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Plug-and-Play
Macroscopes

Terra bytes of data

Identity trends

Type of Analysis vs. Level of Analysis

Micro/Individual Meso/Local Macro/Global
(2-100 records) (101-10,000 records) | (10,000 < records)
Statistical Individual person and Larger labs, centers, | All of NSF, all of USA,

Analysis/Profiling | their expertise profiles | universities, research | all 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 states 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
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Type of Analysis vs. Level of Analysis

Micro/Individual Meso/Local Macro/Global

(2-100 records) (101-10,000 records) | (10,000 < records)
Statistical \ =5
Analysis/Profiling '

Temporal Analysis

(When)

Geospatial Analysis

(Where)

Topical Analysis |~
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Mapping Indiana’s Intellectual Space

Identify
> Pockets of innovation
> Pathways from ideas to products

> Interplay of industry and academia

Academic
Industry

Academic vs. Academic
Academic vs. Industry
Industry vs. industry




Individual Co-PI Network
Ke & Barner, (2006)
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Mapping the Evolution of Co-Authorship Networks
Ke, Visvanath & Birner, (2004) Won 1st price at the IEELE Infol”Zs Contest.
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Mapping the Evolution of

‘Co-Authorship Networks
Weimao Ke, Lalitha Visvanath & Katy Bomer
InfoVis Lab @ Indiana University
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Studying the Emerging Global Brain: Analyzing and Visualizing the Impact of

Co-Authorship Teams
Boarner, Dall’Asta, Ke & Vespignani (2005)
Complexity, 10(4):58-67.

Research question:
* Is science driven by prolific single
experts or by high-impact

co-authorship teams?

Contributions:
* New approach to allocate citational credit.

* Novel weighted graph representation.

* Visualization of the growth of weighted co-author network.
¢ Centrality measures to identify author impact.

* Global statistical analysis of paper production and citations in correlation with co-
authorship team size over time.

* Local, author-centered entropy measure.
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RO1 & TTURC Project Information

Mapping Transdisciplinary Tobacco Use Research

Centers Publications O TJF&" 100k
. . . . 2 rd
Compare RO1 investigator based funding with TTURC E:i el e
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Spatio-Temporal Information Production and Consumption of Major U.S.

Research Institutions
Borner, Katy, Penumarthy, Shashikant, Meiss, Mark and Ke, Weimao. (2006)
Mapping the Diffusion of Scholarly Knowledge Among Major U.S. Research

Institutions. Scientometrics. 68(3), pp. 415-426. .!

Research questions:

Stanford U
1. Does space still matter —vessy

in the Internet age?
2. Does one still have to

study and work at major research o

Q1772-2097
0 2,088 -2529
® 2530-3.039
® 3040-4172

institutions in order to have access to

high quality data and expertise and to produce high
quality research?

10,000 g

1982-1986; 1.94 (RP=91.5%)
1987-1991: 2.11 (R?=93.5%)
1992-1996: 2,01 (Ri= )
1997-2001: 2,01 (R2=90.7%)

3. Does the Internet lead to more global citation
patterns, i.e., more citation links between papers
produced at geographically distant research
instructions?

1000 ¢

Contributions:

» Answerto Qs 1+ 2is YES.

» Answer to Qs 3 is NO.

> Novel approach to analyzing the dual role of
institutions as information producers and

consumers and to study and visualize the diffusion
of information among them.

100§

log of number of institutions citing each other

Mapping Science Exhibit — 10 Iterations in 10 years
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Mapping Science Exhibit at MEDIA X was on May 18, 2009 at Wallenberg Hall, Stanford University,

9

Science Maps in “Expedition Zukunft” science train visiting 62 cities in 7 months 12 coaches, 300 m long
Opening was on April 23, 2009 by German Chancellor Merkel




Iluminated Diagram Display

soon on display at the Smithsonian

in DC.
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Science Map: How Scientific Disciplines Relate

CGeographic Map: Where Science Gets Done
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Elinor Ostrom - Nobel Prize in Economic Sciences 2009
Born: 7 August 1933, New York. NY, USA
Affiliation at the time of the award: Indiana University, Bloomington, IN, USA,
Arizona State University, Tempe. AZ, USA
Prize motivation: “Tor her analysls of economic govemance, especially
the commaons”
Field: Economic govemnance
ing how

Confribution: Challenged the cor i wisdom by
local property can be successfully managed by local commons without any

reguiation by central authorites or privatization.

Interact
Select any location on the Geographic
Map location (by brushing your finger
over an area on the lectem's fouch
screen) and lopics studied in that area
will highlight on the Science Map: the
brighter a topic giows, the more papers
on that topic onginated in the selected
area. Conversiely, touching a scientific
area in the Science Map iluminates
places on the Geographic Map where
that topic is studied, Pecple and topic
butions support the exploration of
publication output by selected Noble
laureates and particular lines of
research using MEDLUINE data from

2000-2009.




Geographic Map: Where Science Gets Done Science Map: How Scientific Disciplines Relate

Top Five Continents Top Five Scientific Disciplines Search
 Armerica - 4000 records Math & Physics - 4,000 recos
wouth & East Asia




COMMUNICATIONS
s “ACMwV

Borner, Katy. (March 2011).

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

., by Katy Borner
\

Video and paper are at

Science of Science (Sci?) Tool — Open Code for
S&T Assessment

Joint Co-Authorship Network
OSGi/CIShell powered tool with NWB plugins and

many new scientometrics and visualizations plugins

Mt & Playsi

Pl ¥=w - e
I\... E’F " Q =
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e
o @ .v.ﬁ..;.‘\ Yeode e S Clor E ¢ Cobot
. .r-.‘m Gurfeld p »
S Science Map Overlays

Network Visualizations

Horizontal Bar Graphs

Bérner, Katy. (2011). Plug-and-Play Macroscopes. Communications of the ACM, 54(3), 60-69
Video and paper are at bitp:/ [ www.scivee.tv/ node/ 27704




Sci? Tool cont.

W% Scif Tool
File Preprocessing Modeling Analysis [Visualzation | Sci trics  Help
2 Console, BUESS
‘Welcome to the Science of Science Tool (Sci GruPlot
The development of this tool is supported in -
|Network Science center and the School of Li Radial Tree/Graph (prefuse alpha)

Indiana University, the National Science Foul Radial Tree/Graph with Annotation (prefuse beta)
and 05-0715303, and the James S. McDonnel TV O oAy e
Cyberinfrastructure portal (http:/)scislis.ind Ifee View, (prefuse deta)

Tree Map (prefuse beta) =

The primary investigators are Katy Bomer, In/ N i o T AT T —
Scinch St::tegiesgc.The Sci'bg;lwas devi force Directed with ki pete) ‘
J. Duhon, Patrick A. Phillips, Chintan Tank, a| Fruck Reingold with A tation (prefuse beta)
Cyberinfrastructure Shell (httpsficishell.org)
for Network Science Center (http://cns.slis.if Dl (VxOrd) o
Many algonthm plugins were derived from t Specified (prefuse beta) //

b.slis.indiana.edu) / N
Please cite as follows: ormonial Une Biapy /'( A

Sci® Team. (2009). Science of Science Tool. Ir Circular Hierarchy
Strategies Inc., http:fiscislis.indiana.edu.

---------- Geo Map {circle annotations

B Scheduler | Geo Map (regior

Rernove From List | || Rerove completed Image Viewer
RefMapper

. ! Algorithm Narme Date Time % Con
& Extract Co-Author Netw...  09/03/2000 00:15:20 AM  —
& Load and Clean ISIFile 09/03/2008 00:15:05 AM |

g annotations)

= #-..'.-_-._._:.__.

Circular Hierarchy

| —_—
- < | m | ’ |

Sl Scicnce of Science (Sci?) Tool — Usage

The Sci® Tool is used by the
» National Science Foundation,

» National Institutes of Health,

.2 USDA
%§§§ 3iillaiga’

» US Department of Agriculture, and

» National Oceanic and Atmospheric Administration

Tool registrations come from 73 countries and professions such as

program

researcher

professor ... asistan

wnise PESEANGC h..... m-f_

developer i g = consultant = ~"irm:r:rmlc;g\,.. <head
assnnla
gg,gl',';tgl‘phd analyst

specialist  coordinator
24




Sci? Tool — Type of Analysis vs. Level of Analysis

Micro/Individual Meso/Local Macro/Global

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

profiles domaing —orstatac
Temporal Analysis | Funding portfolio of | Mappin-£- S 113 Years of Physics
(When) one individual in20-y¢ g - Research

o .

Geospatial Career trajectory of Mappiny « vees=— | PNAS publications
Analysis (Where) | one individual intellectual Iandscape
Topical Analysis | 7" 4o dm | Knowledge flows in | VxOrd/Topic maps of
(What) BETTL Chemistry research NIH-fundina

draws. = vs |
Network Analysis | NSF Co-Pl network | Co-authorne] «. | | NI
(With Whom?) of( < _.-Q:u jual [ "'4'~-_‘ | conld =l

e S}’* el O
e 25

Needs-Driven Workflow Design using a modular data acquisition/analysis/
modeling/ visualization pipeline as well as modular visualization layers.
Necos g VALDATON & () L oee . (100 45
Awyss INTERPRETATION J eSS

—_— ‘) O agend Diacen THe W3 it
L — bt Fucadion, Bnablinc
R v

Stakeholders

|

Workflow Design
(selecting Datasets, Algorithms and Parameters) /

\-

iy 22 @F

wallsZal

. Refererce Supe 1 Wy
Ac.cademion Preprocessng ArcheieModstng rour = e O )?{‘ e S
Dam Acousmon Dam Awavas, Mooowg ¢ Lavour Dara Comncanos
¢ PreproCESONG VisuaLizanon LAeRs

Barner, Katy (2010) Atlas of Science. MIT Press. 26
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Temporal Visualizations

Temporal Visualization

from NSF cov file: C:L D
June 05, 2012 | 450 PM EDT

TOOLS5ci2-2012.08.04-KNAW

sfindiana.nsf
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5 Fautt Tokrance for W=
Proviems in Com.
B of 2 T T T T T T
Sttty of coppressitie floy in T T T T T T
Yoy D i | D 0 i
2002 2003 2004 2005 2008 2007 2008 2000 2010 2011 12 13
Legend Area N : s 1o How To Read This Map
Area size: Award — 72702 This temporal bar graph visualization represents each record as 3 horizontal
Minimum = 220,560 244,234 bar with a specific start and end date and a text label on its left side. The area
1‘1"""‘“"",'1.“2'“3 -------- -~ 0 of sach bar encodes a numarnical atirbute value, € g., total amount of funding
'“'f'ﬁ's'km GDBYun:sI} Bars may be colored to present categorical attribute values of records.
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Geospatial Visualizations

Geospatial Visualization (Choropleth Map)

Generated from CSV file: Py

L 383ITI0CAN1ITEL2104 cav

Jun 05, 2012 05:45:00 PM EDT

How to Read this Map

This choropleth map shows 200 countries of the world using
area Eckert IV projection. Each country may be color coded
oa value. M and

CNS (ens iusdu)

the equal-
in

data values

28




Geospatial Visualization (Proportional Symbol Map)

from CSV file: Clsci2

Infh s

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

Legend

Area (Loganthmic)  This proportional symbol

How to Read this Map

shows 209 countnes of the world
the equal-area Eckert IV ;&Pmn Each dataset record is !epleg‘n?ed
by a crcle centered at its geolocaton. The :lea infenior cobor,
extenior color of each circle may represent numeric attribute v:Hues
Minimum and maximum data values are given in Iho legend.

29

Data: WoS and Scopus paper level data for

arch & practice

Topical Visualization

2001-2010, about 25,000 separate journals,
proceedings, and series.

Similarity Metric: Combination of
bibliographic coupling and keyword vectors.

Topical Visualization

Generated from 281 Unique 151 Records of 4 NetSci Researchers
14 out of 108 publications were mapped to 84 subdisciplines and 12 disciplines

June 05, 2012 | 05:3% PM EDT

d on right

ug.l'lﬂ

Circle area: Fractional Journal Count
Unclassified = 85

Minimum = 0

Madmum = 25

Color: Discipline

See end of PDF for color legend.

Earth Sciences

2008 The Regents of the University of California and 1.
Map updated by SciTech Strategies, OST, ang !

Area
26.08
18.19

Number of Disciplines: 554 journal clusters
further aggregated into 13 main scientific
disciplines that are labeled and color coded in
a metaphorical way, e.g., Medicine is blood
red and Earth Sciences are brown as soil.

=
8
8
g
2
3
-

-arunnmmn
B LI OF LATHERTICH, PR

Chansical, Illf.hlnlul. & Civil Enginesring

color and is Labe s Exrt Sciences
unique subdiscip ' ©T RCTIE
assigned record:

CNS (ens.iuedu) 50




Atool for .

cotlcicnce DIY Science Maps using the Sci2 Tool

ch & practice

Download Sci2 Tool v1.0 Alpha (June 13, 2012) from http://sci2.cns.iu.edu
Unpack into a /sci2 directory. Run /sci2/sci2.exe
Sci2 Manual is at http://sci2.wiki.cns.iu.edu

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

S 5ci2 Tool i =10 x|
Fie DataP P Iy deing | Visualzaton R Help —r : ” =
e — B scence Hap via Jourmats

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

erinfrastructure for Network Soence Center »
"httw”ms.u.ﬂln] at Indiana University. Many algorithm Geospatial
plugins were derived from the Network Workbench Tool
{(http://nwb.cns.iu.edu). Networks  #

Please dte as follows:
i2 Team, (2009). Scence of Sdence (Sc2) Tool. Indiana

I Data: C: 'psers‘lmtv\peﬁttnp\
S Yol | Generated from 361 Unique ISI Records

|
|

iversity and SciTech Strategies, http://sciZ.cns.iu.edu. Scaling Factor [ 1.0 il
I" Smpified Layout? i’
A e i o N/ i .
Run Visualization > Topical > Science Map via Journals o e o
using parameters given to the right.

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

Topical Visualization

Generated from 381 Unﬂu! 15| Records

@0outof 112 g were d to 182 subdisciph and 13 discipl
June 24, 2012 | 04:04 PMEDT

8 - O
; g
0
? & o’ |n‘ec&:\ubblse3se E
Medical Specialves
4
2008 The Regents of the University of Calfornia and SciTech Strategies.
Map updated by SciTech Strategies. OST, and CNS in 2011,
Legend Area How To Read This Map
Cirdle area: Fractional Journal Count fg?g The UCSD map of science depicts a network of 554 subdiscipline nodes that
Undlassified = 22 are aggregated to 13 main discipines of Each discipline has a distinct
Minimum =0 color and is labeled. Overlaid are circles, each representing all records per
Maximum = @8 unique subdiscipline. Circle area is proportional to the number of fractionally
Color: Discipline 28 assigned records. Minimum and maximum data values are given in the legend.
See end of PDF for color legend.

CNS (ens.au.edu)




Topical Visualization
Generated from 381 Unique IS| Records

90 out of 112 publications were
June 24, 2012 | 04:04 PM EDT

m Biology
1 BMC EVOLUTIONARY BIOLOGY
1 NATURWISSENSCHAFTEN

u Biotechnology

1 BMC BIOINFORMATICS

2 FEBS JOURNAL

1 GENOME RESEARCH

1 INTERNATIONAL MICROBIOLOGY
1 NATURE BIOTECHNOLOGY

3 NATURE GENETICS

1 NATURE REVIEWS GENETICS

1 NUCLEIC ACIDS RESEARCH

2 PROTEOMICS

to 182 subdisci and 13 di

= Brain Research
5 JOURMNAL OF MATHEMATICAL PSYCHOLOGY

Chemical, Mechanical, & Civil Engineering
1 JOURNAL OF CERAMIC PROCESSING RESEARCH

2 MATERIALS SCIENCE AND ENGINEERING A-STRUCTURAL MATERIA...

1 PHYSICS WORLD
1 SCIENTIFIC AMERICAN

= 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

W Earth Sciences
1 CURRENT SCIENCE

w Electrical Engineering & Computer Science
1 ASIST 2003: PROCEEDINGS OF THE €8TH ASIST ANNUAL MEETING...
1 CANADIAN JOURNAL OF INFORMATION AND LIBRARY SCIENCE-REV...
5 IEEE TRANSACTIONS ON PROFESSIONAL COMMUNICATION
1 INFORMATION TECHNOLOGY AND LIBRARIES
5 JOURNAL OF INFORMATION SCIENCE
3 JOURNAL OF THE AMERICAN SOCIETY FOR INFORMATION SCIENCE
5 JOURNAL OF THE AMERICAN SOCIETY FOR INFORMATION SCIENC...
2 LIBRARY QUARTERLY
1LBRI
1 PROCEEDINGS OF THE AMERICAN SOCIETY FOR INFORMATION SC...

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

Humanities
1 BULLETIN OF THE ATOMIC SCIENTISTS

m Infectious Diseases

1 FEMS MICROBIOLOGY LETTERS
1 JOURNAL OF BACTERIOLOGY

m Math & Physics
1 ADVANCES IN APPLIED PROBABILITY

CNS (ens.iu.edu)

Topical Visualization

Generated from 381 mﬁlam

90 out of 112 publi were d to 182 subdiscipines and 13

June 24, 2012 | 04:04 PM EDT )

m Math & Physics

10 APPLIED PHYSICS LETTERS

1 BRAZILIAN JOURNAL OF PHYSICS

3 CHAOS SOLITONS & FRACTALS

1 COMPLEXITY

1 COMPUTATIONAL MATERIALS SCIENCE

11 EURCPEAN 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-S0LID STATE MATERIAL ..

3 NATURE PHYSICS

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

5 PHYSICAL REVIEW A

2 PHYSICAL REVIEWB

45 PHYSICAL REVIEW LETTERS

2 REVIEWS OF MODERN PHYSICS

= Medical Specialties
1 ANMALS OF INTERNAL MEDICINE
1 REVISTA DE INVESTIGACION CLINICA
Social Sciences
1 ADMINISTRATIVE SCIENCE QUARTERLY

1 AMERICAN BEHAVIORAL SCIENTIST
1 AMERICAN SOCIOLOGICAL REVIEW

1 ANNALS OF THE AMERICAN ACADEMY OF POLITICAL AND SOCIAL S...

1 ARBOR-CIENCIA PENSAMIENTO Y CULTURA
3 BRITISH JOURNAL OF MATHEMATICAL & STATISTICAL PSYCHOLOGY
1 JOURNAL OF CLASSIFICATION

Social Sciences

2 JOURNAL OF MATHEMATICAL SOCIOLOGY

3 JOURNAL OF THE AMERICAN STATISTICAL ASSOCIATION
2 PSYCHOLOGICAL BULLETIN

5 PSYCHOMETRIKA

1 RECHERCHE

5 SCIENTOMETRICS

1 SOCIAL FORCES

6 SOCIAL NETWORKS

3 SOCIOLOGICAL METHODS & RESEARCH

Muitiple Categories

1 BRITISH MEDICAL JOURNAL

2 JAMA~JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION

1 JOURNAL OF THEORETICAL BIOLOGY

18 NATURE

44 PHYSICAL REVIEWE

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

Unclassified

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

2 ASIST 2002: PROCEEDINGS OF THE 85TH ASIST ANNUAL MEETING, ...
1 BIOLOGIYA MORYA-MARINE BIOLOGY

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

3 CHEMTECH

1 COMBINATORIAL AND ALGORITHMIC ASPECTS OF NETWORKING

7 CURRENT COMMENTS

3 CURRENT CONTENTS/LIFE SCIENCES

1 FEDERATION PROCEEDINGS

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

CNS (enz.iu.edu)




Network Visualizations

Network Visualization
Generated from bipartite network from NSF Organization to NSF Directorate
June 5, 2012 £:05 PM EDT

NSF Organization NSF Directorate
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Legend How To Read This Map

This bipartife network shows two record types and their interconnections. Each
record is represented by o labeled circle 1hat is size coded by 8 numerical
attribule value. Records of each type are vertically aligned and sorted, e.g., by
node size or alphabetically. Links betwoon records of difforont type may be

i as by lina thi

CNS (enau edu)

Geomap with Gephi Network Overlay
See 4.7.6 on bttp:/ [ sci2.wiki.cns.in.edu

File with === Use Yahoo! 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




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

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

Rounded edges might increase legibility of
overlapping lines.

Code & Documentation

A tool for science of science research & practice

Email Address

Forget yows Katy Bomer (2010) Science of Science Research and Tools (12 Tutonials). Reporting Branch, Office of Extramural Research/Office of the Director, National
T | Institutes of Health, Bethesda, MD

Tutonial #01: Science of Science Research

Tutonal #02: Network Science / Information Visualization

Tutonal #03: C1Shell Powered Tools: Network Workhench and Science of Science Tool
Tutorial #04: Temporal Analysis—Burst Detection

Tutonial #05: Geospatial Analysis and Mapping

Tutorial #07: Tree Analysis and Visualization bl‘lp:/ /J‘[Z.Z. cHs. Z.%. ed%

Tutorial #08: Network Analysis and Visualization
Tutonal #09: Large Network Analysis and Visualization.

Tutorial #10: Using the Scholarly Database at U b l‘l_‘p. / / 352'2. y/z /é Z.. cHs. Z.%. ed%

Tutonial #11: VIVO National Researcher Networking

A
& -]
5 | :

Tutonal #12: ?m;_t}:?n‘ﬂpﬂrﬁems

Geetha Senthil (2010). Multidisci ¢ Nature of Work With Reference to Pls and 1Cs Within a Portfolio. PA Group at NIH.

NIH Office of Extramural Research and Katy Bomer (2010) Network Visualizations Using SPIRES Data and the Sci2 Tool Office of Extramural
Research at NIH




SDB | SCHOLARLY DATABASE

Scholarly Database at Indiana University
bttp:/ [ sdb.wiki.cns.in.edu

Supports federated search of 25 million publication, patent, grant records.
Results can be downloaded as data dump and (evolving) co-author, paper-citation networks.

g SOt CLARLE DATEEASE [SCHOLARLY DATABASE

Center, SLIS, Indiana Univernity, Bloomington

.searm|EditPrnl|IeiMm|.ﬂbout|t.ouout|

U User Non-IU User
un imas
o
1F rridtiple tarena are artared in & fald, -
".u!:ﬂ_ Search atomaticaBy combinad using ‘GR", §0, "
cancer’ matchas any record with ‘bresst’ or "cancer’ in
Creators: b
 Loon } Yot 5o 8 AND b b 0 Sarbbing v
Title: RO This “braait AND cances” would only match
i recosds that contain both terms
stract: [FNA
Couble quotaton can be uud lv mmh wmnuund
Full Text: i, i

e u--m-

First Year: | 1838 '| -b . :mhomm bt not the.
Last Year: ] 2008 =] The impertance of & particular tarm in & quary can be
incrautad by putting & * and & rumbar sftar the
7 baren. For inatance, ‘braurt cancer 10 vould incresie
Sl (1898 - 2008) the impartance of matching the tesm “cancer’ by ten
F i g1ess - 2002) camatrnd be RUKIG tha barh Trabet:

F wsr prens - zoa4)
F usoro (1e7s - 20073

Search

o tha Cphaseairachuns fus atesit
e Gearts e, TI-B3TRIAL vl EID-FRE R, sk

e LT
()Js(umnru
AND THFORMATION SCIGWCE | D o)

Register for free access at http://sdb.cns.iu.edu
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J Scholarly Database : Results - Mozilla Firefox

File Edk View Higtory Bookmarks Tools Help E:
W C' 30 o) | L] | htpisssdb.sis.indiana.edufsearchiresuksrq=("artiicial inteligence”) 17 = '|markn'u:kbmid1 P
18] Most visited @ Getting Started . Latest Headines | | Hotel Konigshof - Bod...

SCHOLARLY DATABASE]

Cyberinfrastructure for Network Science Center, SLIS, Indi Uni ity, Bl ington

Search ‘ Edit Profile ‘ Adrmin ‘ About } Logout ]

Browse Results

Your search returned 13,231 results in 0.295 seconds. || DO 'oad

)

Total results per database: NIH: 2,103, Medline: 10,235, USPTO: 279, NSF: 614,

Results 1 through 20,

Next>>

s Authors /¢ s Year Title :‘;’;‘; ot of
Medline LaCombe 1987 Artificial intelligence. L. e §
Medline 1989 Artificial intelli e: expert syst 5.71
Medline Schritt 1990 [Artificial intelligence in dentistry ] 5.71
Medline ::::::::g and 2002 Artificial-intelligence- ud s.60
Medline Touretzky 1980 Artificial intelligence. 4.86

Medline Goldenberg 1980 Artificial intelligence. 4.86 40




£ Scholarly Database = Download - Mozilla Firefox

Ble Edt Yew Hgoy Pookmads ook beb

=10l x|

@' € X | ) [ ss k. cbvelond =t iebgencs) M
L] Most Visked @ Gettog Rxted . Lotest Headines || Hotel Koot - Bod

SCHOLARLY DATAPAQﬁ

Cyberinfrastructure for Network Science Center, SLIS, Indiana University, Bloomington

€ >

s X

Search | Edit Profile | Admin | About

Download Results

(.ounla.dlzﬂﬂﬂﬂ racords itarting ot record |1 from the following databases:

+ iG]+ mark mekie et 5

- | Since March 2009:

Users can download networks:
- Co-author

- Co-investigator

- Co-inventor

- Patent citation

and tables for

[ Saict a doveloads. burst analysis in NWB.
Medline Database: = x|
2 O =lojx
7 Mediine MeSH haading table L f
— Favorkes T y
T Madline MasH qualifier tabla £ |FEOZBdks " ew o ew. d |
T Madiine author table = .@M > B ? g Search || - Folders | '
I Madiine co-auther tabla (nwb format) L Iis |
T Madiine master table L fiacdie IJ Dikcompledatalscientometsicsisch ;] —g—@ -
a 2] arme | see
MNIH Database: CD Writing Tasks Files Currently on the CD
r ple [
WIH master table I EMedine_author_table.csv 960 KB
= File and Folder Tasks % AT
NSE Dotabase: B2 ggm_:m_m_fm_ram).m 627 KB
- ) Make a new folder EMedine_master_table.csv 13,986,
T WSF corinvastigatar table(nvh format) ) Publish this folder to the ) Medine_MeSH_headng_table,csv 3,453KkB
T wsF master table Web S Medine_MesH_gualfier_table.csv 853 KB
usPTo Databass: I EJNH_master_table.csv 5,189 KB
o Other Pl 2 l-ia]NS‘ _co-investigator_table_(rwh_format).csv 19¢B
T useTo Patert Cosparation Trasty tabla | SNsF _master_table.csv 1,303 KB
™ usPTO agent table | D scentometrics EJuseTo_ cominventor_table_{rwb_format).csv 18K
T usPTO snsignes table L = ) My Documents EJusPTo_agent_table.csv 20KB
T usPTo citation table  rvels Format) | W My Network Places H)UsPTo_assignes_table. csv Z3KB
T uspTo daims table | - S useTO_chation_table_(rwb_format).csv 72KB
[T USPTO corinvantor table (nub format) S UsPTO_invertor_table.csv 69KB
T USPTO inventor table | e Details = EJusPTo_master_{burst_format).csv 08 KB
I UsPTO master (burst format) £ sdb BEJUsPTO_master_table.csv ol
T usPTO master table | File Folder — EJuseT0_Patent_Cooperation_Treaty_table.csv KB
Date Modfied: Today, Apeil
_Download | 0, 2009, 1:28 Sn| I 2!
| Dane & 4

$S2C|She!| osciscrshen Adoption

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

> Cytoscape (http:/ [ cvtoscape.ors) Led by Trey Ideker at the University of California, San Diego is

an open source bioinformatics software platform for visualizing molecular interaction

USA

(Shannon et al., 2002).
»  MAEvig (hitps:

networks and integrating these interactions with gene expression profiles and other state data

wikz.nesa.ninc.edn/ display/ MAE / Home) Managed by Jong Lee at NCSA is an

open-source, extensible software platform which supports seismic risk assessment based on

the Mid-America Earthquake (MAE) Center research.

Y

Taverna Workbench (bttp:/ [ taverna.org.nk) Developed by the myGrid team

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

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

»  TEXTrend (bitp:
Hungary supports natural language processing (NLP), classification/mining, and graph

Europe

temporal component.

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

> SISOB (btp:
As the functionality of OSGi-based software frameworks improves and the number and

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

textrend.org) Led by George Kampis at E6tvés Lorand University, Budapest,

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

sisob.Jec.uma.es) An Observatory for Science in Society Based in Social Models.

diversity of dataset and algorithm plugins increases, the capabilities of custom tools will expand.
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PRIV

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

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

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

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

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

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

Downloads for NWB Tool Releases
4
$0,000
A
[ Cumudative Total of Downlosds [~
|
| 89,559
40,000) {
|
[
/
4
/
f
/
| Home People Re:earch Publications /
./!
summ )/r
Network Workiench: A Large-Scaie Networl 1o oo |
Toolkt for Blomedical, Social Science and A /
evaluate, and operate a unique distributed, /
scale network analysis, modeling, and visual o
(NWE). The envisioned data-code-computin| o
mare A AN
ite thi < PEA
Dec-ob Dec-o7 Dec-o8 Decog  Augto
News & Updates
B o3 W o7 post
. 51 0 Waelble, Sieve. 2000 Mapping the
Rasearch & Croative Actiny, 3 v.0.4 W 0.8+ pre
m accessed 5109
B vos B 09+ pre
. Rl
32309 L00beta § Released B 06 B 1004 pre
+ 1.23.09 Ann Meranie's julorial absiract for 5
2009 I Total # of Downloads
* 11.4.08 Two NWE Pis featured in “Connected—Thit  Cayy g Stared
;" 2008, Amna Maria Talas,  See more gocumentation
Director. Ausiralian Bioadcasting Corporation, Lid.
CéouTube] [Eull Video (30086)] GetInvolved
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| EpiC uses the Cyberinfrastructure Shell {http.ffcislwll-org] developed at the Cyberinfrastructure for

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

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

I [T E—

Please cite as follows:

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

Exact
Network

& Scheduler|

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

| Visualization | R Help

Remove From List

i Line Graph

Date Time

‘ ! Algorithm Name

% Complet
TPEYR] Help

@ S centen @Cl\ e IPowe.ted

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

Project leader

|George Kampis, PhD, DSc

University Press Ltd.

National Off]

Publications

-y
—

TEXTREND

ice for rch and Technology, Jedlik

Support

TEXTREND: Development of a business and governmental decision support
toolbox using trend- and text-analysis tools

The two interconnected objectives of the TEXTrend project are (1) the creation of
an integrated TEXTrend toolkit and service basis, and (2) the elaboration of
demonstrative applications in varied fields of business and governmental
decisions, exemplified by use cases

leader -u work phd
toam textrend
toolkit univers
Created at

Team leader: Gegrae Kampis, PhD, DSc
;arrgy FJbI’I. PhD, CSc

HCCI Research Institute of Economics

and Enterprises

Team |E'ad-='r ]5; an Janos Toth, PhD
bik

Tamas Uhnn, MSc
Zoltan Varhalmi, MS¢

Glia Computer Consulting Ltd.
Team leader: Attila Bencsik, MSc
Rita Adam I‘-"I"ut

Henriett Bagi
Istvan G !_vTJ_MAL

Acowndgn
 [resitek extermannes
o [ S——
o )
e e Rorrvay
o 'ﬂm-u-uum:
Hrstruoral warwerts - z e
bty '*80 1 Tamuncn e Souce Sofwiee
L e A,
ooy iy 3 Aawtecton cropey
= Sectrony venwier G
Rsscrpins caguciy
Hewning

http:/ftagerowd.com

Created by
www . wordle.net

ot
[\memmggrﬂ iz
8

TEXTrend adds R bridge, WEKA, Wordij, CFinder, and more.

See the latest versions of TEXTrend Toolkit modules at
bhitp:/ [ textrend.org/ index.phpZoption=com _content>view=articled>id=47 < ltemid=53
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NIH Proposal: Multi-Scale Mining and Visualization of Human Development
Katy Birner and Chin Hua Kong, SLIS; Linda Smith, Chen Yu, John Bates, Psychology and Brain Sciences,

Indiana University

Data Collection /
Integration

Time Series Data
+ Video taping
» Voice recording
» Eye tracking
= Motion tracking
= Brain signals

Output
Time series with
numerical values
+  Time series with
categorical values
» Temporal events

Data Exploration Statistical Analysis

Time Series Using Programming
- Data coding Languages / Scripting
= Video coding

» Exploring behavior Time Analysis

Reverse ranking
Synchronize time series Word Analysis
from different leveis and = Word association

= Generating events of = Order
interest « Duration
= Detecting overlaps = High / low frequency
« Extracting streams - Direct object relation
» Labeling » Intensity
= Merging = Window with different time
= Cleaning scales

Visualization

Using Programming
Languages / Scripting

Heat Map

Non-Time Series Data with different sampling » Vocabulary (noun / verb)
= Corpora rates = Word structure 1
Survey « Integrate heterogeneous | - Word co-occurrence - .-."f' -
= Manually code behavior datasets ®--
» Online data collection Factor Analysis 'hmporalLInnGraph
= DNA sampling Tools i e N
- OpenShapa Modeling Analysis
Qutput = Elan i pory
« Raw text - MapShapa Tools | M e il
. SPss - NetStation - Matiab = AT
- Csv « Matlab - R
- SPSS « MPWs | o
- Excel - Wordnet Bar Graph _
* R * HLM I |
»  Twist =
Output i
+ Spread sheet Output -
- Text csv -
- Csv TSV e el T
3 Months to Years 1to & Months 1to & Months 1to & Months

Research Timeline




‘g‘é’gc |SHelll osGi/cishell-Powered Tools Support Algorithm Sharing

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

@is

O cs c

O BlO onverters
@ SNA

Phys -

...C IS h el l CIShell — Integrate New Algorithms

About the Cyberinfrastructure Shell Learn More...
The Cyberinfrastructure Shell (CIShell) is an open source, community-driven platform for the CiShell Papers
integration and utilization of datasets, algorithms, tools, and computing resources. Algorithm [She Il Powered Tool
integration support is built in for Java and most other programming languages. Being Java based, ’;%M

In min n

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 senvice definition is in
development that will allow pools of algorithms to transparently be used in a peer-to-peer, client- Getting Started
server, or web front-end fashion.

Misc. Tool Documentation
CIShell Web Services {coming soon)

Screenshots

. rmentation loper B I
« Download
CIShell Features

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

in any programming language » Contact Us

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

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

Additional Sci2 Plugins are atjhttp://sci2.wiki.cns.iu.edu/3.2+Additional+Plugins
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gg?(: IS hel l CIShell — Customize Menu

» 'The file Yyourtooldirectory/ configuration/ defanlt_menn.xml’ encodes the structure of
the menu system.
» In NWB Tool, the Modeling menu (left) is encoded by the following piece of

xml code:

File Preprocessing
B Comele | | Random Grph
(e WO WONDE  Watts-Strogetz Small World
ietgators e 0! Barsbasi-Albert Scle-Free H
TheNWBtoolwasdd O M
Tank, Joseph Bibersti Chord o
ot topey
| PRU

Netwark Warkbench| o d
‘Science Center (hitp: ) = o

" M | e <top_menu name="Modeling"> i
i chimihiovert arete hebsork Dynieics D8 <menu p:iig-»egu.:iiu.m.mogeung.erd?%ran?gﬂgraph />
ttpliowbslisindial  Evoiving Nebwork (W <menu pid="edu.ju. .modeling. smallwor >

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

<menu type="break"/>

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

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

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

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

<menu type="break"/>

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

<menu type="break"/>

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

<menu type="break"/>

<menu pid="edu. iu.nwb.modeling.weighted. evolvingnetwork" />
</Ttop_menuz

49

A Tool for Science of Science Research & Practice

Home Download Documentation Ask An Expel"t. Testimonials Developers

Ask An Expert

(if you need to report a bug for the Sci” tool instead, click here )

Project Title | Pick any name to help us to refer to this
projectiguestion in the future

Types of Analyses [~ Temporal (When) @
™ Geospatial (Where) @
™ Topical (what) @ !
™ modeling (why) @ (Will open in new tab.)
™ Networks (With Whom?) ©

Levels of Analy i (1-100 records) @
I MesaiLocal (101-10,000 records) ©@
™ Macro/Global (> 10,000 records) &

Intended Users Whe is the intended audience?

Who is interested in the resull?

understand?

Insight Needed | What would youwlser like fo

https://sci2.cns.iu.edu/user/ask.php
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cyberinfrastructure for
ETWORK SCIENCE CENTER

School of Librar Bloomungtor

ormation Soence | Indiana

Outreach

All papers, maps, tools, talks, press are linked from http://cns.iu.edu

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