.slis.indiana.edu

The Network Workbench (NWB) tool
supports tesearchers, educators, and
practitioners interested in the study of
biomedical, social and behavioral science,
physics, and other networks.

In February 2009, the tool provides more 169
plugins that support the preprocessing,
analysis, modeling, and visualization of
networks.

More than 50 of these plugins can be
applied or were specifically designed for
S&T studies.

It has been downloaded more than 125,000
times since December 20006.

Herr I1, Bruce W., Huang, Weixia (Bonnie), Penumarthy, Shashikant & Birner, Katy. (2007). Designing Highly Flexible and Usable
Cyberinfrastructures for Convergence. In Bainbridge, William S. & Roco, Mibail C. (Eds.), Progress in Convergence - Technologies for Human
Wellbeing (Vol. 1093, pp. 161-179), Annals of the New York Academy of Sciences, Boston, MA.

Downloads for NWB Tool Releases
4
$0,000
A
[ Cumudative Total of Downlosds [~
|
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40,000) {
|
[
/
4
/
f
/
| Home People Re:earch Publications /
./!
summ )/r
Network Workiench: A Large-Scaie Networl 1o oo |
Toolkt for Blomedical, Social Science and A /
evaluate, and operate a unique distributed, /
scale network analysis, modeling, and visual o
(NWE). The envisioned data-code-computin| o
mare A AN
ite thi < PEA
Dec-ob Dec-o7 Dec-o8 Decog  Augto
News & Updates
B o3 W o7 post
. 51 0 Waelble, Sieve. 2000 Mapping the
Rasearch & Croative Actiny, 3 v.0.4 W 0.8+ pre
m accessed 5109
B vos B 09+ pre
. Rl
32309 L00beta § Released B 06 B 1004 pre
+ 1.23.09 Ann Meranie's julorial absiract for 5
2009 I Total # of Downloads
* 11.4.08 Two NWE Pis featured in “Connected—Thit  Cayy g Stared
;" 2008, Amna Maria Talas,  See more gocumentation
Director. Ausiralian Bioadcasting Corporation, Lid.
CéouTube] [Eull Video (30086)] GetInvolved
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| EpiC uses the Cyberinfrastructure Shell {http.ffcislwll-org] developed at the Cyberinfrastructure for

R Help
= 00 ||itit Data Manager|
visualization of epidemic processes. = |||
The Epif he NIH RM-07-004 d. Th
iman] File [Compartmental Modeling) Networks _Simulation ki 0y, jm Sherman.
Create a compartmental model
The Epi : hintan Tank, Joseph Biberstine,
Chin Hd| | Weld Edit compartmental model ng, a

MNetwork Science Center (httpy//cns.slis.indi

I [T E—

Please cite as follows:

|EpiC Team. (2009). EpiC Tool. Indiana Unived| Single-Population

Exact
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& Scheduler|

Dn P r 1. A aurks i nil}.r B,

| Visualization | R Help

Remove From List

i Line Graph

Date Time

‘ ! Algorithm Name

% Complet
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@ S centen @Cl\ e IPowe.ted

Create an R Instance
| Run Rgui
.! Import Table Into R
| Export Table From R
—_—
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=NoE

—
TEXTREND
National Office for Research and Technology, Jedlik Anyos Programme
Home C Lim = Yubli ns  Dow s sV ori Support
TEXTREND: Development of a business and governmental decision support
= toolbox using trend- and text-analysis tools download
Project leader pTIeS
rge Kampis, Phi The two interconnected objectives of the TEXTrend project are (1) the creation of leader r network . = phd
an integrated TEXTrend toolkit and service basis, and (2) the elaboration of r 5
demonstrative applications in varied fields of business and governmental e
' cisions, exemplifie UsSe cases. n
University Press Ltd. Gecisions; exempliisdby uss cases Created at
Team leader: George Kampis, PhD, DS¢ ) - http:/ftagcrowd.com
Gydirgy Fabri, PhD, CSc
Laszlo Gulyds, PhD Acawedse
Sandor Sods, PhD s y
Zalan colczi, BSc P — N S i u[k( i
Zoltan Szdszi, BSc TR | T indyis £ Sy Y e
g [tk enthemabes, L mmmﬁx " \Ex‘-n -
HCCI Research Institute of Economics o e D } “% .
and Enterprises Colnarisen ter Borrrent; . ey
Team Ieadper van 13 Téth, Phi ~ ety S -‘l-éw»--uut;m Fecnnines : )
lbgnes Czibik, MS o Houech iy i Created by
- = e www.wordle.net
Iarfas :_rlhnr-irn.{sc i .. > -‘\uo 1 R —-— :
Zoltan Varhalmi, MSc ! ’ ! ] e a6 | ooy eovaton
Glia Computer Consulting Ltd. Rectteckioy oty e otectow oy
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TEXTrend adds R bridge, WEKA, Wordij, CFinder, and more.

See the latest versions of TEXTrend Toolkit modules at
bhitp:/ [ textrend.org/ index.phpZoption=com _content>view=articled>id=47 < ltemid=53
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OSGi/CIShell-Powered Tools Support Algorithm Sharing

Common algorithm/tool pool L]
Easy way to share new algorithms
. . Workflow design logs
Custom tools

@is

O cs c

O BlO onverters
@ sNA

Phys o




%géc IS h el l CIShell - Integrate New Algorithms

About the Cyberinfrastructure Shell Learn More...
The Cyberinfrastructure Shell (CIShell) is an open source, community-driven platform for the + CiShell Papers
integration and utilization of datasets, algorithms, tools, and computing resources. Algorithm - MMM
integration support is built in for Java and most other programming languages. Being Java based, * Algorthms
it will run on almost all platforms. The software and specification is released under an Apache 2.0 * Plugins (coming soon
License. + Misc. Tool m ion
« CIShell Web Services (coming soon)
CIShell is the basis of Network Warkbench, TexTrend, Sci® and the upcoming EpiC tool. « Screenshots

CIShell supports remote execution of algorithms. A standard web senvice definition is in

development that will allow pools of algorithms to transparently be used in a peer-to-peer, client- Getting Started

server, or web front-end fashion.
. mentation loper R 1L
* Download

CIShell Features

Getting Involved...
A framework for easy integration of new and existing algorithms written

in any programming language » Contact Us

Using CIShell, an algorithm writer can fully concentrate on creating their own algorithm in whatever
language they are comfortable with. Simple tools are provided to then take their algorithm and

CIShell Developer Guide is at http://cishell.wiki.cns.iu.edu

Additional Sci2 Plugins are athttp://sci2.wiki.cns.iuv.edu/3.2+Additional+Plugins
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=§?C IS h el l CIShell — Customize Menu

> The file Yourtooldirectory/ configuration/ defanlt_menn.xm!’ encodes the structure of
the menu system.

» In NWB Tool, the Modeling menu (left) is encoded by the following piece of

xml code:

|g =
Network Workbench Tool
File  Preprocessing Arabysis  Visualzation  Scientometnics
B Consale | Fandom Graph
e fNETwoTe workos Wiatts-Strogate Small Warld

irvestigators are Dr. b
Wasserman, and Dr. § Barabisi-Albert Scale-Free

i

The WWB toolwas g ="

Tank, Jazeph Bibersti Cherd I
Terkhorm,Heng Zhan . 1
Vespignani, and Katy Hypergrid

PRU
Network Warkbench i d
Science Certer (hitp: TARL

= | <top_menu name="mModeling">

et omno @) " nenu pid="edu. 1u. nwb. mode]ng. erdosr andongraph”/>
hitpclinwbalisindisn  Evohang Network (Weighted) <menu pid="edu.iu. nwb.modeling.smallworld"/>

<menu pid="edu.iu.nwb.modeling.barabasialbert”/>

<menu t¥pe-"break"/>

<menu pid="edu.iu.iv.modeling. p2p.can.canalgorithm"/>

<menu pid="edu.iu.iv.modeling.p2p. chord.chordalgorithm"/>

<menu pid="edu.id. iv.modeling. p2p. hypergrid. Hypergrid"/>

<menu pid="edu. iu. iv.modeling. p2p.pru.Prualgorithm”/>

<menu t¥pe-"break"/>

<menu pid="edu.iu.iv.modeling.tarl.Tar1algorithm"/>

<menu type="break"/>

<menu pid="edu. iu. nwb.modeling. discretenetworkdynamics. onDAlgorithm” />

<menu type="break"/>

<menu pid="edu. iu.nwb.modeling.weighted. evolvingnetwork" />
</top_menu>
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Need Help? Ask an Expert!

"

A I r,';_\,."""l"'ﬁ'f.'y."\u' N ff EAR e . ™ B - o OF N
= Wy e I P
C T ‘;j,,:‘\:‘_ Sl [ !E &

N A Tool for Science of Science Research & Practice

Ask An Expert

(if you need to report a bug for the Scr tool instead 2)

Project Title |

Types of Analyses ™ Temporal (When) Jiew sample question:
™ Geospatial (Where) y s il
™ Topical (What) A3
™ Modeling (Why) (Will open in new tab.)
™ Networks (With Whom?)
Levels of Analyses [ picrofndividual (1-100 records)
™ MesolLocal (101-10,000 records)
™ Macro/Global (> 10,000 records)

Intended Users Who is the infended audience?
Who is interested in the resuit?

understand?

Insight Needed ‘ What would youluser like fo

https://sci2.cns.iu.edu/user/ask.php
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If you enjoyed the tutorial, please thank the
ISSI workshop organizers!

Q&A

Please complete the Post-Tutorial Questionnaire
so that we can further improve these tutorials.

k %k %k

Bug reports and all comments are welcome.




H Research

T FWAN publication:

Global Multi-Level
Analysis of the
*scientific Food Web'

B Development

i Behind the scenes of
the design and
development of
AcademyScope

We work closely with

clients to provide
custom-made data,
visualization, and
software solutions

B Upcoming Events

Robert Light attends
Joint Conference on
Digital Libraries 2013

07.24 Adsm Simpson & Chin Hua
Kong amend DevCon 5

B Latest News

=== Katy Borner attends

@ DASER at the
National Academies in
Washington, D.C.

08.11 Places & Spaces poster
B Outreach axhibit goes on display in

= See some of the most Chils:

= fascinating data 08.13 Rober Light & Chin Hua Kong
visualizations attend 2013 VIVO Conference

I in the world.

cns.iu.edu

All papers, maps, tools, talks, press are linked from http:

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

www.facebook.com/mappingscience




