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

CNS Macroscopes 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.
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Places & Spaces Exhibit

This exhibit aims to demonstrate the power of maps to
navigate and make sense of physical places and abstract
topic spaces. The tenth and final iteration of maps debuted
at the University of Miami on September 4, 2014, where all
100 maps will remain in display through December 11, 2014.

Phase 2 of this unique exhibit is designed to bring
Macroscope tools to public places to help exhibit visitors not
only learn how to read science maps but how to make them.

See all the maps and more at the new s
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AcademyScope

AcademyScope is a state-of-the-art, interactive
touc en visualization developed by CNS in
collaboration with the National Academy

of Sciences.

Using a 55-inch, multi-touch screen, viewers
can explore 20 years of reports published by
the National Academy of Sciences, National
Academy of Engineering, Institute of Medicine,
and National Research Council.

Beginning in October 2014, the AcademyScope

web application is available to the public

through the National Academies Press website.

Users can ac the application through the = -

“Browse by Topic” menu on the NAP homep- - b \(Qcademy
age edu), or via the “Browse Topics” F ) Scope
button in the header of every interior page.

The application can also be accessed directly at

nap.edu lemn ope.

Foat v e

s.iu.edufint >_displays to learn
more about the design and programming.
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IVMOOC 201 5 Information Visualization MOOC wowawvesm @ONS  H@

Home Schedule  Announcements  MyProfile  Forum  FAQ samusitoimanmitsBgmadcom | Logout
The Information Visualization MOOC provides Week 1 - Jan. 28, 2014: Visualization Framework & Workflow Design

an overview about the state of the artin infor-

mation visualization, teaching the process of s sy Boener (157)
producing effective visualizations that take

the needs of users into account.

Welcome by Katy Bérner (1:57)

The inaugural IVMOOC, which launched in
January 2013, attracted participants from
more than 100 countries. It is one of the first
MOOCs offered by IU and the first to offer an
opportunity for students to work in teams
with lients. All registrants gain free
access to the Scholarly Database and the

Hands-an:

Legend Creation wih Inkscape (16:03)
VIDED» Wikl

‘Weeldy Tip: Extend S by adding Plugins (313)
The course can be taken for three Indiana
University credits as part of the Online Data

Science Program offered by the School of VlSUAI_

Informatics and Computing.
This IVMOOC companion textbook offers a NS | G HTS

gentle introduction to the design of insightful
Learn more at 0C.cns.iu.edu. visualizations. It seamlessly blends theory and
practice, giving readers both the theoretical
foundation and the practical skills necessary

Cyberinfrastructure for to render data into insights.
c N S Network Science Center

The course will return in January 2015
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Tutorial Overview

9:00 Welcome and Overview of Tutorial and Attendees
9:30 The Sci2 Tool

¢ Download and run the Sci2 Tool

¢ ONE dataset, MANY analyses and visualizations

10:00 Sci2 Tool Workflows

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

¢ Geospatial Analysis: Geomap with network overlays

¢ Topical Analysis: Visualize research profiles

¢ Network Analysis: Co-occurrence networks and bimodal networks
¢ Network Analysis: Evolving collaboration networks
11:00 Networking Break

11:15 Visualization Framework

11:45 IVMOOC — MANY more Workflows

12:15 Plug-and-Play Macroscopes

12:30 Outlook and Q&A

13:00 Adjourn
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Tutorial Overview

9:00 Welcome and Overview of Tutorial and Attendees
9:30 The Sci2 Tool

¢ Download and run the Sci2 Tool

¢ ONE dataset, MANY analyses and visualizations

10:00 Sci2 Tool Workflows

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

* Geospatial Analysis: Geomap with network overlays

* Topical Analysis: Visualize research profiles

* Network Analysis: Co-occurrence networks and bimodal networks
* Network Analysis: Evolving collaboration networks
11:00 Networking Break

11:15 Visualization Framework

11:45 IVMOOC — MANY more Workflows

12:15 Plug-and-Play Macroscopes

12:30 Outlook and Q&A

13:00 Adjourn

The Sci2 Tool:

A Plug-and-Play Macroscope that implements
the Visualization Framework
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Software, Datasets, Plugins, and Documentation

¢ These slides
http://cns.iu.edu/docs/presentations/2015-borner-issi-tutorial.pdf

¢ Sci2 Tool Manual v0.5.1 Alpha, updated to match v1.0 Alpha tool release
http://sci2.wiki.cns.iu.edu

Download
e Sci2 Toolv 1.1 beta Soi? v 1.1 beta
http://sci2.cns.iu.edu December Sth, 2013
¢ Additional Datasets [ 1
http://sci2.wiki.cns.iu.edu/2.5+Sample+Datasets [Windows (XP. Vista & 7) =] l I
« Additional Plugins it Mac 08X
http://sci2.wiki.cns.iu.edu/3.2+Additional+Plugins £ S3e4/5e ac 0sx

Windows (XP, Vista & 7)
Make sure you have Java 1.6 (32-bit suffices) or higher installed or download from
http://www.java.com/en/download. To check your Java version, open a terminal
and run 'java -version'.
Some visualizations are saved as Postscript files. A free Postscript to PDF viewer is
at http://ps2pdf.com and a free PDF Viewer at
http://www.adobe.com/products/reader.html.
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Install and Run Sci2 Download

sci? v 1.1 beta
December 9th, 2013

Sci2 Tool runs on Windows, Mac, and Linux. [ 1
Windows (XP, Vista&7) = I I

32-bit Linux
Intel Mac OSX
G3/G4/G5 Mac 0SX
r 64-bit Linux
Windows (XP, Vista & 7)

Un2|p. {, sciz-N-1 e | w3ke
sei? Browse with Corel Paint Shop Pro Photo X2
Open Command Prompt Here
Extract All...
Scan for Viruses... |
1-Zip » Open archive
Open With... Extract files...
3 Magidso » Extract Here

Run /sci2/sci2.exe

10




@ l NS Cyberinfrastructure for
Network Science Center

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

U % Sci2 Teol [EE=
se File Dats Preparation  Preprocessing  Anslysis Modeling Visuslzation Help
¢ Menu to read data, run B.conle = 51| Dos Marager]|_ = 8

. Welcome to the Science of Science Tool (Sci). - ¥ Directory Tree - Prefy
a |g0 rit h ms. The development of this tool is supported in part by the Cyberinfrastructure for
Metwork Science center and the School of Library and Information Science atIndiana | =
University, the National Science Foundation under Grant No. SBE-0738111 and
¢ Console to see work log, ES115305, w th s 5 wiomnill Founaton. S Scionc ofScence
. Gy portal i.shis indis for more
references to seminal works.

Primany investigators are Katy Bamer, Indiana University and Kevin W, Boyack, SciTech

o Data Manager to SEIECE, VIEW, | s rim i o eion oo onretosonens
save loaded, simulated, or =
derived datasets. (Bamasi] B rericoe ormpieied witsrmatcaly (e Lo
¢ Scheduler to see status of m
algorithm execution. | Agorthr Nome oate T 5 Compl

¥ Resd Directory Hierarchy  08/15/2010 070217 PM e

B Scheduler =a

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.

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

Cyberinfrastri
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Sci2 Tool Interface Components
Download for free at http://sci2.cns.iu.edu

& sci2 Tool =10l x|
File DataPreparation | Preprocessing Analysis Modeling Visualizaton R Help
‘ECmsdeL ?Hdd : =ﬁ|l5?&?mmmuw|(,workﬂoww‘ ='|3|
. Tempor

.... g = Geospatial * a|||[ = [ 11 Data: : \users\Katy \Desktop\A-TOOLS sci2-v 1. 1401
Extract Co-Occurrence  Topicll b pd- [ 361 Unique IS1 Records
[mplementer s): Tmath pr——" -5, Extracted Co-Authorship Network
Integralm(s):Tmmw Extract Top Nodes e e
il il T (¥ Nodles Above or Below Vakie B Network with degree attribute added to nog
Ihttp:/ /wiki.cns.iu.edu/display/CISHI  Delete Isolates £ author information
fork Fytract Tan Frines
Exvact co- A 1o
lmp*ementz File DataPreparation Preprocessing | Analysis Modeling Visuaization R Help
fintegrator, & e
pocuments | 2] Console M | = 014 ata Mansger | ) Workdow Mansger | =g|

p:/ Jwi {

OTTETICS ¥5T ¥ UOT 19 LU e SEa U e S.ast s
o2sText [T Toicd b 2]||[ & T 151 0ste: - Vsers Kty Pesktop & ToOLS o2+ b |
=
e [ o xi
[leFormat |lntegrat Fle Data Preparation Preprocessing Analysis Modeling | Visualization R Help
.......... Documer . - :
flode Desre nttp:/ /| £ console 1‘3"‘“; : 1| 433 Data Manager | € Workfiow Manager | s
empor:
B schedu || i Geospatial » | ~|||[ =T 151 Data: C:\Users\Katy\Desktop\A-TOOLS \sci2-v1. 14
Extract Co-Ocaurrence Network was selected. Topical » B F .}élumque ISI Records

fimplementer (s): Timothy Keley

integrator(s): Timothy Kelley GUESS

Pocumentation: Gephi .00
http:/ /wiki.cns.iv.edu/display/CISHELL /Extract+Co-Occurrence+Net -
lork Radial Tree/Graph (prefuse alpha)

oo Radial Tree/Graph with Annotation (prefuse beta)
Extract Co-Author Network was selected. Toae

Implementer(s): Timathy Kelley

fintegrator(s): Timothy Kelley ;

:umr;eﬂtaknnn: e disoter] , " , Force Drected with Amnotatn (refuse bet)
ttp:/ [wiki.cns.iu.edu/display/CISHELL /Extract+Co-Author+Netwo s i
%28Text+Files%29 g eqmensR shogord st Aorotaton @eeline bera)
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Load One File and Run Many Analyses and Visualizations
Times Publication City of CountryJournal TitleTitle 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 forthe  |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 — ey ® o .
Netherlands B m " "\‘v\ >
United States 9 38 = i
Germany n 3% r - “‘
United Kingdom 1 2
13
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Topical Analysis—p. 56

Paper (itation Network—p. 60

Load One File and Run Many Analyses and Visualizations

Times Publication City of Country Journal TitleTitle 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,

Bi-Modal Network—p. 60

D|Trochim, W|Uzzi, B

Co-author and
many other
bi-modal networks.
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Load One File and Run Many Analyses and Visualizations

Download 20publications.csv from x|
http://wiki.cns.iu.edu/download/attachments/12 Ittt e )
45848/20publications.csv?version=1&madificatio )
nDate=1403450235951 St

NSF csv format
Scopus csv format

In Sci2, use ‘File > Load’ and load file as ‘Standard
csv format’. ] o] e |

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

I bxrac Hetwork rom Table
File | Data Preparation Preprocessing Analysis Modeling Visualization Extracts a network from a delimited table
E' Convert to Generic Publication
Remove IS Duplicate Records Column Name

Remove Rows with Multitudinous Fields

Text Delimiter [1
Extract Directed Network
Extract Bipartite Network
Extract Paper Citation Network
ho  Extract Author Paper Network

gl Excvract Co Ocaurence Network

Co-author network will appear in Data Manager.

NS Cyberinfrastructure for
Network Science Center

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’ network in Data Manager and run
‘Visualization > GUESS’ to open GUESS with file loaded.

Initial layout is random: A

In GUESS, apply ‘Layout > GEM’:

16




Sci2 Workflows

Light, Robert, David E. Polley, and Katy Borner. 2014.
. Scientometrics 101 (2): 1535-1551.
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Tutorial Overview

9:00 Welcome and Overview of Tutorial and Attendees

9:30 The Sci2 Tool

¢ Download and run the Sci2 Tool

¢ ONE dataset, MANY analyses and visualizations

10:00 Sci2 Tool Workflows

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

¢ Geospatial Analysis: Geomap with network overlays

¢ Topical Analysis: Visualize research profiles

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

11:00 Networking Break

11:15 Visualization Framework

11:45 IVMOOC — MANY more Workflows

12:15 Plug-and-Play Macroscopes

12:30 Outlook and Q&A

13:00 Adjourn




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

- e - Pivee q
o o s x| | G5 = wwine”
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.
3 o
2 8|
= e
Jawarded Amount to Date = il
- o
Page Width [8.5 i]
Page Height [ 11.0 2,
¥ Scale Output? 2|

Label [ite

StartDate  [Start Date

EndDate  [Expiation Date

Size By

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

101 for

idpce of eionce.
I & practice

Horizontal line graph of NSF projects

/2 NSF - Award Seorch - Search All Fields - Windows Internet Brplorer-

G~ [F v et oo = 4k
Be ER Vew Faertes ook teb ot - [liselect

6 o o] et seen- e | ST |

- [ kst ool
B Eh Yo oo Do b

1‘.;'&-&-.-15-&-!- x

ke g 3 :
Z771 National Science Foundation

e

Award Search

[ re— P letmrtan ey

e

rip—

| Save in CSV format as *institution™.nsf

v

oupi/m00s

P1Lookup -
ouoi0s s A
Orgaaization Lookup.
oY/ s Gais
ovonoer i R
il | » 4 _ i y
= [ G et o= 7| T Gweemat [Riore =
20
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Temporal bar graph of NSF projects

arch & practice

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 [Tite
StartDate  [Start Date %P 52 ool
Flo Datafreparation Frepeocessng  Anahyss Modelng  Vieuslostion R Help
EndDate  [Expration Date S consae | =]
[ = e o nere
Size By |Awa(dedAmountboDam xrfjmnﬁmlfnﬂmlllm g‘mmvwvum
Date Format [Day-Month-Year Date Format (Europe, e.g. 15/10/2010) met.n-wha.ﬂ:unamhmt 5]
. ;

rd One: Ecraten

muwfm_ =

‘pkmuw > Heextps

|
[LoK ] coneel]

Save ‘visualized with Horigontal 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.

21
Temporal Visualization Macs
Generated from NSF csv file: Indiana.nsf Wcne
July 18, 2012 | 8:46 AM EDT M oel
W pes
1 ] 1 1 I I 1 1 1 I 1 1
1 1 1 1 | y3 v o v T 1 | 1 1 W oous
I 1 1 1 r I = 1 | 1 1 EAR
1 ] 1 1 ] I 1 ] l 1 1
| | | ks i Nyses Pryncs s fuderetel araptons of dans Lmeaty 1 | I I Wus
1 i 1 1 i i 1 ] i 1 1 o
1 ] 1 i L ! ) r ] I 1 1
1 ] 1 ng— | I 1 1 mcs
Ooctora | | iy mwdwﬂ =E mm-:ﬁw# nm_“” =r— I ! ! B ses
1 ] rpen T | 1 | |
1 | 1 e d r T T 1 | taaid
Comteernn - wmmqwmw"--wmwwom-u = t+ 1 | 1 1 W st
| 'l?n..l:?"‘mm. s e 1 T i 1 1 ey
& T T T i 1 |
¥ 1 | e T I »W.ﬁ'u..-.-uzm | i ! et
It atizrn Gane arctirn ] I 1 1
| 1 CAREER] Role of fua RSC rlvwc—nnam'skm ,sa..:h....caa- 1 1 | I Wcer
1 ] | camsen Trarnges ] I 1 1 ™
1 1 1 1 w.adv TRy S——— _ 1 | 1 1 CNs
! : ; ! M:m-wh{-w‘ ol ! ! ! ! M oce
e ‘ Redewchy The Absitlie Ages oung Mot bt —————————————+— | | |
cnrsnm s, et f Contarts o Fracts iy e oo Sy, 5 "“"‘ I i | 1 Wour
Comtrrunen e = racture Lo "am o e s
: i CASEER. roncgmae Raged. and gy Saratvs Ouie a..-.. | e— J : : : Mo
Oeca o
[ ———) " ...m._x.r-..-... — ] 1 1 1 Mous
1 I Tachmied 8 Ty i I 1 |
1 1 1 TE Towwa | 1 1 Wer
i | NEF Wodahop op Kinaeledge Manapement end Visosg ston Tota i of Omoowey [——1 . | L I
. i . ) " Gemuaete Foma S - ~ - : g W ceo
eekiogmes, Eve
! ! ! [yt i by iy v E——— [ | | W ocs
1 ] g s B Ol o Bt o | | |
| I Advarce Jrown Loy Talch Scmrey 1 1 Moo
MR Aciwion o ot roce e v | | ) .
I | e St Guegun = . i i | | | OlsE
Y g.-u}..m-.mim.s-hj - N : - J | ! 1 L Lo
! st 5 Trarmton Subs Mty 1 Bl Fomaton n Bucin Subtia ! ! ! ! ™
[} | sosm i bt Taarra, +- + | | I 1 SBE
: mc--d[mmmu f..-mmdlqsmmsl‘m—umnlla—m : : : B
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Legend Area N < -+

How To Read This Map

Area size: Awarded Amount to Date . 254,777 This temporal bar graph visualization represents each record as a horizontal
Mmmum=_u 118,258 bar with a specific start and end date and a text label on its left side. The area
_'}"::m} %:02-330 e ) of each bar encodes a numerical attribute value, e.g.. total amount of funding.
e NSF Organization 0.98 Year(s) Bars may be colored to present categorical attribute values of records.

See end of PDF for color legend. NS
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Temporal Visualization
Generated from NSF csv file: Indiana.nsf Mecs
July 18, 2012 | 8:46 AM EDT Bowe
M oei
1 I 1 1 \ | 1 1 | 1 1
! : ! D e SRR =T | ! ! W oe3
1 l 1 | I | | | | | Mous
| | | Sades i Apem Fiancs e [ uvdamactal iwaptne o rdan Lpnesy | | | EAR
| | | | ] | | | | | -
! ! | ek aten Do s o o s s | | ! =
| ! ! e b Comprmatie Pl . b | | | Wos
Doctons Compraton fomaan (rargng v—--u o Larmcagm ~n--;-1 Lans g s Ecoiogenl Ciprge | 1
i 1 1 A 4 L 4 ] [Ue:]
| i .---»_mmum srmr Coweg o . g e s | | |
1 i 1 - T T 1 Ses
Cortararce - Augin 2008 Gty o Pa ,.-.mw.......- 1 o v O s | | | [ .
] 1 o T 1 |
cussERTAT Pl—(})_lﬁkdu‘ﬁ‘u::f‘mfiﬁ: T : ! W asT
vk =
It actione Adsong Desohvad O sk Wi, Qs Srvcturn, wid Db caton s an Agicasiy-usrbad Stream Ecowlien mmimmmn i | ] Lt
I 1 CAREER] Feote of fus RFC Fliraly Clamp Lomih CTI8RSC in Sinthr Chocmatd Cotuor v | | | W cesr
] | | CAREER Vaflagesmmiive Oy bued on Mamsnceio: Elacion Tramfer SE—p—m | | '
| i | | The G112 Ut Echecaties Program st US4 _ 1 | | Wcer
! ! ! ! Mecrwrrlte Stsm or Sk s a Bt ! ! ! Hons
US-Tabwms '\-nln, Vadis sm”_.-_ ;u.....ﬂ T o Mt Faseen i 8 i Wiasrta bel et | | |
at ! ! ! M oce
S ...,_ w -..--,...., r— “-ldfn.s‘_ = i i
R Rahd and gy Sarmiis C
Ml e i AFALFA et e e Sy B - - ! 5C|5|P Fundlng W o
i i ki B e ] I f 2 Tool e
— or Sci2 Too
TLS: Towards:a Macroscope for $cnence Pohcy DeCISIOH Makmg — i Mous
— I I x ]
| I ' ...me. e e - - ‘ i 1 Wer
! ! ! £ Arabun o Eaieptic Pabari anc Ariras deiere | 1 | 1
1 ] *  Advchogn of o Dorele rerbrrairey | 1 1 Moo
| I i | Adverce Urbun Laaning. Telch Sciurce 1 1 W ocs
M AcsumBon of Wathe Soutel Dufe Acauation ard Pocmeng Tecmapgem © Suaser (om-nccinesy Apeeach & Se—p—— 1
1, M7 Ormtets i B o S o Bcrom b e . ' | 1 Hoc
i \-“'"" tien R ttvia bt nporacng — T T \ '
e o e cheaca 4t v.-.«x-‘\- eyt v Woss
! G s 3 ot r‘~!u-»uu¢c‘4.u- H L J L !
1 \ SOER Iesaghiog e Uty of Mt s . S e ot T ' ' | | 1 MY
| =00 -.h rr et gan Gt Computihg Emnrimars J.n.-. ™~ m..JJ-._. | | !
| i i | | W ses
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 —
Legend Area I - oo+ =50 How To Read This Map
Area size: Awarded Amount to Date 354,777 This temporal bar graph visualization represents each record as a horizontal
Minimum -_D s — 118,250 bar with a specific start and end date and a text label on its left side. The area
_'\F":;'m . %:0- 330 0 of each bar encodes a numerical attribute value, e.g., total amount of funding
Color NSF Organization 0.96 Year(s) Bars may be colored to present categorical attribute values of records.
See end of PDF for color legend.

Temporal Visualization Sev:en grants by
Generated from NSF csv file: Indiana.nsf — 2nd the “Indiana

July 18, 2012 | 8:56 AM EDT University of

= Pennsylvania
Takes tabular data and generates PostSaipt for a temporal bar graph. ReS'eafCh
Institute” should
be excluded.
Rerun analysis.

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

Label [ritie

StartDate  [Start Date

EndDate  [Expiration Date

SzeBy |awarded Amount to Date

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

Category  [State

Output?

I simplified Layout?

1
| I
- ! Wea
2002 2005 2008 2007 2008 201 2012 2013

Legend Area N <<= How To Read This Map

Area size: Awarded Amount to Date 830,780 This temporal bar graph visualization represents each record as a horizontal

Minmum=0 — 210,253 bar with a specific start and end date and a text label on its left side. The area

_';"ﬂl"‘"\""l -_|_6-4‘3»-35"0 o of each bar encodes a numerical attribute value, e.g.. total amount of funding.

eyt latel abel: Titie .08 Years) Bars may be colored o present categorical attribute values of records.

See end of PDF for color legend.




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

Text, e.g, title

Start date End date

2012 2013

Development and apphcation of Quantum wavepacket ab intio molecular dynamics for study of vibrational properties n hydrogen bonded systems

Technician Support for Stable Isctopic Research Faciity (SIRF) atindiana University

TLS: Towards a Macroscope for Science Policy Decision Making

NSFW Knowledge and Tools in Support of Discovery

Graduate Research Fellowship Program

Area size equals numerical

value, e.g., award amount.

Text, e.g, title

Start date End date

Collaborative Res:

Teaching Math

Second Young

Collaborative
Doctoral Dissertation Improvement s

Morte NSF data workflows can be found in wiki tutotial:
5.1.3 Funding Profiles of Three Researchers at Indiana University
5.2.1 Funding Profiles of Three Universities (NSF Data
5.2.3 Biomedical Funding Profile of NSF (NSF Data

NSF Data
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Tutorial Overview

9:00 Welcome and Overview of Tutorial and Attendees
9:30 The Sci2 Tool

¢ Download and run the Sci2 Tool

¢ ONE dataset, MANY analyses and visualizations

10:00 Sci2 Tool Workflows

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

* Geospatial Analysis: Geomap with network overlays

* Topical Analysis: Visualize research profiles

* Network Analysis: Co-occurrence networks and bimodal networks
* Network Analysis: Evolving collaboration networks
11:00 Networking Break

11:15 Visualization Framework

11:45 IVMOOC — MANY more Workflows

12:15 Plug-and-Play Macroscopes

12:30 Outlook and Q&A

13:00 Adjourn

Geocoding and Geospatial Maps
bitp:/ [ wiki.cns.in.edu/ display/ CIS HET L/ Bing+Geocoder

- AT

*v 4

Aggregate (if

Data with DEEESET) * Geographic Region names + numeric data
geographic * Geolocated identifiers Ch leth \/[
identifiers data with data (Choropleth Map)

\TiSLlahze

(

Geocoordinates + numeric data
(Proportional Symbol Map)

28




Rtos] for

== Load File with Address and Times Cited Fields

ez
resdarch & practice

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

Create a map of influenza patents held by different countries.

A B c D E

=
1 |Country Latitude  Longitude Patents Times Cited (s =
2 |Hungary 47.16116 19.504959 0.083333333 4 CSVﬁles Q\sc}%\sg[nplgdna\ggp\q;gtp]nflung@tcs\{
i|Be|gium 50.500992 4.47677 3.017857143 1
4 |Germany 51.090839  10.45424 4.783333333 4
5 |Canada 62.35873 -96.582092 5.533285714 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 _Swi(zerland 46.813091 8.22414 0.507575758 6
10 Taiwan 23.599751 121.023811 2 3
11 |Australia -24.916201 133.393112 1.617857143 23
12 |United States 39.83 -98.58 73.9383889 220
13 France 46.712448 1.71832 2.201165501 9
14 |South Africa -28.483219 24.676991 0.333333333 1
15 Japan 37.487598 139.838287 15.99166667 39
16 Israel 31.389299  35.36124 3.5 3
17 |United Kingdom = 54.313919 -2.23218 3.85 12
29

A1g0] for

‘scm‘:pten(gcinnre Bing Geocoder

reséarch & practice

gu CIShell Manual /... / Algorithms # Edit @ Watch 2 Share £+ Tools -
Bing Geocoder

Created by Mayur Masrani, last modified by Adam Simpson on Aug 14, 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

bttp:/ [ wiki.cns.iu.edu/ display/ CLS HET I/ Bing+Geocoder
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development of this tool is supporte___Networks  »

i
Geocodes place names to geographic coordinates (atitudes and
longitudes) using Bing. Ensure your machine is connected to the
Internet. Each App Key is limited to 50,000 requests per day.

Performance may vary due to network latency;

Bing App key ] 3'
Place Type [Address ;I_G-J
Place Name Column [Country ;Iil
I™ Indude address detais 2'

[ =]

Enter your Bing app key.
You can obtain one from here

31

K1g0l for

eh & practice

Smts 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 ":
Aggregated by "
Frequency of unique "Country" values added to "Count" column.

Aggregate on column |Country "I

Times Cited

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

ilus, Oty 1 o

| A B c D A B
1 Times Cited Latitude Longitude  Country 1| Times Cited Latitude
2 7 42.02946091 -87.68838501 United States 2 14680 [41.10645f]
3 [ 3 1802
4 0 4 398 [47.506226f]
5 2 42.34999466 -71.08765411 United States 5 101 [37.25198f]
5 14 41.70074844 -86.23918915 United States L] 18 [32.08435f]
7 15 41.70074844 -86.23918915 United States 7 57 [46.768517f]
8 29 41.89422607 -87.61901855 United States 8 55 [47.06615f]
9 32 41.70074844 -86.23918915 United States % 9 455 [47.977184f]
10 7 4170074334 -86.23918915 United States 19 92 §52.15457f]
11 5 4170074834 -86.23918915 United States 1 21 [49.9447171]
12 2 41.11500168 -85.73377991 United States 13 1112 [41.545982f]
13 10 47.50622177 19.06481934 Hungary 13 1381 [43.352654f]
14 44 41.70074844 -86.23918915 United States 14 188 [-22.494667f]
15 0 47.50622559 19.06481934 Hungary 13 56 [51.244551]
16 19 41.70074844 -86.23918915 United States 1§ 0 [-16.49901f)

Extract Top N% Records

Temporal »  Extract Top N Records

Geospatial » -‘«qqre-;a:e Data

-

Topical

[N Aggregate Data

Aggregate data in the table based on a column.

oK I Cancel
c D e [=]
Longitude  Country Count
[-82.45309f] United States 194
57
[15.06482f] Hungary 14
[127.08451f] South Korea 4
[34.81297f] Israel 1
[23.585135f] Romania 2
[7.2015657f] Switzerland 2
[2.2232702f] France 12
[4.49463f] Netherlands 5
[84.528114f] Russia 2
[1.7138832f] Spain 13
[12.727126f] Italy 46
[-45.4818f]  Brazil 3
[10.360385f] Germany 2
[-68.14626f] Bolivia 1132

16



1" Choropleth Map ;
e A Choropleth Map -

Color-codes the name
proportion to associati__|

" resdarch & practice

T ek Subtitle Generated from CSV
General 2
Temporal . ‘ Map World
Geospatial 2 Proportional Symbol Map
Topical » Choropleth Map Region Name | Country
Networks 3 Geospatial Network Layout with Base Map

Color By Times Cited
Color Scaling | Logarithmic

Color Range

i Date Manager ==/
4 CSVfile: C:\sci2\sampledata\geo\usptolnfluenza.csv
J5 Geospatial Visualization (Choropleth Map)
Save

..

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

view.

33

K1g0l for

Szt Reading the Choropleth Map

eh & practice

1l Visuslization (Choropleth Map) Header shows visualization type,

Generated from CSV file: C-\sci2\sampledataigeousptoinfluenza csv data description, and creation date
Jun 14, 2012 | 05:33:37 PM EDT

-
Legend shows
how data matches
up with visual "
representation -
Legend How to Read this Map
Country Color (Logarthmic) This choropietn map Shows 209 COUNtries of the werkd Using the equal-
R area Eckert IV projection. Each country may be color coded in
proportion 10 a numerical value. Minimum and maximum data values
| are given in the legend.

1 e E=

34




% ional Symbol Map ]

sdarch & practice

Proportional Symbol Map

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

Subtitle Generated from CSV file: C:\s

Map World ]

Latitude Latitude
Longitude Longitude

General

Temporal »

Geospatial > Propertional Symbol Map

Topical » Choropleth Map

Networks » Geospatial Network Layout with Base Map

Size Circles By Times Cited

Color Circle Exteriors By | None (uniform coloring)
Exterior Color Scaling | Linear

Exterior Color Range White to Green

Color Circle Interiors By | None (ne coloring)

Interior Color Scaling @
Interior Color Range M

Right-click and Save map as €
PostScript file. Use PostScript
Viewer or convert to pdf to
view. Save
View
35
1001 for . .
52| Reading the Proportional Symbol Map
Geospatial Visualization (Proportional Symbol Map) Header shows visualization type,
Generated from CSV file: C-\sci2ls: ledata\geolsptolnfluenza csv g g 4
Jbyipstintioniivtsicanis data description, and creation date
Legend shows how data How to Read this Map )
. . Avea(Logaritumic) . This propartional symbol mpxwgﬁ counties of the word using
matches up with visual Times € by:grcle centered at its ;:ij n. The area, interior color, and
. extenor color of each circle may 1eplesem numenc Ql\ﬂbuie values.
representation Minimum and maximun data values are given in
NS (ons.iu.eds) 36
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Relevant Sci2 Manual entry

& Edit  dp Add + & Tools ~

@ 5.2.4 Mapping Scientometrics (ISI Data)

&9 Ted Polle Ted Polle view change

{ ]

5.2.4.1 Document Co-Citation = o 5
% < o . )
- ®

>
Scientometrics.isi 30
- v §
Time frame 1978-2008 @: a @
Region(s) Miscellaneous O ¢
Topical Area(s) Scientometrics & @ .
o O o o -
Analysis Type(s): Document Co-Citation Network @ &
Scientometrics is a discipline which uses statistical and computatiq

science. Here we use |S| data from the journal "Scientometrics” and
Awards Search Ge

Download Scientometrics.isi. Load the file using ‘File > Load and lof
document co-citation analysis, as the scale is large enough that the

similarity within the domain of scientometrics

New ISI File Format

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

bttp:/ [ wiki.cns.an.edu/ display/ SCIZTUTORIAL/ 5. 2.4+Mapping+S cientometrics+ %2815 1+ Data%29

@ ' NS Cyberinfrastructure for
< Network Science Center

Tutorial Overview

9:00 Welcome and Overview of Tutorial and Attendees
9:30 The Sci2 Tool

¢ Download and run the Sci2 Tool

¢ ONE dataset, MANY analyses and visualizations

10:00 Sci2 Tool Workflows

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

¢ Geospatial Analysis: Geomap with network overlays

¢ Topical Analysis: Visualize research profiles

¢ Network Analysis: Co-occurrence networks and bimodal networks
¢ Network Analysis: Evolving collaboration networks
11:00 Networking Break

11:15 Visualization Framework

11:45 IVMOOC — MANY more Workflows

12:15 Plug-and-Play Macroscopes

12:30 Outlook and Q&A

13:00 Adjourn

38
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Geomap with Gephi Network Overlay
See 4.7.6 on hitp:/ [ sci2.wifei.cns.in.edu

e

arch & practice

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

geolocations and Extract attributes per geolocation, e.g,, total times cited (TC)

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

+

|| B Search Confluence

Search

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

# 2 Getting Started

Loading and Saving Geovisualization Files in Sci2
@ 3 Algorithms, Tools, and Plugins

S 4 Workflow Design This algorithm allows for the geospatial visualization of network data. The algorithm produces a
network file and corresponding blank map. Gephi is used to edit the network produced by Sci2. Once

ST 0vervieW 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 Statistical 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) =10l

4 8 Topical Analysis (What)
4.9 Network Analysis (With Whom?)

(Creates a world map, and processes the input network so that latitude

4.10 Modeling (Why?) Mep | Countries = Gl
& 5 Sample Workflows -
O
& 6 Sample Science Studies & Online fntt [’"Ws 3 ud
Services Tl -
@ 7 Extending the Sei2 Tool Longitude | xpos =

@ 8 Relevant Datasets and Tools

9 References ilﬂl

=l |
bttp:/ [ sci2 wiki.cns.in.edn/ display/ SCI2ZTUTORIAIL/ 4.7+ Geospatial+Analysis+% 28 W here%029#4.
7Geospatial Analysis%o28W here%29-4.7.6 UsingGephitoRenderNetworksOverlaidonGeoMaps

40
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Use Sci2 Tool to Generate Geomap and Network File

arch & practice

Read prepared .net file and run:

[ I5(3
Fie DataPreparation Preprocessing Analysis Modeling | Visualizaton Help
Genei

’i = 0|t pataManager] = E|

Please visit https.,‘ [sci2.cns.iuv.edu, /nserfaslt.php if you1 LE! Geo Map (Circle Annotations) jsers
uestions about datasets, or viould ke to suggest enhanceme  Networks. b (e e {(Colored-Region Annctations)
Primary investigators are Katy Brner, Indiana University and Kevin W. Boyack, =

Ihescizmdwasdavdooed by Micah W. Linnemeier, Patrick A. Phillips, Chintan Ta 0
fine Chin Hua Knnn and Ruiseall 1 Nuhan Thi1cec the Muherinfrastnichs Chel

o=

File DataPreparation Preprocessing Analysis Modeling Visualization Help

| =] Cnnsdel =0 ‘ =8
86652248525, txt . 2|l & 5% Pajek .net file: C:\Users\katy \Desktopsci2- 12. 20\sampledata\geolgeaNetwork.net
oaded: J5 NetMap_map_geoNetwork
Weersfaty\e 2-12.2 ° £, NetMao net aeoNetwork

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. R

P —— 41
Use Gephi to Generate Network Layout
Start gephi. Use New Project > Open a graph file to read .graphml file that Sci2 generated.
54
Source: NWB-3106702259964186466.nm. graphmi.
[ Report
e I e I
9 Defauit edge type set as UNDIRECTED [~e0 ||
Gephi 0.8 alpha - Project 0 =lolx|
Fle workspace View Tocls Window Phgns Heb
e () Ml ¥ 7N
Graph Type: rdrected . o0 [ @ Ra o+ | =] o [[Gesh x| 1< i=lof :.L.I.JJ\
#olllodes: 47335 [res BT TG ey 9 Herarny
#ofEdges: 2059 @ =) | 2 wetwo ™|
DynamicGraph:  no =l Averge D
Herarchical Gragh: no bl g, Weil
/ etk
x s oen
*' HITS.
2 Madularity
o
= PageRank
- comec
A = Mode ¢
=1 .
A
Virtese e D!m"'l'!kuii‘» | & A wesgn — | — WE Y jjm’ic'
| Wokpazo 4 |
Follow instructions in online tutorial on Manipulating the Network File in Gephi
42
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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 Fie > Export > S1°G/PDF file.

=lolx]
Ele Workspace View Tools Window Plugins Help
I|ﬁ Overview | [2) pata Laboratory B Preview ] E:(In
@ Partton x[[& Ran | ([ =] ol [ Grepn ] =il =)
Nodes [ Edges | & (G orsses \ @ Herarchy | settings
& =5 s
o i
F Avg.
, Netw
= G
1B ap
- HITS
& Mod
o
o Faun
size Conr,
L EL
° A Avg,
A Eiger—
=HE
¥ preses,., Reset [0 - T [ Ta o - —— A & sesin — _Ji= a :,,ll 43
= 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.
PEE B P oenv E Er B Oouwe SOk
File Edit Imoge Layer Select Filter Analysis 3D View Window Help
|wd(h:|4n = Heght[om | Resiuton: [0
@ 8.33% (Layer 1, RGB/8) * x|
T POV YN VTN L P PN
1
A
Wk
«I
EIE
z : j ; - Layer Properties. .. e
P E W Doicate over..—— |}
e Delete Layer .
?!‘ E Convert to Smart Object  [CHANNELS
" iE | Resteriee Layer PATHS
.:I. E '3 Free Transform
a. 'é_ i Color Range...
b E [ Load Selection...
@, i Reselect 44
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Use Photoshop to Overlay Network on Geomap

File [Edif] tmage Layer Select Fitter Anslysic 3D View Window Help | [H Bl %~ @~ &E-~ \|m

Ctrl+Z _ =
stscriz | Pk Rad| T2 o] ®
Alt+Ctri+Z
shift+Ctrl+F
21 ] cut Ctri+x
19 Copy cti+c
p. 7 Copy Merged shift4Ctl+C
@11 easte ctrisv
7, Z:mw >
# [ ac
| Check Speling...
&, Find and Replace Text...
7
N
7|1
|
3
.j‘ Again Shift+Ctr+T
0.1 —_ .
1 Auto-Blend L: |
.\‘_ wto-Slend Layers s
E’ o Define Brush Presst... Skew
T' 7] Define Patten... Distort .|
k‘ ] Define Custom Shape... Perspective
- P » Warp
'] adobe POFPresets... footes 1002
[N Rotate 90° CW
‘| ] PrEee 0 Rotate 90° CCW
= Remote Connections. ..
U, I Colr setongs... ShtsCri+ :U"‘“""'
Assign Profile... -
- o | P conyerttoProfie...

45

Delete anchor nodes and save in preferred format.

Geo Map ()
Eckert IV Projection
AP 06, 2012 | 03:19:51 AM

46
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Practice these steps using “LaszloBarabasi-collaborations.net” linked from Sci2 wiki:
4.7.6 Using Gephi to Render Networks Overlaid on GeoMaps

2
algh -

Geo Map ()
Eckert IV Projection

Apr 11,2012 | 06:20:13 AM

Rounded edges might increase legibility of
overlapping lines.

47

' N S Cyberinfrastructure for
Network Science Center

Tutorial Overview

9:00 Welcome and Overview of Tutorial and Attendees
9:30 The Sci2 Tool

¢ Download and run the Sci2 Tool

¢ ONE dataset, MANY analyses and visualizations

10:00 Sci2 Tool Workflows

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

¢ Geospatial Analysis: Geomap with network overlays

¢ Topical Analysis: Visualize research profiles

¢ Network Analysis: Co-occurrence networks and bimodal networks
¢ Network Analysis: Evolving collaboration networks
11:00 Networking Break

11:15 Visualization Framework

11:45 IVMOOC — MANY more Workflows

12:15 Plug-and-Play Macroscopes

12:30 Outlook and Q&A

13:00 Adjourn

48
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Data: WoS-and Scopus paper level data for
Topical Analysis: 2001—2(_)10, about 25,000 separate journals,
R h Profil proceedings, and series.
esearch Frolles | gimjlarity Metric: Combination of
bibliographic coupling and keyword vectors.
Topical Visualization Number of Disciplines: 554 journal clusters
o e e cipines further aggregated into 13 main disciplines.
June 0%, 20121 05138 FMEDT Birner, Katy, Richard Klavans, et al. (2012) Design
and Update of a Classification System: The UCSD
Map of Science. PLoS ONE 7(7): e39464.
Chemistry doi:10.1371/ journal.pone.0039464
25° . X
o e o] T
o
3 @ Q. O z
2 2 2 8
8 R §
3 / godieled ]
g A0 2
5 o] $ 2 ]
8 e Infectioy Dlse?w :
: .4 s Medical Specialties
e
Biology
Earth Sciences
2008 The Regents of the University of California and SciTech Strategies.
Map updated by SciTech Strategies. OST, and CNS in 2011
Legend Area How To Read This Map
Circle area: Fractional Journal Count 2000 The UGSD map of science depicts a network of §54 subdiscipline nodes that
Unclassified = 85 16.19 are aggregated to 13 main discipiines of science. Each discipline has a distinct
Minimum =0 color and is labeled. Overlaid are circles. each representing all records per
Maximum = 25 unique subdiscipline. Cirdle area is proportional to the number of fractonally
Color: Discipline 28 assigned records. Minimum and maximum data values are given in the legend
See end of POF for ackar legand, CNS (cns.iu.edu) 49

Research Profiles—Publication Data

I & practice

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

§? sci2 Tool =10/ x|
File DataPreparation Preprocessing Analysis Modeling | Visualization R .Heb

General > i =78
Temporal » | |
berinfrastructure for Network Scence Center Geospatial » Bl Data: C:\Jsers\katy\Desktop\TOOL

n; were derived from the Network Workbench Tool Sdence Map via Journals
p:/ /nwb.cns.iuv.edu). Networks »

\Please dite as folows:
562 Team. (2009). Science of Science (Sci2) Tool. Indiana
iversity and ScTech Strategies, http://sci2.cns.iu.edu.

Run ‘Visualization > Topical > Science Map via Journals’

using parameters given to the right.

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

x

Subtite | Generated from 361 Unique ISI Records

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

Journal Title (Full)

Scalng Factor | 1.0
™ simplified Layout?
I show Export Window?

B
lelele e o

50
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Topical Visualization

Generated from 381 Unique ISI Records

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

Map cantinued on right

&

]

Q
8 Vn!echuéblsease
Medical Specialties

2008 The Regents of the University of Calfornia and SciTech Strategies.
Map updated by SciTech Strategies. OST, and CNS in 2011,

Legend Area
Cirdle area: Fractional Journal Count

Unclassified = 22

Minimum =0

Maximum = 88

Color: Discipiine 28
See end of POF for color legend.

How To Read This Map

The UCSD map of science depicts a network of 554 subdiscipline nodes that
are aggregated to 13 main discipiines of science. Each discipline has a distinct
‘color and is labeled. Overlaid are circles, each representing all records per
unique isCi Circle area is p i to the number of fractionally
assigned records. Minimum and maximum data values are given in the legend.

CNS (cns.iu.edu)

Topical Visualization

Generated from 381 Unique IS| Records
90 out of 112 publications were mappad to 182 subdisciplines and 13 disciplines.
June 24, 2012 | 04:04 PM EDT

m Biology

1 BMC EVOLUTIONARY BIOLOGY
1 NATURWISSENSCHAFTEN

w Biotechnology
1 BMC BIOINFORMATICS
2FEBS 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

2MATERIALS 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 APPLIED CHEMISTRY

M 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
1METHODS 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)
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Topical Visualization
Generated from 381 Unique IS| Records

90 out of 112 publications were mappad to 182 subdiscipiines and 13 disciplines.

June 24, 2012 | 04:04 PM EDT

W 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 EUROPHYSICS 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-SOLID STATE MATERIAL...

3 NATURE PHYSICS

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

5 PHYSICAL REVIEW A

2 PHYSICAL REVIEWB

45 PHYSICAL REVIEW LETTERS

2 REVIEWS OF MODERN PHYSICS

m 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

€ 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 REVIEW E

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 L {IP-SYRACUSE U Y

CNS (ens.iv.edu)

I & practice

Research Profiles—Existing Classifications

In addition to using journal names to
- Map career trajectories

- Identify evolving expertise areas

- Compare expertise profiles

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

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 Soil from Ha!rﬂful Effects of Natural Elements [0 Science Map via 554 Fickds { = 9 & 120
111 Conservation and Efficient Use of Water - o = 245
112 Watershed Protection and Management YD axes oo = i 245
121 Management of Range Resources Subtitie [ ... \Preprocessed-USDA-FundsFY2008.csv 520
122 Management and Control of Forest and Range Fires 520
123 Management and Sustainability of Forest Resources UCSD Area IUCSD Map Field Name 231
124 Urban Forestry 231
Label [knowLEDGE AREA
125 Agroforestry 231
T S U T . =T Value o, Pr
Run Vienalization = Topical = Science Map via 354 Fields Jro. projecs
using parameters given to the nght Scaiing Factor [ 1.0
& £ &
Postscapt file will appear m Date Manager: I” Sinpified Layout?
Save and open with a Postscrpt Viewer. | sthow Export Window?
54
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UCSD Map Loet et al science maps ISI categories  http://vosviewer.com
& P
£ "y Developmenta)
— . T CofBigisy - T eurodicncg, Intdgfative,
M A P Sl S Aiperer's
B‘ulw‘c‘; H g Neungiaen™]
R WL i A fea——
Blofhylics .. Clingal . __of Geara Sk
. ] % dﬁw‘?ﬁy Sciences. Y
s [l ) Bwéj:::m':::a
- Mcmesy - . Poguiation, <%
\ S
% Epidemlogy
3 NG P
s Skl

.\ Produced by

Scien NHMap
(https://app.nihinaps.org) o
ele)

Elsevier’s SciVal Map Science-Metrix.cor

Cyberinfrastructure for
Network Science Center

Tutorial Overview

9:00 Welcome and Overview of Tutorial and Attendees
9:30 The Sci2 Tool

¢ Download and run the Sci2 Tool

¢ ONE dataset, MANY analyses and visualizations

10:00 Sci2 Tool Workflows

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

¢ Geospatial Analysis: Geomap with network overlays

¢ Topical Analysis: Visualize research profiles

¢ Network Analysis: Co-occurrence networks and bimodal networks
¢ Network Analysis: Evolving collaboration networks
11:00 Networking Break

11:15 Visualization Framework

11:45 IVMOOC — MANY more Workflows

12:15 Plug-and-Play Macroscopes

12:30 Outlook and Q&A

13:00 Adjourn

56
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General Network Extraction:
Weighted, Undirected Co-Occurrence Network

A B E D
1 Paper Authors References Year
2P A1 1970
3 P2 A%A6 Pl 1980
4 P3 ALAZ  PLP2 1990
5 P4 ALA%AS P2 1995
6 PS  ASA6  P1;P2;P3;P4 1995 @1 *Vertices 6
7 P6  AZA6  PS 2000 1 A1
@ 2 A6
3A2
4 A3
Author co-occurrence network ®hs 5 AS
@
. | 6 A4
—_ o *Edges 6
Extracts a network from a delimited table 232
Column Name |Authors |
I & 141
Text Delimiter [:l 151
561
161
251

57

General Network Extraction:
’ 3:"__"?"“"“‘_.‘“ Unweighted, Directed Bipartite Network

R = B B @ *VerU§es 12 . .
1 Paper Authors References Year 1P1 blPartlFeque Paper
2Pt A1 1970 - 2 Al bipartitetype "Authors"
3 P2 AZA6 Pl 1980 LI 3 P2 bipartitetype "Paper"
4 P3  ALA3  PLP2 1990 4 A2 bipartitetype "Authors"
5 P4 ALA%AS P2 1995 [ I 5 A6 bipattitetype "Authors"
6 PS  ASA6  PL;P2;P3;P4 1995 6 P3 bipartitetype "Paper"
. [
7 P6  AZA6  PS 2000 Author 7 A3 bipartitetype "Authors"
u Paper ™ 8 P4 bipartitetype "Paper”
s 9 A4 bipartitetype "Authors"
10 A5 bipartitetype "Authors"
11 P5 bipartitetype "Paper”
. . Q. 12 P6 bipartitetype "Paper”
Paper-author bipartite (2-mode) network *Arcs
12
34
Extract a bipartite network from two columns in the table. 1f the column W @ 35
values may list multiple entries, enter the spedal text which delimits
them. 62
First column [paper 67
o, 82
Second colsmn [authors 810
i ; I ' 89
Text Delimiter [il N 15
\ 1110
& 124

Object: [nodesbasednno}'j Property: |bipartitatype | Operator: E]vdue: 125 58




General Network Extraction:
Unweighted, Directed Network

A 8 B B ™ *Vertljces 12
1 Paper Authors References Year 1P1 mdegree 0
21 A 1970 | [ 2 Al indegree 3
3 P2 AZA6 Pl 1980 Ll 3 P2 indegree 0
4 P3 ALA3  PLP2 1990 4 A2 indegree 2
5 P4 ALA&AS P2 1995 Q. 5 A6 indegree 3
6 P5  AS;A6  P1;P2;P3;P4 1995 6 P3 indegree 0
7 P6  AZAG6  PS 2000 ® Author 7 A3in deggree 1
B Paper 8 P4 indegree 0
W )
9 A4 indegree 1
10 A5 indegree 2
11 P5 indegree 0
Given a table, this aigorithm a [ ™ 12 P6 indegree 0
directed edge that starts ata
column node. *Arcs
Source Column Paper 12
34
Target Column Authors ™ @ 35
Text Delimiter E 62
67
Visuglization R Help é 0. 810
: 82
- P3 . 89
Network Analysis Tookit (NAT) Lm Pl 1110
the Layout mer 115
. Unweighted & Undirected » [ ™
hell-Session-4653¢ __Veighted & Undrrected B oonciacina 12 4
Unweighted &Directed Node Indegree 125 5
General Network Extraction:
Unweighted, Directed Paper-Citation Network
A B c D .
*
1 Paper Authors References Year Vertices 6
2P A 1970 1P1
3 P2 AZA6 P 1980 2P2
4 P3  ALA3  PLP2 1990
5 P4 ALAZAS P2 1995 3P3
6 P5  AS5A6  PLP2;P3;P4 1995 4 P4
7 P6  AZA6  PS 2000
5P5
6 P6
*Arcs
21
Given a bl tis ot ALCS from papers to references 31
drected edge that starts &°
column node. 32
Source Column Paper é . P3 42
Target Column References . PS5 5 4
Text Delimiter ; - Pt 5 3
51
12 M. 52
65
1970 1980 1990 1995
60

30



General Network Extraction:
Unweighted, Directed Bi-Partite Network

*Vertices 11

A B c D
1 Paper Authors References Year 1P1 bipartitetype "Paper"
ZNP1 AL 1970 2 P2 bipartitetype "Paper"
3 P2 AZA6  P1 1980 T " "
Mr: laaas ez 1990 3 P1 bipartitetype "References
5 Pa  ALAGAS P2 1995 4 P3 bipartitetype "Paper"
6 PS5 ASA6  PLP2;P3;P4 1995 5 P2 bipartitetype "References"
7.P6  AZA6  PS 2000 6 P4 bipartitetype "Paper”
H- 7 P5 bipartitetype "Paper”
u Mes 8 P4 bipartitetype "References"
! ¥ 9 P3 bipartitetype "References"
e e 10 P6 bipartitetype "Paper”
Extracta bipartite network IS Ll 11 P5 bipartitetype "References"
values may list multiple enty .
them. P2 *Arcs
st P . = 23
[ 43
Second column References 45
Text Delimiter [; I 65
73
79
75
WRONG!!
eeoe
10 11

ISI Paper-Citation Network Extraction

A B & D E
1 Authors Cited References Publication Year Title Cite Me As
2 A1|A2 BENSMAN SJ, 1998, LIBR RESOUR TECH SER, V42, F‘ld7|BRO\ 2000 T1 A1, 2000, INT MICROBIOL, V10, P65
3 |A1 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, PdUBlGILBE 2001 T3 A2, 2001, SCIENTOMETRICS, V60, P295
S |Al ASIMOV A, 1963, GENETIC CODE]LEDERBERG J,1972, NATUI 2001 T4 A1, 2001, J INFORM SCI, V30, P119
6 Al|A2 AVERY OT, 1944, J EXP MED, V79, P137| SMALL H, 1985, J INF 2002 TS  Al, 2002, INFORM TECHNOL LIBR, V22, P183
Arcs from references to papers—
in the direction of information flow
. 1 00l

File | Data Preparation Preprocessing Analysic

Remave ISI Dupicate Records — m ]

Remove Rows with Multitudinous Fields ™ \
Extract Directed Network L] ; *MA1, 2001, J Inform Sci, V30, P119
Extract Bipartite Network - AT 2000, Int Microbiol, V10, P65 gy
Extr: 3
Extract Author Paper Network ™
B A1, 2002, Inform Technol Libr, V22, P183
n
| |
Ml A2, 2001, Scientometrics, V60, P295
- WAT 2000, P AsistAnnu Meet, V40, P486
m / -
u

62




@ l NS Cyberinfrastructure for
/ Network Science Center

Tutorial Overview

9:00 Welcome and Overview of Tutorial and Attendees
9:30 The Sci2 Tool

¢ Download and run the Sci2 Tool

¢ ONE dataset, MANY analyses and visualizations

10:00 Sci2 Tool Workflows

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

* Geospatial Analysis: Geomap with network overlays

* Topical Analysis: Visualize research profiles

* Network Analysis: Co-occurrence networks and bimodal networks
* Network Analysis: Evolving collaboration networks
11:00 Networking Break

11:15 Visualization Framework

11:45 IVMOOC — MANY more Workflows

12:15 Plug-and-Play Macroscopes

12:30 Outlook and Q&A

13:00 Adjourn

Evolving collaboration networks
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Load isi formatted file

+ sciz-vl.5-alpha » sampledata » scientometrics » isi

e spign:
|| FourNetSciResearchel 7 LaszloBarabasi
2] StanleyWasserman.isi | TestSPapers.isi

As csy, file looks like:

A | B | ¢ | o | E | F |G
1 |Abstract Authors Authors (Full Names) Beginning Book SerieBook SerneCited Pate (
_2 |The systematic study of Colizza, V|Barrat, AlBarthelemy, M|Vespignani, A 2015
_3 |Uncovering the hidden réColizza, V|Flammini, AlSerrano, MAVespignani, A 110
_4 |Computer viruses can s|Vespignani, A 135
_5 |Mapping the Internet ge1Dall/Asta, L|Alvarez-Hamelin, [[Barrat, AlVazquez, AlVespignani, A 140 LECTURE NOTES IN

Visualize each time slide separately:

LYe—

S e

1990-1991

65

Relevant Sci2 Manual entry

Home £ Tools ~
Vinwoduction 5.1.2 Time Slicing of Co-Authorship Networks (IS| Data)
& 2 Gefting Started &5 Aadea by Ted Polley, I35t 2cited by Scoft Weingar on Mar 16, 2011 view change
& 3 Algorthms, Toois,
and Plugins AlessandroVespignan isi
# 4 Workflow Design
i Time frame 19902006
= 5§ Sample Workflows
&5 egion(s Indiana University, University of Rome, Yale University, Leiden Unwersity, Intemational Center for Theoretical Physics,
& 51 indiidual Level R Indiana Us ity U ty of R Yale Us ity, Leiden U ity Ints I Center for Theoretical Ph
Studies -Micro University of Paris-Sud
33.&?:.‘33".?.? Topical Area(s) Informatics, Comples Network Science and System Research, Physics, Statistics, Epiderics
Pubiication, and Analysis Type(s} Co-Authorship Netwark
Funding Profiles. lysis Type(s) up Netwe
olOne s
Researcher The Sci” Tool supports the analysis of evohing networks. For this study, load Alessandro Vespignanis publication history from IS, which can be
(EndNote and downloaded from Thomson's Web of Science or loaded using ‘File > Load" and following this path- 'yoursci2directory/sampledata/scientometrics
NSF Data) fisi/AlessandroVespignani isiusing* Slice the data into five year intenvals from 19902006 using Preprocessing > Temporal > Slice Table by Time' and the
5.1.2 Time Slicing following parameters

of Co-Authorship

Networks (IS | = G Sice Table by Time [E=ET=)

Data)
5.1.3 Funding | Siice a table into aroups of rows by time.
Profies of Three
Researchers at = 81
Inckania Univrsiy e T — || -
(NSF Data)
51.4 Sudying Date/Time Format vy 2]
Four Major NetSci —_—m—
Researchers (151 Slice Into Years >
Data)
& 5.2 Instiution Level Hew Man? 5
Studies - Meso
& 5.3 Global Level FomTioe 1920
Studies - Macro
ToTi
& 6 Sample Science Ll i
Studies & Online £
S 7] Cumulative?
& 7 Extending the Sci2 ] Align With Caendar
= el [Soney ]
and Tools Week Starts On | Sunday. |
9Refsrences el el

bttp:/ [ sci2.wikei.cns.in.edu/ 5. 1.2+ Time+S licing+of+Co-Authorship+Networks+ (1S [+Data)
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-
§% Slice Table by Time

Slice a table into groups of rows by time.

Date/Time Column l" bli Year 'J

Date/Time Format  yyyy

Slice Into Years -
“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 fram the beginning to the end of each table's time interval, which
From Time 1990 can be seen in the Data Manager and below:

[ER 8] 101 Unique 151 Records
{11 slice from beginning of 1990 to end of 2006 (101 records)
F77 slice From beginning of 1990 to end of 2001 (65 records)
£77 slice from beginning of 1990 to end of 199 (26 records)
B Align With Calendar m slice from beginning of 1990 to end of 1991 (4 records)

To Time 2006

[¥] Cumulative?

WeekStartsOn  |Sunday  The latter option aligns the output tables according to calendar intervals:

(1]

01 Unique ISI Records
{ slice From beginning of 2002 to end of 2006 (36 records)

r! slice From beginning of 1997 to end of 2001 (39 records)
D slice From beginning of 1992 to end of 1996 (22 records)
£ slice from beginning of 1990 ta end of 1991 (4 records)

Choosing "Years” under "Slice Into" creates multiple tables beginning frorm January 17 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+S licing+of+ Co-Authorship+Networks+ (1S [+Data)

67

Visualize Each Network, Keep Node Positions

6.

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

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

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

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

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 desctibed above and for each network visualization, run "File > Import Node Positions'
and open "yoursci2directory/ NodePositions.csv'.

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

bttp:/ [ sci2.wiki.cns.in.edu/ 5. 1.2+ Time+Shcing+of+Co-Authorship+ Networks+ 1S+ Data)
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Sifpecacience Visualize Each Network, Keep Node Positions

arch & practice
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bitp:/ [ sci2.wiki.cns.in.edn/ 5.1.2+ Time+S licing+of+Co-Authorship+Networks+(1ST+ Data)
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Relevant CIShell plugin

C |Sh(‘“s"°e Table by Time £ Tools ~
A <4 A
Added b ncir, last edited by Ted Polley on Jan 12,2011 (diew change)
Description
Slice Table By Time is an algorithm to chop a table up into new tables, based an a dateftime column. It takes the column with the dateftime data, a string
describing the format of that column, the intervals that the data should be sliced inta, whether of not the slices are cumulative, 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 date/time values should have a single value for 2ach row of data. It is used by the algorithm to choose which slice(s) the row should end up
in. In order to determine what dateftime is represented by that row, you must provide the algorithm with a descriptive format, in the second parameter. For instance,
2 four digit year would be represented by yyyy (the default value). See hiip:ifjoda-ime. forg: TimeFormat htmi for
details of all the various formatting options
The next dropdovm has the available intervals ta slice the table into. These include milliseconds, seconds, minutes, hours, days, weeks, fortnights. months
quarters, years, decades, and centuries. A future version of the algorithm may include the ability to select how many of these intervals should be grouped together
at once.
The checkbox that follows determines if the slices will be cumulative. If the slices are not cumulative, every fow in the oniginal table is in one and only one resulting
slice. However, ifthe slices are cumulative, every row in the original table is in the slice it is for and every slice for a period atter that
The checkbox that follows determines if the slices will be aligned with the calendar. For instance, if the first row is for June 7th, 2006 and yearly slices are chosen,
then the default behavior will be to have the first slice be from June 7th, 2006 1o June 6th, 2007. However, if the slices are aligned with the calendar. the first slice
will be from January 1st, 2006 to December 31st, 2006. Alignment doas not affact the output for intervals of fortnights, quarters, decades, o milliseconds.
Ifthe slices are aligned with the calendar and are weekly, then the day the week starts is used to determine 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 af the time slice algorithm that annotate the original 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 aver time. Altematively, only a
particular time period might be of interest, and this algorithm can extract it from data for a larger time range.
Implementation Details
This algorithm uses the Joda Time library extensively, which provides significantly improved capabilities compared to the default Java algorithms for dates and
times
bitp:/ [ cishell.wifi.cns.iu.edu/ Slice+ Table+by+Time
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Network Visualization with GUESS

Pan:

jstrokecolor  0,0,0,255 _Bercac® Ringenrol, Bb

style 2
lbmes_cted 3811
[visbie true

[width 50.0
Ix 103.0
2 99.5

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

[ coour || show |[ re || sue |[ showisbe || riersvs ||

“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 ->

~Joesin: [=vjvae [ | Center’.

| Formathode Labels | [ Format Edge Labels |

[ tosesape || conm || cramgertstony |

Changs Label |
Select g to

select/move single

[ resseunen ][ coore ] nodes. Hold down ‘Shift’
Zemim o | to select multiple.
T, Sophvetter] Right click node/edge to
modify Color, Shape, etc.
oo Network Visualization Graph Modifier:

ich & practice

with GUESS

L+

pas
>

>

lesmanngk¥aufman, H
\

kutieli, |

ercacly Riandelbrot, Bb

jon, B
" Vi a, M
\igasplinar, A

ta, E‘ » Alippi, A

y e, ® Costantini, M

q qg,nzz:/vs ‘ “® Pelri, A

& Panarn GG

bbject: | nodes based on -> | »| Property: | tmes_cited ~/| Operator: value: | 1000

coow || show || vide |[ see || showisbel || ridersbel || changeLabel
| _FormatNodelabels || FormatEdgeLabels |

[ Nodeshape || center || changerstory |

[ Ressetnesr || coore |
Zoom Level: | 1.57998 |
Nodes v | times._cited ~| From: |5 | 70: [20 || DoReszetnear |

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.
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Network Visualization with GUESS

. Extracted Co-Authorship Network - GUESS
Fle Edit Layout Saipt View Help

§ Vespignani, A-Munoz... I:
Fed | vake | ley, He
£ |_edgeid 124 J Bl evich, Ev
& color 111,168,56,255 ¥, P
8 (drected false ; %
£ Cafiers, R
5 label ot
'S |labelcolor 0,0,0,255 \ Sk A
labelsize 12 / s s,
labelvisible false ‘pie”mﬂm-\\h&smmrﬂ [gpufman, H
node1 no a4 e
node2 n38 Ly ‘ .
number_of_co... 5 f <Marsii,M . Yekutieli, |
originallabe! P Aandelbrot, Bb
isble true Q Sgmnan, A, Porcocs '
. | ESVespig
weight 5.0 - » .Du]ox‘ma
width 2,4375 . Vilone, D' 1925502
O » Alippi, A
Ik w«Costantini, M
| Socund’y <Clizzal\ sBomergk  Pelri, A
=Paparo. G
avw
>>> resizelinear(times_cited,1,20)
>>>

Interpreter uses Jython a combination of Java and Python.

Try
resizeLinear(times_cited,1,20)
colorize(times_cited, white, red)
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' N S Cyberinfrastructure for
Network Science Center

Tutorial Overview

9:00 Welcome and Overview of Tutorial and Attendees
9:30 The Sci2 Tool

¢ Download and run the Sci2 Tool

¢ ONE dataset, MANY analyses and visualizations

10:00 Sci2 Tool Workflows

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

* Geospatial Analysis: Geomap with network overlays

* Topical Analysis: Visualize research profiles

* Network Analysis: Co-occurrence networks and bimodal networks
* Network Analysis: Evolving collaboration networks
11:00 Networking Break

11:15 Visualization Framework

11:45 IVMOOC — MANY more Workflows

12:15 Plug-and-Play Macroscopes

12:30 Outlook and Q&A

13:00 Adjourn

Visualization Framework
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Theoretically Grounded and Practically Useful
Visualization Framework

developed to empower the broadest spectrum of users to read
and make data visualizations that are useful and meaningful to
them.

The visualization framework was used to

e design the aforementioned study and

* develop plug-and-play macroscope tools that improve the
data visualization literacy of researchers, practitioners,
IVMOOC students, museum visitors, and others.

Borner, Katy. 2015. Atlas of Knowledge: Anyone Can Map. The MIT Press.

LEVELS
Tasks
MICRO: Individual Level MESO: Local Level MACRO: Global Level
about 1-1,000 records about 1,001-100,000 records more than 100,000 records
page 6 page 8 page 10
i i
TYPES LR L

Statistical Analysis v
page 44

Knowledge
.+ gl Cartography
' 3| page13s

WHEN:
Temporal Analysis
page 48

T
WHERE:

Geospatial Analysis

page 52

WHAT:

Topical Analysis
page 56

WITH WHOM:
Network Analysis
page 60

78
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Workflow Design

and Interpretation, page 72

User Needs Acquisition, page 40
Data Acquisition, page 42

v
458

um.
Interaction, page 68
Combination, page 66

Analyze & Visualize

Statistical Studies, page 44

Statistical Visualization Types, page 46
Temporal Studies —"When', page 48
Temporal Visualization Types, page 50
Geospatial Studies —"Where', page 52 _’ h
Geospatial Visualization Types, page 54
Topical Studies—"What', page 56

Topical Visualization Types, page 58
Network Studies —"With Whom', page 60
Network Visualization Types, page 62
Studying Dynamics, page 64

Borner, Katy. 2015. Atlas of Knowledge: Anyone Can Map. The MIT Press.

http://scimaps.org/atlas2

Needs-Driven Workflow Design

DEPLOY
. Validation
Interpretation m
Stakeholders Visually
encode
l data
Types and levels of analysis determine I A

data, algorithms & parameters, and

deployment

visualiz.
Data % ée ‘ﬁ type

READ

Overlay
data

| [ .

Select A

ANALYZE VISUALIZE
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Needs-Driven Workflow Design

‘

L‘ } ()
L

Stakeholders

Validation

l

Types and levels of analysis determine

Interpretation

data, algorithms & parameters, and
deployment

1
> BO o

DEPLOY

Visually
encode
data

Overlay

data N

I

Select
visualiz.

type ;

READ ANALYZE VISUALIZE AN
Types
Insight Need Types DataScale Types | Visualization Types | Graphic Symbol Types | Graphic Variable Types | Interaction Types
page 26 page 28 page30 page 32 page 34 page 26
- categorize/cluster - nominal - 1able - geometric symbols | - spatial - overview
- order/rank/sort « ordinal « chart point position = Zoom
- distributions « interval = graph line = retinal « search and locate
(also outliers, gaps) « 1atio « map area form « filter
« comparisons « network layout surface color + details-on-demand
- trends VO!U"‘E optics - history
(process and time) + linguistic symbols motion « extract
|+ geospatial e « link and brush
+ compositions numerals‘ « projection
(also of text) punctuation marks « distortion

- correlations/relationships

» pictorial symbols
images
icons

statistical glyphs

Borner, Katy. 2015. Atlas of Knowledge: Anyone Can Map. The MIT Press.

http:

scimaps.of:

atlas2
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Types
Basic Task Types
Bertin, 1967 Wehrend Few, 2004  Yau,2011 Rendgen&  Frankel, | Tool: Many  Tool: Chart | Borner,
& Lewis, Wiedemann, 2012 Eyes Chooser 2014
1996 2012
selection categorize category categorize/
cluster
order rank ranking table order/rank/
sort
distribution  distribution distribution | distributions
(also outliers,
gaps)
compare nominal differences compare | compare comparison | comparisons
comparison and data values
& deviation contrast
time series patterns time process | trackrises trend trends
over time and time | andfalls (process and
overtime time)
geospatial spatial location generate geospatial
relations maps
quantity part-to- proportions formand | see parts composition | compositions
whole structure | of whole, (also of text)
analyze text
association correlate correlation relationships  hierarchy relations relationship | correlations/
between relationships
data points
83
Insight Need Types DataScale Types | Visualization Types | Graphic Symbol Types | Graphic Variable Types | Interaction Types
page 26 page 28 page30 page32 page 34 page 26
- categorize/cluster - nominal - 1able - geometric symbols - spatial - overview
« order/rank/sort « ordinal « chart point position = Zoom
« distributions « interval + graph line » retinal « search and locate
(also outliers, gaps) « 1atio « map area form « filter
« comparisons « network layout surface color + details-on-demand
- trends VO!U"‘G . optics - history
(process and time) b im?um.( symbols motion + extract
- geospatial D « link and brush
J : numerals
+ compositions & « projection
. punctuation marks
(also of text) « distortion
omelations/rekationsh » pictorial symbols
correlations/relationships images
icons
statistical glyphs.
i See page 24
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Visualization Types (Reference Systems)

1. Charts: No reference system—e.g., Wordle.com, pie charts

2. Tables: Categorical axes that can be selected, reordered; cells
can be color coded and might contain proportional symbols.
Special kind of graph.

3. Graphs: Quantitative or qualitative (categorical) axes.
Timelines, bar graphs, scatter plots.

4. Geospatial maps: Use latitude and longitude reference
system. World or city maps.

5. Network layouts: Node position might depends on node
attributes or node similarity. Trees: hierarchies, taxonomies,
genealogies. Networks: social networks, migration flows.

Types

Insight Need Types Data Scale Types | Visualization Types || Graphic Symbol Types | Graphic Variable Types] Interaction Types
page 28 page 30 page 32 page 34 page 26

= nomina - table - geometric symbpols - spatial

« ordinal . C point position

« network layout

punctuation marks

- pictorial symbols

s/relationships

Borner, Katy. 2015. Atlas of Knowledge: Anyone Can Map. The MIT Press.
http://scimaps.org/atlas2




Graphic Variable Types Versus Graphic Symbol Types
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Graphic Variable Types Versus Graphic Symbol Types
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Graphic Variable Types Versus Graphic Symbol Types
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Information Visualization MOOC (IVMOOC)
Teaches the
Visualization Framework and The Sci2 Tool
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Information Visualization MOOC 2 moiana universiry. G9CNS fr ]

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 account.

The course can be taken for three Indiana University credits
as part of the Online Data S m, as part of the
Information and Library Science M.S. program, and as part
of the online Data Science M.S. Program offered by the
School of Informatics and Computing. Students seeking
enroliment information should contact Rhonda Spencer at
812-855-2018, @indiana.edu or

datasci@ind

Among other topics, the course covers: 0
egister for Course

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

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

® Discussions of systems that drive research and
development.

Register for free at http://ivmooc.cns.iu.edu. Class restarted in January 13, 2015.

Information Visualization M IVMooC.Cl

Already registered? Click here to go to the course.
Forgot your password? Click here to reset it.

91

The Information Visualization MOOC
Ivmooc.cns.iu.edu

(o]

Exterior Color (Linsar) Area (Linear) Students from more than 100 countries

count count

350+ faculty members
#ivmooc
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Course Schedule

Part 1: Theory and Hands-On

¢ Session 1 — Workflow Design and Visualization Framework
¢ Session 2 — “When:” Temporal Data

¢ Session 3 — “Where:” Geospatial Data
¢ Session 4 — “What:” Topical Data
Mid-Term

¢ Session 5 — “With Whom:” Trees

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

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%).

93

Books Used in the IVMOOC

INSIGHTS

Teaches timely Teaches timeless knowledge:
knowledge: Visualization framework—
Advanced algorithms, exemplified using generic
tools, and hands-on visualization examples and
workflows. pioneering visualizations.

94
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Visualization Frameworks

How to Classify Different Visualizations?

By
e User insight needs?

User task types?

¢ Data to be visualized?
¢ Data transformation?

e Visualization technique?
* Visual mapping transformation?

* Interaction techniques?

e Or?

48



Different Question Types

Find your way

X

Descriptive & \\. \\
Predictive —
Models

Terabytes of data

Identify trends

97

Different Levels of Abstraction/Analysis

Macro/Global
Population Level

Meso/Local
Group Level

Micro
Individual Level

49



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 | Career trajectory of one | Mapping a state’s PNAS publications
(Where) individual intellectual landscape
Topical Analysis Base knowledge from Knowledge flows in VxOrd/Topic maps of
(What) which one grant draws. | chemistry research NIH funding
Network Analysis NSF Co-PI network of Co-author network NIH’s core competency

(With Whom?)

one individual

99

Type of Analysis vs. Level of Analysis

Micro/Individual
(1-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical
Analysis/Profiling

Temporal Analysis
(When)

Geospatial Analysis
(Where)

Topical Analysis
(What)

Network Analysis
(With Whom?)

100
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Clients

Information Visualization MOOC o university §)CNS EQ

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, au'(hor locale, and issue number for Isis publications.

Relevant publications, websites, etc: hit
Conditions under which students can publis| vesults andlor add pro1ect results to thelr resume‘ Client would like to approve results.

: b Project Title: e-Xploration

(eyCI Client Name: Luiy

Comur " 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
0OYCIB, a project based on e-Xploration (e-crick ).
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 0YCIB
development, it is necessary to have ba: knowled ein AMS or MAS and another competences like PHP and MySQL.
Relevant publications, websites, et
Conditions under which can publ sh results andlor add project results to their resume: If any persen or institution use my
dataset or another info about eXploration (e-crick 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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Plug-and-Play Macroscopes
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COMMUNICATIONS
°"'ACMP

i s K:;
Q R },.;G"u -\':) 'Q .

Borner, Katy. (2011).

Plug-and-Play Macroscopes.

p|ug and- p|ay Communications of the
Macroscopes [JCICIZATIC/ACIELS

by Katy Borner
AN

Video and paper are at

Designing “Dream Tools”

Many of the best micro-, tele-, and macroscopes are designed by

scientists keen to observe and comprehend what

no one has seen or understood before. calileo Galilei

(1564-1642) recognized the potential of a spyglass for the study of the
heavens, ground and polished his own lenses, and used the improved optical
instruments to make discoveries like the moons of Jupiter, providing
guantitative evidence for the Copernican theory.

Today, scientists repurpose, extend, and invent new hardware and

(o ”
software to create m a C rOS CO p eS that may solve both

local and global challenges.

CNS Macroscope tools EMPOWELI me, my students, colleagues, and
more than 100,000 others that downloaded them.

106
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Macroscopes

Decision making in science, industry, and politics, as well as in daily life, requires that
we make sense of data sets representing the structure and dynamics of complex
systems. Analysis, navigation, and management of these continuously evolving data
sets require a new kind of data-analysis and visualization tool we call a macroscope
(from the Greek macros, or “great,” and skopein, or “to observe”) inspired by de
Rosnay’s futurist science writings.

Macroscopes provide a “vision of the whole,” helping us “synthesize” the related
elements and enabling us to detect patterns, trends, and outliers while granting access
to myriad details. Rather than make things larger or smaller, macroscopes let us
observe what is at once too great, slow, or complex for the human eye and mind to
notice and comprehend.

The Infinitely Great

Telescope

Microscope Macroscope

The Infinitely Small

107

Plug-and-Play Macroscopes

Inspire computer scientists to implement software frameworks that

empower domain scientists to assemble their own continuously evolving
macroscopes, adding and upgrading existing (and removing obsolete) plug-ins to arrive
at a set that is truly relevant for their work—with little or no help from computer
scientists.

While microscopes and telescopes are physical instruments, MaCroscopes

resemble continuously changing bundles of software plug-ins.
Macroscopes make it easy to select and combine algorithm and tool plug-ins but also
interface plug-ins, workflow support, logging, scheduling, and other plug-ins needed for
scientifically rigorous yet effective work.

They make it easy to share plug-ins via email, flash drives, or online. To use new plugins,
simply copy the files into the plug-in directory, and they appear in the tool menu ready

for use. No restart of the tool is necessary. Sharing algorithm components,
tools, or novel interfaces becomes as easy as sharing images on

Flickr or videos on YouTube. Assembling custom tools is as quick
as compiling your custom music collection.

108
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Changing Scientific Landscape—Personal
Observations

Different datasets/formats.
Diverse algorithms/tools written in
many programming languages.

109

Related Work

Google Code and SourceForge.net provide special means for developing and distributing software

» In August 2009, SourceForge.net hosted more than 230,000 software projects by two million
registered users (285,957 in January 2011);

» In August 2009 ProgrammableWeb.com hosted 1,366 application programming interfaces
(APIs) and 4,092 mashups (2,699 APIs and 5,493 mashups in January 2011)

Cyberinfrastructures serving large biomedical communities

» Cancer Biomedical Informatics Grid (caBIG) (http://cabig.nci.nih.gov)

Biomedical Informatics Research Network (BIRN) (http://nbirn.net)

Informatics for Integrating Biology and the Bedside (i2b2) (https://www.i2b2.org)
HUBzero (http://hubzero.org) platform for scientific collaboration uses

myExperiment (http://myexperiment.org) supports the sharing of scientific workflows and
other research objects.

Missing so farisa COMMON standard for

> the design of modular, compatible algorithm and tool plug-ins (also called
“modules” components")

> that can be easily combined into scientific workflows (“pipeline” or “composition”),
> and packaged as custom tools.

VVVYV
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A

CIShel| osciscishel

N J |

» ClIShell (http://cishell.org) is an open source software specification for the
integration and utilization of datasets, algorithms, and tools.

» It extends the Open Services Gateway Initiative (OSGi) (http://osgi.org), a
standardized, component oriented, computing environment for networked services
widely used in industry since more than 10 years.

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

Developers %? . Users
uéi 1o :
g by b

Sei2 Tool

CIShell Wizards

| [orkfow
| —— ‘ 1

11

CIShell Portal and Developer Guide
(http://cishell.org)

CC Cl
o l Sy
(X I

<] Chaoa Ed Add ~
@CIShe||Home vea

&1 Added by Micah Linnemeier, last edited by Micah Linnereier on Mar 16, 2011 (view change)

About the Cyberinfrastructure Shell Learn More...

ClShell Papers
CIShell Powered Tools
Algorithms

Plugins (coming soon)

Misc. Tool Documentation
ClShell Web Services (coming soon)
Screenshots

The Cyberinfrastructure Shell (CIShell) is an open source, community-driven platform for the
integration and utilization of datasets, algorithms, tools, and computing resources. Algorith
integration support is built in for Java and most other programming languages. Being Java based,
it will run on almost all platforms. The software and specification is released under an Apache 2.0
License.

CIShell is the basis of Network Warkbench, TexTrend, Sci® and the upcoming EpiC tool.

CIShell supports remote execution of algorithms. A standard web sewvice definition is in
development that will allow pools of algorithms to transparently be used in a peer-to-peer, client- Gettlng Started.
server, or web front-end fashion o

= Documentation & Developer Resources
« Download

ClIShell 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

112
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Changing Scientific Landscape—Personal
Observations Cont.

Common algorithm/tool pool |
Easy way to share new algorithms
Workflow design logs

Custom tools

Converters

OSGi/ClIShell Adoption

CIShell/OSGi is at the core of different Cls and a total of 169 unique plugins are used in the
- Information Visualization (http://iv.slis.indiana.edu),

- Network Science (NWB Tool) (http://nwb.slis.indiana.edu),

- Scientometrics and Science Policy (Sci? Tool) (http://sci.slis.indiana.edu), and

- Epidemics (http://epic.slis.indiana.edu) research communities.

Most interestingly, a number of other projects recently adopted OSGi and one adopted CIShell:

Cytoscape (http://www.cytoscape.org) lead by Trey Ideker, UCSD is an open source bioinformatics
software platform for visualizing molecular interaction networks and integrating these interactions
with gene expression profiles and other state data (Shannon et al., 2002). Bruce visits Mike Smoot
in 2009

Taverna Workbench (http://taverna.sourceforge.net) lead by Carol Goble, University of Manchester,
UK 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. Micah, June
2010

MAEviz (https://wiki.ncsa.uiuc.edu/display/MAE/Home) managed by Shawn Hampton, NCSA is an
open-source, extensible software platform which supports seismic risk assessment based on the
Mid-America Earthquake (MAE) Center research.

TEXTrend (http://www.textrend.org) lead by George Kampis, E6tvds University, Hungary develops a
framework for the easy and flexible integration, configuration, and extension of plugin-based
components in support of natural language processing (NLP), classification/mining, and graph
algorithms for the analysis of business and governmental text corpuses with an inherently
temporal component.

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.

114
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S Network Science Center

Bonus: Re-Run Workflow

Re-Run Workflows

(B Read Directory Hierarchy B

Run ‘File > Read Directory Hierarchy’ using parameters:

x|

Rootdirectory | C:/Users/Katy/Desktop/TOOLS/sci2-v 1. 1-beta-IVMOOC-baok

L]

Levels to recurse | 1

[ Reaurse the entire tree

™ Read directories only (skips files)

co

‘Visualize > Networks > Tree Map’:

General ¥ | () Workfiow Manager |11t Data Manager
Temporal - L
Geospatal
Topcal  *
Gephi
Radial Tree/Graph (prefuse alpha)
92). Dynamic Radial Tree/Graph with Annotation (prefuse bet
luaten. In Tree View (prefuse beta)

118
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@ C NS Cyberinfrastructure for Bonus: Re-Run Workflow

Network Science Center

Re-Run Workflows

Delete file in Data Manager

In Workflow Manager

‘(, Workfiow Manager | 113! Data Manager
= Workflow 1
E 3* Read Directory Hierarchy
% £} Parameters
":' Tree Map (prefuse beta)

Right click Workflow and ‘Run’:

1L workfiow Manager | $14{ Data Manager |

rchy
Run
Save beta)
Delete

119

@CNS Cyberinfrastructure for Bonus: How to create a new Sci2 plugin
< Network Science Center

Adding a new algorithm to Sci2 is easy. Simply use the Wizard driven process:

=) - olEH|

Project Properties =.AJ =
Enter the project name and location

Package Name | helloWorldPackage

¥ Use default location

Class Name: | HelloWorldClass|

Version:  0.0.1

®@ <Back Net> | Cancel

120

60



CNS Cuberinfrastructure for Bonus: How to create a new Sci2 plugin

Network Science Center

Adding a new algorithm to Sci2 is easy. Simply use the Wizard driven process:
e - oiEd

Algorithm Properties =,J} -
Enter the algorithm name, data types, and menu location
Menu Options

Name on the menu* | HelloWorldAlgo

Algorithm Description | Prints hello world to console
[¥] On the menu (Check this if your algorithm should be visible on a CiShell application's menu bar)

Menu Path | AwesomeAlgorithm/additions
Menu item placement | Anywhere v

Select Data Types

Input Data | null v | | Help me choose

OutputData | null v | | Help me choose

Get more help on the Cis| i

< Back Net> | Cancel

121

C NS Cyberinfrastructure for e Cishell Data Types
Network Science Center

Select a category of data types to show only those types.
@Al Table
Ad d i ng a hew () Graph Bibliography
. . XML O Image
algorithm to Sci2 is —
. Click on a data type to see its descripticn.
easy. Simply use the None
W. d d . Prefuse Table
Izar riven o
prefuse.data. A Prefuse Table is the table object of the
process. nwb Prefuse toolkit a set of software tools for
edge creating rich interactive data
plot visualizations.Table data can be accessed
pajekmat directly using the row number and column
See also pajeknet name, or rows can be treated in an
edu berkeley.guir.prefuse.graph.Graph object-oriented fashion using Tuple instances
s . prefuse.data.Graph that represent a single row of data in the table.
http://wiki.cns.iu.edu edu.uciics jung graph.Graph
; edu.iu.cns.graph ommon. 4Graph | £or more information, see the documentation:
/display/CISHELL/Hell prefuse.data.Tree it/ fwww preluss oro/dociapi/ prefuse/datar
: grace ablehtml
o+World+Tutorial bibtex
isi
SCOpUS
nsf
. H ilei referbib
http://cishell.wiki.cns el
H graphml_for_guess+xml|
.iu.edu/Home e
treeml+xml|
L]
ps
Jjava.awt.image.Bufferedimage
Click OK once you have selected the correct data type.
OK Cancel
122




' N 5 Cyberinfrastructure for
Network Science Center

e

Algorithm Parameters

Enter what extra parameters are needed for the algorithm

To add a new parameter, the first three fields are mandatory
D* Name * Parameter Type *

Default Value Minimum Value Maximum Value

Description

D Name Parameter Type  DefaultValue  Minimum Value

2) < Back

Next >

Adding a new algorithm to Sci2 is easy. Simply use the Wizard driven process:

]

Maximum Value Description

Cancel

Bonus: How to create a new Sci2 plugin

' N S Cyberinfrastructure for
Network Science Center

e

Confirmation Page

Please review the input fields before you finish

Project Properties

Project Name helloWorldPackage
Project Location C:/Users/sumit/runtime-EclipseApplication
Package Name helloWorldPackage
Cless Neme: HelloWorldClass
Version 001

Algorithm Properties
Algorithm Mame HelloWorldAlgo
Algorithm Description Prints hello world to console
Input Data Type null
Output Data Type null
Menu Path AwesomeAlgorithm/additions
Menu ltem Placement Anywhere
2

< Back

Adding a new algorithm to Sci2 is easy. Simply use the Wizard driven process:

- oW

Einish Cancel

Bonus: How to create a new Sci2 plugin
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@ ' NS Cyberinfrastructure for
Network Science Center

Tutorial Overview

9:00 Welcome and Overview of Tutorial and Attendees
9:30 The Sci2 Tool

¢ Download and run the Sci2 Tool

¢ ONE dataset, MANY analyses and visualizations

10:00 Sci2 Tool Workflows

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

¢ Geospatial Analysis: Geomap with network overlays

¢ Topical Analysis: Visualize research profiles

* Network Analysis: Co-occurrence networks and bimodal networks

* Network Analysis: Evolving collaboration networks
11:00 Networking Break

11:15 Visualization Framework

11:45 IVMOOC — MANY more Workflows

12:15 Plug-and-Play Macroscopes

12:30 Outlook and Q&A

13:00 Adjourn
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We work closely with
clients to provide
custom-made data,
visualization, and
software solutions

B Research

Open Data and Open
Code for Big Sclence
of Science Studies

B Development

Behind the scenes of
the design and
development of
AcadermyScope

B Videos

- B Watch Katy Borer's
full presentation from
TeDxBloomingtan

B Latest News
TSR . your money

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

B Outreach

5 See some of the most
~ fascinating data
visualizations

inthe world.

B Teaching

Successful VMOOC
will be offered again
== in January of 2014

I3 Upcoming Events
FYe] Koty Borner attends
[l Pus 2013 Northeast
Conference

1013 Katy Baener prasents Magping
Science Exhibit at WSSF

1015 Ted Polley & Google Team
present NMOOC at

1022 Katy Barner presents at the
SGELD 15 Years Conference.

B Our Products

We work closely with

{ \ clients o provice
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
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