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CNS Tools and Services are used by
hundreds of thousands around the globe

Our mission is to advance datasets, tools, and services for the study of biomedical, social
and behavioral science, physics, and other networks. A specific focus is research on
the structure and evolution of science and technology (S&T) and the communication of
results via static and interactive maps of science. Learn more at cishell.org,.

Cyberinfrastructure for
Network Science Center
cns.iu.edu


https://www.youtube.com/watch?v=IThzIbzqREg

The Sci2 Tool
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Software, Datasets, Plugins, and Documentation

* Theseslides
http://cns.iu.edu/docs/presentations/2016-shendure-cewit.pdf

e Sci2 Tool Manual
http://sci2.wiki.cns.iu.edu

* Sci2 Toolvl.2 beta
http://sci2.cns.iu.edu

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

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

Make sure you have Java 1.6 (64-bit, if you selected 64-bit) or higherinstalled or
download from http://www.java.com/en/download. To check your Java version,
open a terminal and run 'java -version'.

Some visualizationsare 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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Install and Run Sci2

Download

Sci2 Tool runs on Windows, Mac, and Linux.

Sci2 v1.2 beta
January 7th, 2015

| 32-bit Windows (xP,7,10) ¥} i l
32-bit Linux

| Intel Mac 0SX
Rell G3/G4/G5 Mac 0SX
SUL 64-bit Linux

32-bit Windows (XP,7,10
Bl 64-bit Windows

Unzip.

1, sci2-N-1.1 o 91,374 KB
P Browse with Corel Paint Shop Pro Photo X2
Open Command Prompt Here
Extract All..
Scan for Viruses...
7-Zip » Open archive
Open With... Extract files...
G MagiclsO » Extacthlere

Run /sci2/sci2.exe



' N S Cyberinfrastructure for
Network Science Center

Sci12 Tool Interface Components
See also http://sci2.wiki.cns.iu.edu/2.2+User+Interface

Use
* Menu toread data, run
algorithms.

* Consoleto see work log,
references to seminal works.

 DataManager to select, view,
save loaded, simulated, or
derived datasets.

* Scheduler to see status of
algorithm execution.

All workflows are recorded into a log file (see /sci2/logs/...), and can be re-run for
easy replication. If errors occur, they are saved in a error log to ease bug reporting.

W% Sci2 Tool
File Data Preparation Preprocessing Analysis Modeling  Visualization Help

El Console =B
‘ielcome to the Science of Science Tool (Sci®. -
The development of this tool is supported in part by the Cyberinfrastructure for

MNetwork Science center and the School of Library and Information Science atIndiana |=
University, the National Science Foundation under Grant No, SBE-0738111 and
[IS-0715303, and the James S, McDonnell Foundation. See Science of Science
Cyberinfrastructure portal (http:f{sci.slis.indiana.edu) for more information,

otoi Data Manager

Primary investigators are Katy Borner, Indiana University and Kevin W, Boyack, SciTech

Strategies Inc. The Sci® tool was developed by Micah W, Linnemeier, Russell ). Duhon,

Patrick &, Phillips, Chintan Tank, and Joseph Biberstine, It uses the Cyberinfrastructure  _
PORYN PPN 3 Tt TTREL TR -~

CTlall ssna? At dln Tl A Fen Fmv Mladnimol, ©

El Scheduler

dirhall Avs

=0

Remove completed automatically | Remove all completed

! Algorithm Name Date Time % Compl
v| Read Directory Hierarchy  08/15/2010 07:0217 PM
< Ll »

< LU

(=)&)

=8
¥ Directory Tree - Pref|

All algorithms are documented online; workflows are given in Sci2 Manual at

http://sci2.wiki.cns.iu.edu
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Sci12 Tool Interface Components
Download for free at http://sci2.cns.iu.edu

Q2 Sci2 Tool -10| x|
File DataPreparation | Preprocessing Analysis Modeling Visualizaton R Help
, ’ :
El console ?eneral b = 0 ‘ 2701 Data Manager l € Workflow Manager ‘ =0
‘emporal
.......... Geospatial » _:_I (=5 ISI Data: C:\Users\Katy\Desktop\A-TOOLS\sci2-v1. 1-br
xtract Co-Occurrence  Topical » Bd. = E‘ 361 Unique ISI Records
mtp Iemetnt?r)(S)T: nmtﬁmr. Extract Top Nodes -8 Extracted Co-Authorship Network
ntegrator(s): Timothy P . .
ocumentation: Extract Nodes Above or Below Value N e twork with degree attribute added to nog
http://wiki.cns.iu.edu/display/CISHI  Delete Isolates : {j Author information
rk Fvitrart Tan Fdnec

=0l x|

File DataPreparation Preprocessing | Analysis Modeling Visualization R Help

i
. 5 . .
ocumenta | ] Consolel Tl = 0 ‘ 3101 Data Manager | € workflow Manager‘ = 0 ‘
http:/ /wil : Geospatial »
%28Text || Topical > :” | = Ej 151 Data: C:\Users\Katy\Desktop\A-TOOLS\sci2-v1. 1-b
nput Parar Q2 Sci2 Tool =10 x|
bt ntegrat File DataPreparation Preprocessing Analysis Modeling lm R Help
de D > 1[ '
oce Degrt General B || %% Data Manager | € workfiow Manager’ = O
_ Temporal »
Bl schedu ||.......... | Geospatial » | 2 =] ET ISI Data: C:\Users\Katy\Desktop\A-TOOLS\sci2-v 1. 1-br
xtract Co-Occurrence Network was selected. Topical 4 = Ej 361 Unique ISI Records
mplementer(s): Timothy Kelley :
ntegrator(s): Timothy Kelley Networks » GUESS
ocumentation: Gephi bed to not
http:/ /wiki.cns.iu.edu/display/CISHELL /Extract+Co-Occurrence+Net
rk Radial Tree/Graph (prefuse alpha)
.......... Radial Tree/Graph with Annotation (prefuse beta)
xtract Co-Author Network was selected. Trass e foraaem b
mplementer(s): Timothy Kelley o ,_"E )
ntegrator(s): Timothy Kelley Tree Map (prefuse bets)
ocumentation: Force Directed with Annotation (prefuse beta)
http:/ /wiki.cns.iu.edu/display /CISHELL /Extract+Co-Author+Network : - .
2B Text 1 Flles%29 Fruchterman-Reingold with Annotation (prefuse beta) -
Nrel (VvOird)
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Load One File and Run Many Analyses and Visualizations

Times Publication City of CountryJournalTitle Title Subject Authors

Cited Year Publisher (Full) Category

12 2011 NEW YORK  USA COMMUNIC Plug-and-Play Computer Borner, K
ATIONS OF Macroscopes Science
THE ACM

18 2010 MALDEN USA CTS- Advancing the Research &  Falk-Krzesinski, HJ|Borner,
CLINICAL  Science of Team Experimental K|Contractor, N|Fiore,
AND Science Medicine SM|Hall, KL|Keyton,
TRANSLATIO J|Spring, B|Stokols,
NAL D |Trochim, W|Uzzi, B
SCIENCE

13 2010 WASHINGTON USA SCIENCE A Multi-Level Systems Cell Biology = Borner, K|Contractor,
TRANSLATIO Perspective for the  |Research & N|Falk-Krzesinski, HJ|Fiore,
NAL Science of Team Experimental SM|Hall, KL|Keyton,
MEDICINE Science Medicine J|Spring, B|Stokols,

D |Trochim, W|Uzzi, B

Statistical Analysis—p. 44 Temporal Burst Analysis—p. 48 Geospatial Analysis—p. 52 Geospatial Analysis—p. 52
_—
Location Count | #Citations - -=
Netherlands 13 29 P ——
United States 9 318 = —-—
—t
Germany n 36 [ ]
United Kingdom 1 2 7 ]




' N S Cyberinfrastructure for
Network Science Center

Load One File and Run Many Analyses and Visualizations

Times Publication City of CountryJournalTitle Title Subject Authors
Cited Year Publisher (Full) Category
12 2011 NEW YORK  USA COMMUNIC Plug-and-Play Computer Borner, K
ATIONS OF Macroscopes Science
THE ACM
18 2010 MALDEN USA CTS- Advancing the Research &  Falk-Krzesinski, HJ|Borner,
CLINICAL  Science of Team Experimental K|Contractor, N|Fiore,
AND Science Medicine SM|Hall, KL|Keyton,
TRANSLATIO J|Spring, B|Stokols,
NAL D |Trochim, W|Uzzi, B
SCIENCE
13 2010 WASHINGTON USA SCIENCE A Multi-Level Systems Cell Biology = Borner, K|Contractor,
TRANSLATIO Perspective for the  |Research & N|Falk-Krzesinski, HJ|Fiore,
NAL Science of Team Experimental SM|Hall, KL|Keyton,
MEDICINE Science Medicine J|Spring, B|Stokols,
D |Trochim, W|Uzzi, B
Topical Analysis—p. 56 Paper (itation Network—p. 60 Bi-Modal Network—p. 60
T Co-authorand
"?’ :‘ '.:-..}:;z'? many other
P
L s ﬁ’ﬁ STy bi-modal networks.
T - y
— A ) \ >/ S D
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Load One File and Run Many Analyses and Visualizations

Download 20publications.csvfrom x|
http://wiki.cns.iu.edu/download/attachments/12 @ s emmorimoeann
45848/20publications.csv?version=1&modificatio

nDate=1403450235951 Srv format

NSF csv format
Scopus csv format

In Sci2, use ‘File > Load’ and load file as ‘Standard | |
CSVv fO rmat’ | Select I Cancel Details >>

Run ‘Data Preparation > Extract Co-Occurrence
Network’ with parameters:

Q2 Sci2 Tool [N Extract Network from Table
File | Data Preparation Preprocessing Analysis Modeling Visualization Extracts a network from a delimited table
B Convert to Generic Publication

Remove ISI Duphcate Records COIumn Name I

Remove Rows with Multitudinous Fields
b oSt Text Delimiter | |

Extract Directed Network
Extract Bipartite Network
Extract Paper Citation Network
Extract Author Paper Network

:;; Extract Co-Occurrence Network

Co-author network will appearin Data Manager.

10
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Load One File and Run Many Analyses and Visualizations

Run ‘Analysis > Network Analysis Toolkit (NAT)’ to get basic properties:

Nodes: 65

Isolated nodes: 0

Edges: 404

No self loops were discovered.

Average degree: 12.4308

The largest connected component consists of 65 nodes.
Density (disregarding weights): 0.1942

Select ‘Extracted Network on Column Authors’ networkin Data Manager and run
‘Visualization>GUESS’ to open GUESS W|th flle loaded.

Initial layoutis random:

In GUESS, apply ‘Layout > GEM’:

8 e, o 11



Information Visualization MOOC (IVMOOC)
Teaches the Sci2 Tool




@ IVMOOC 2016 MENU

Information Visualization MOOC ivmooc.cniisli et

Register for free: http://ivmooc.cns.iu.edu. Class started Jan 12, 2016.



https://youtu.be/q5Dg-wD8_GY

The Information Visualization MOOC
ivmooc.cns.iu.edu

O
I o
@) o
o
®)
@)
(o)
o
° o0
Exterior Color (Linear) Area (Linear)
count count
E—— 537
1 269 537 269

1

©)

Students from more than 100 countries
350+ faculty members
Hivmooc



Course Schedule

Part 1: Theory and Hands-On

e Session 1— Workflow Design and Visualization Framework
* Session 2—- “When:” Temporal Data

* Session 3— “Where:” Geospatial Data
e Session 4 - “What:” Topical Data _ McedGnds
Mid-Term

e Session 5— “With Whom:” Trees

e Session 6 — “With Whom:” Networks
e Session 7 - Dynamic Visualizations and Deployment
Final Exam

Information Visualization MOOC

Part 2: Students work in teams on client projects.

Final grade is based on Class Participation (10%), Midterm (30%), Final Exam
(30%), and Client Project(30%).



Books Used in the IVMOQOC

VISUAL

NSIGHTS

A Practical Guide to Making Sense of Data

/ Cyberinfrastructure f
(g—\g) c NS N’gtwurk ;derxe"(:n::r

Teaches timely
knowledge:

Advanced algorithms,
tools, and hands-on
workflows.

Atlas of Knowledge
‘\1‘,'\(\17(‘ (,‘:1‘.1 _\];I’p

Teaches timeless knowledge:

Visualization framework—
exemplified using generic
visualization examples and
pioneeringvisualizations.

16



Visualization Frameworks




IVMOOC App

The “IVMOOC Flashcards” app can be downloaded from Google
Play and AppleiOS stores.

B> Google Play

My apps
Shop

< Games
Family

Editors’ Choice

My account
My Play activity
My wishlist
Redeem

Buy gift card

Parent Guide

Categories v Home Top Charts New Releases

iTunes Preview

Overview Music Video Charts

Information Visualization MOOC Flashcards View More by This Developer

|VMOOC FlaShca By Studio Cypher

Open iTunes to buy and download apps.

Studio Cypher Education

This app is compatible with all of yc

IVMOOC

This app is designed for
both iPhone and iPad

Free

Category: Education
Updated: Feb 01, 2016
Version: 1.1.5

Size: 50.2 MB

Language: English

Seller: Studio Cypher, LLC
© Studio Cypher

Rated 4+
k8 Compatibility: Requires i0S 6.0
y L= or later. Compatible with
o LS v,‘{ iPhone, iPad, and iPod touch

Customer Ratings

We have not received enough
ratings to display an average for

Description

Embrace the power of information visualization and render data into actionable insights.
These flashcards show more than 50 visualizations taught in the Information Visualization MOOC (IVMOOC) at

Information Visualization MOOC Flashcards Support ...More

What's New in Version 1.1.5

Small text bug fixes

Screenshots iPhone | iPad

IVMOOC Flashcard Example

Information Visualization MOOC Flashcards
ivmooc.cns.iu.edu

18



How to Classify Different Visualizations?

By
* User insight needs?
e User task types?

e Data tobe visualized?
e Data transformation?

* Visualizationtechnique? 3
* Visual mappingtransformation?

* Interaction techniques?

e Or?



Different Question Types

Terabytes of data

Descriptive &

Predictive
Models

Find your way

\\ \ ’,r /_«/
\\“ \ ’ / /
i -y \ N y.\‘ e P =
. \- "\\;\.." :““ [“.f) S = —
.
g .4‘—"‘
B 32
= i
‘ i L .
—
Find collaborators, friends
® science
w
B
0 I | 1 1 I | I | 1 I | | 1 1 1 | I 1 1 1 I I
I 20I04 T ‘ 1 20!05 I | 1 20106 T ’ T ZOIOT 1 ‘ I 20I08 T ‘ 1 20[09

ldentify trends



Different Levels of Abstraction/Analysis

Macro/Global
Population Level

Meso/Local
Group Level

Micro
Individual Level

21



Type of Analysis vs. Level of Analysis

Micro/Individual
(1-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical Individual person and Larger labs, centers, | All of NSF, all of USA, all
Analysis/Profiling their expertise profiles | universities, research | of science.

domains, or states
Temporal Analysis Funding portfolio of Mapping topic bursts | 113 years of physics
(When) one individual in 20 years of PNAS research

Geospatial Analysis
(Where)

Career trajectory of one
individual

Mapping a state’s
intellectual landscape

PNAS publications

Topical Analysis Base knowledge from Knowledge flows in VxOrd/Topic maps of
(What) which one grantdraws. | chemistry research NIH funding

Network Analysis NSF Co-PI network of Co-author network NIH’s core competency
(With Whom?) one individual

22



Type of Analysis vs. Level 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 \, all

Analysis/Profiling their expertise profiles | universities, research | of scienc||
om.ains or states

Temporal Analysis | Funding portfolio of - i) _==lic bursts | 113 years of p[F= 2
(When) one individual o= )f PNAS research g

Geospatial Analysis | Career trajectory of oné S ;5]..5 = PNAS
(Where) individual intellectual | L
Topical Analysis I N Knowledge fls -p
(What) == Ngr~=—17 '[s. | chemistry researct. "% "
Network Analysis NSF - ugfork of -
(With Whom?) one|s% °.,=-?_' o

% '.R' r:;'




Clients

- - . - 7\
Information Visualization MOOC noiana university  §3)CNS [ fr]

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 Cltahon |nformat10n author locale, and issue number for Isis publications.

Relevant publications, websites, etc: | ress.uchicago.edu/ucp/journals/journal/isis.html

Conditions under which students can publlsh results and/or add project results to their resume: Client would like to approve results.

= b Project Title: e-Xploration
yc I Client Name: Luiy
(

omunidades  proiect 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
OYCIB, a project based on e-Xploration (e-crick.net).
Information on dataset(s) to be used: | can provide 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 basnc knowledge in AMS or MAS and another competences like PHP and MySQL.
Relevant publications, websites, etc: | WWW. 8- et/logs
Conditions under which students can publlsh results and/or add project results to their resume: If any person or institution use my
dataset or another info about eXploration (e-crick.net, oycib.net), | need to approve the results and appear as co-author.

http://ivmooc.cns.iu.edu/clients.html
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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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About Us Research Development Teaching

Open Data and Open
Code for Big Science
of Science Studies

& Behind the scenes of
the design and

B Videos

(g’ = Watch Katy Borner's
full presentation from
TEDxBloomington

B Teaching

_ inJanuary of 2014

seach  (f

¥ XA

Outreach Videos News & Events Connect With Us

We work closely with
clients to provide
custom-made data,
visualization, and
software solutions

B Upcoming Events

=g Katy Borner attends
1 PIUG 2013 Northeast

Conference

Put your money
where your citations
are: a proposal for a
new funding system
(website accessed
9/05/13)

10.13 Katy Bérner presents Mapping
Science Exhibit at WSSF

10.15 Ted Polley & Google Team
present VMOOC at EDUCAUSE

See some of the most
¢ fascinating data

10.22 Katy Bérner presents at the

SciELO 15 Years Conference
visualizations

in the world.

B Our Products

Successful IVMOOC

< We work closely with
will be offered again {

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

All papers, maps, tools, talks, press are linked from http://cns.iu.edu
These slides will soon be at http://cns.iu.edu/docs/presentations

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






