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Abstract: Cartographic maps of physical places have guided mankind\'s explorations for centuries. They enabled the discovery of new worlds while
also marking territories inhabited by unknown monsters. Domain maps of abstract semantic spaces, see scimaps.org, aim to serve today\'s explorers
understanding and navigating the world of science. The maps are generated through scientific analysis of large-scale scholarly datasets in an effort
to connect and make sense of the bits and pieces of knowledge they contain. They can be used to objectively identify major research areas, experts,
institutions, collections, grants, papers, journas, and ideas in adomain of interest. Local maps provide overviews of a specific area: its homogeneity,
import-export factors, and relative speed. They alow one to track the emergence, evolution, and disappearance of topics and help to identify the
most promising areas of research. Global maps show the overall structure and evolution of our collective scholarly knowledge. This talk will present
an overview of the techniques and cyber-technologies used to study science by scientific means together with sample science maps and their
interpretations.
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2005 World Population

The population map uses a quarter degree box resclution. Boxes with zerc people are given m white. Darker
shades of red mdicate ngher population counts per box using a loganthmic mterpelation. The highest density
boxes appear in Mumbar, wnth 11,657,850 pecple 1 the quarter degree block, Caleutta (10,816,010), and
Shangha (8,623,053).

10,000,000 2005 Wﬂl'ld Population

: Dam from hrop://sedac.ciesin. columbia edu/opw/
Pirsa: 08090031 o =5 E Page 9/153



2005 World Population

The population map uses a quarter degree box resclution. Boxes with zerc people are given m white. Darker
shades of red mdicate ngher population counts per box using a loganthmic mterpclation:. The highest density
boxes appear in Mumbai, wnth 11,657,850 pecple m the quarter degree block, Calcutta (10,316,010), and
Shanghar (8,623,088).

10,000,000 2005 VVO I'ld PO pulation

: Dara from hoop://sedac.ciesin.columbia.edu/opw
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2005 World Population

The population map uses a quarter degree box resclution. Boxes with zerc pecple are given m white. Darker
shades of red mdicate Ingher population counts per box using a loganthmic mterpelation. The highest density
boxes appear in Mumbai, wnth 11,657,850 pecple m the quarter degree block, Calcutta (10,316,010), and
Shanghar (8,628,083).

10,000,000 2005 WO I'ld PO pulation

: ' Data from http://sedac.cesin.columbia.edu, goW/
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2005 World Population

The population map uses a quarter degree box resclution. Boxes with zerc pecple are given m white. Darker
shades of red mdicate ngher population counts per box using a loganthmic mterpolation. The highest density
boxes appear m Mumbar, wnth 11,687,850 pecple m the quarter degree block, Caleutta (10,816,010), and
Shanghar (8,623,053).

10,000,000 2005 WOI‘ Id Population

: : Darta from hrep://sedac.ciesin.columbia.edu/ gpw/
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2000 Night on Earth
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2007 IP Address Ownership

This map shows [P address ownership by location. Each owner s represented by a circle and the area size of
circle corresponds to the number of IP addresses owned. The larges circle denotes MIT s holdmgs of an entir

class A subnet, which equates to 16,581,375 IP addresses. The countries that own the most [P addresses are |
(560 milhen), Japan (130 mulhon), Great Bntamn (47 milhon).
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2003 Scientific Productivity
Shown 1s where scence 1s performed today. Each arcle mdicates a geographic location at which scholarly pag
are published. The larger the circle the more papers are produced. Boston, MA, London, England, and New

York, NY are the top three paper production areas. Note the strong resemblance wnth the Night on Earth ang
the [F Ownership maps and the stolking differences to the world population magp.

. g v = ®
1OH)
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2007 IP Address Ownership

This map shows [P address ownership by location. Each owner 1s represented by a circle and the area size of
circle corresponds to the number of IP addresses owned. The larges circle denotes MIT s holdmgs of an entir

class A subnet, which equates to 16,581,375 IP addresses. The countries that own the most IP addresses are |
(560 milhon), Japan (130 malhen), Great Botamn (47 million).
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2003 Scientific Productivity
Shown 1s where science 1s performed today. Each arcle mdicates a gecgraplne location at winch scholarly pag
are published. The larger the circle the more papers are produced. Boston, MA, London, England, and New

Yorle, NY are the top three paper production areas. Note the strong resemblance wnth the Night on Earth ang
the [F Ownership maps and the stoking differences to the world populatton magp.
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2003 Scientific Productivity
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"Human history becomes more and more a race between education

and catastrophe."

Herman G. Wells (1938) World Brain

In the 1960's, Richard Buckmnster Fuller proposed the “World
Peace Game” or “World Game”, a comprehensive, anticipatory,
design science approach to the problems of the wotld. The playing

of World Game was intended to

"make the world work for 100% of humanity in the shortest
possible time through spontaneous cooperation without ecological
damage or disadvantage to anyone.*



Growth of Scientific Knowledge, 1665 to 2006
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Computational Scientometrics:

B Visual Interfaces Mapping knowledge Doman

Studying Science by Scientific Means f| to Digital Libraries

» Borner, Katy, Chen, Chaomes, and Boyack, Kevn. (2003). Visualizing Knowledge Domains.
Blaise Cronm (Ed. ), Annual Review of Information Scence & Tefbmz’a_g}; Medford, NJ: Information
Today, Inc | American Socety for Information Scence and Technology, Volume 37, Chapter 5, pp. 17
2535,

»  Shiffrin, Richard M. and Borner, Katy (Eds.) (2004) Mapping Knowledge Domains.
Proceedings of the National Academy of Saences of the United States of America, 107 (Seppl 1)

> Barner Katy, Sanyal Soma and Vespignany Alessandro (2007) Network Science. In Blazse

Cronin (Ed.), Annual Review of Information Science @ Technology, Information Today, Inc [ Ameria
Soctety for Information Science and Technology, Medford N Volume 41, Chapter 12, pp. 537607

» Places & Spaces: Mapping Science exhibit see also




Growth of Scientific Knowledge, 1665 to 2006
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Computational Scientometrics:
Studying Science by Scientific Means

: e ')\*

} Visual Interfaces Mapping hnowledge Doman
# to Digital Libraries

Srate-af-the-An

Borner, Katy, Chen, Chaomes, and Boyack, Kevm. (2003). Visualizing Knowledge Domains.
Blaise Cronin (Ed. ), Annual Review of Information Saence & Tefbﬂﬂfa_g}; Medford, NJ: Information
Today, Inc | American Socety for Information Scence and Technology, Volume 37, Chapter 5, pp. 17
255,

Shiffrin, Richard M. and Borner, Katy (Eds.) (2004) Mapping Knowledge Domains.
Proceedings of the National Academy of Saences of the United States of America, 107 (Seappl 1)

Borner, Katy, Sanyal Soma and Vespignany Alessandro (2007). Network Science. In Blazse

Cromin (Ed. ), Annual Review of Information Science @ Technology, Information Today, Ine [ Ameriwa
Soctety for Information Science and Technology, Medford, N Volume 41, Chapter 12, pp. 537607

Places & Spaces: Mapping Science exhibi, see also



“Science of Science” Opportunities

Advantages for Fundimg Agencies

> Supports momtonug of 1011.*:5—’(611_11 monev How and research dﬂ*elopmeut:-‘ evaliation of
tndmng strategres for different programs. decisions on project durations. fundmge patterns

» Staff resources can be used for scientific program d&?t‘]ﬂl]ﬂlﬁ‘ﬂt to wdentity areas tor ftutare
dETE‘leﬂlt"llt and the stnmlation of new research areas.

Advantages for Researchers

» FEasv access to research results. relevant ﬁmdun:_r programs and thewr success rates. potentml
collaborators, ¢ ompetitors. related projects pub]n ations (research push).

» M\lore tume for research and teaching

Advantages for Industry
» Fastand easvaccess to major results, experts, etc

B

» Can mflience the direction of research by entermo miormation on needed techilologms
(mmdustry-pull)

Advantages for Publishers

> Umque mterface to theiwr data

> Puhlif:lj: funded det'elapmfut ot databases and thewr mtediu]i;lge

For Society

» Dramatically improved access to saentific knowledge and expertise.
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Process of Analvzing and Mapping Knowledge Domains

DATA UNIT OF NWEASURES LAYOUT (offen one code does bath sanilarty and ordination steps) DISPLAY
EXTRACTION ANALYSIS
SIMILARITY | ORDINATION
SEARCHES COMMON COUNTS/FREQUENCIES  SCALAR (uret by ung matnx) DIMENSIONALITY REDUCTION INTERACTIO
ISl CHOICES Afributes e g terms) Direct cdation Egerwecior/ Bigenvalue solutions Browse
INSPEC Journal Author ciations Co-atation Fador Analysis (FA) and Pan
BEng index Docurment Co-gtations Combined linkage Prinapal Corrponents Anabyas (PCAY  Zoom
hbdine Author By yvear Co-weord / coderm Nult-dmensional scaling (MDS) Filter
Researchindex Term Co-dassfication Lsa, Topics Query
Paterts THRESHOLD S Pathfinder networks (PFMet) Detail on de
stc. By courts YECTOR (urit by attribute madrix) Self-organzmng maps (S0M)
Vector space rmodel ieordsterms) ndudes SOM ET-maps, slc. ANALY SIS
BROADENING Latent Sermantic Analyss (wordsterms)
By atation ind_ Snoular Yaue Decormp (SYD) CLUSTER ANALYSIS
By terms
CORRELATION {if desired) SCALAR
Pearson's R on any of abowe Tnanguiabon

Force<directed placerment (FDF)

Borner, Katy, Chen, Chaowees, and Boyack, Kevin, (2003) VVimaliging Knowiedpe Dowains. In Blaise Cronin (Ed ), Aunns,
Review of Information Science @ Technoiogy, Volume 37, Medford, IN]: Information Today, In: f American § octety for

Iﬁyﬁ'mﬁh Science and Technology chapier 5, pp. 179255
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Latest ‘Base Map’ of Science

» Uses combmed SCI/SSCI

from 2002
* 1.07M papers, 24.5M
reterences, 7,300 journals
* Bibliographic couplhng of
papers. aggregated to
journals
» TImtial ordmation and
clustermng of journals gave 671
clusters

v

Coupling counts were
reaggregated at the yournal
cluster level to calculate the
* Xy posittions for each
journal cluster
* by association, (x.v;

positions for each journal
Pirsa: 08090031
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Science map ﬂppli::ﬂtiﬂns: Identifying core competency

Funding patterns of the US Department of Energy (DOE,

rAath

Compater Tech

Ecomnomics

Education
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Biclogy
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Plant
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Animal

Jircloay Infectious Diseases
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Science map applications: Identifying core competency

Funding Pattems of the National Science Foundation (INSF)
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Science map app]icaticrns: Identif}*ing core competency

Funding Pattems of the National Institutes of Health INTH
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Science map applicatimls: Identif}-*ing core competency

Funding Pattems of the National Science Foundation (INSF)
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Science map app]icatinns: Identifying core competency

Funding Pattems of the National Institutes of Health (INTH
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Sample Science Studies
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113 Years of Physical Review
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Spatio-Temporal Information Production and Consumption of Major U.S.

Research Institutions

Borner; Katy, Penumartly, Shashikant, Meiss, Mark and Ke, Wetmao. (2006)
Mapping the Diffrsion of Scholarly Knomledge Among Major U5, Kesearch
Institudions. Scientometrics. 68(3), pp. 4715426, :
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Does the Internet lead to more global citation
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Examining the Evolution and Distribution of Patent Classificatiol
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Mapping Science Exhibit




Expermme o the Dipital Doman® 2r the 2005 Mesnng of the Amerrin ASSOranom

of Geographers that = updated regularty with rew maps and eeplarabons.

Compare & Contrast daps Comnect

The Places & Places & Spaces: Mappi

Spaces exhibit has been created to ; g SCiEﬂC'E

demonstrate the power of maps. o 2 —
An nitiad theme of this exhibit is to compars 2nd 4 SCIETICE EX]:‘—-I-b:-t ﬂl&t ]_f]_tr:)d_-'
people to maps of sciences,
their makers and users.

Come seés with your own eyes the extent to whch maps can be employed to help maks
sense af the fiood of nformaton we are confronted with and how domain maps can be used
to lscate complesx amd basutiful inforrmariom. :

This oniine part of the exiubit prowides links to a selected senes of maps and ther makers

dglong with detasled explanations of why these maps work. The physical counterpart supports

the close nspectian :'n‘-i'-'g!' Guahty reproduc tions for drsplay 5t conferences and education Exl]ibit Cmtﬂm: Dr. Fa L-
centers. It is meant to inspire cross-disciplinary discussion on how to best track and

It s - =
commumicate human activity and scientific progress on a giobal scale. BEII"I_iI gc E]_'S}"_E:I, 1_': :__IEIC]_'T.,?
-




Mapping Science Exhibit — 10 Iterations in 10 vears

The Power of Maps (2005) Science Maps for Economic Decision Makers (2008)
. o | = = :
i : ::-: e
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g i ==
- = —_— ———— W= i =

The Power of Reference Systems (2006) Science Maps for Science Policy Makers (2009)
Science Maps for Scholars (2010)
Science Maps as Visual Interfaces to Digital Libranies (201

—~ Science Maps for Kids (2012)
- - - - Science Forecasts (2013)

How to Lie with Science Maps (2014)

!illi!z

The Power of Forecasts (2007) SCIMAPS.OT
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Nanotechnology

This overlay shows the distribution
of nanotechnology within the para-
digms of science. The majority of
current work in nanotechnology
takes places in physics, chemistry,
and materials science, at the upper
right portion of the map. However,
an increasing amount of nanotech-
nology is being applied in the bio-
logical and medical sciences, at the
lower night.

Manotechnology

Science on the finy

scale of molecules
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Re-implementation of [lluminated Diagram Software
by Advanced Visualization I ab, Indiana University

Doves unlimited number of ID screens.

Science World
Medicine _, mmmm—— |
Asia
Cancer
Japan
Touch screen for direct interaction.
Kem*c:-rd and name search.
: Selection of canned quenes for .,

- interdisciphinary research areas
- famous people

- activity patterns, e.g., bursts, trends, etc.
P Sy
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Color in the insect.
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My Favorite Scientist

PRIZES

%,

SOImMEecne enjoying
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7, age 8, drew a picture of her mother and




Science of Science Cyberinfrastructure




The info'vis Cyberinfrstmocture prowides acoess to data, software code and beamung
mcxchused as wvell 25 cormp reLUITE in support of B anaiyis modeiing

o dreerse ol Sers

ang S aIEnoT
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YYOQI SVVorkbench

A Workbench for Network Scientists
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S[)B’['sumnw SN  Challenges - Interlink $ Input &
. J——— Publication /Patent Citation Output

Grants Patents Papersin Area A  Papersin Area B

Scholarly Knowledge o Cirtanon Links —p
Need to interhnk
» Grants and papers/ patents.

» Grants -"'pﬂpets_- patents and their Pls authors  mventors. etc.

Use resulting networks to
» Count .'—_ipapers. citations. etc.

Pirsa: 080 31 . - in : P 138/153
a2 Determuine strength of co-PI/author 'mventor relations, etc. 5



SDBI SCHOLARLY DATABASE

Search across publhcations, patents, grants.

Scholarly Database: Web Interface

Download records and or (evolving | co-author, paper-citation networks.

S D B l SCHOLARLY DATABASE

SDB)|scrotarty DaTABASE

Select Database

= oos =ups FuNsF [ USPAT MEDLINE | PHYSREW

T PHAS

Last Name Middie Mame FArst Nameg
AuThOr{S) james |
Tihe: [ g Classilying DNA
’ &g lownal of Bickogicsl

Publication Range

From | 1995 = m| 2005 = (cefauir Year range is 1345-2005)

Submer |- Aeser |

Registe:t for free access at ]_u‘tpa

NIH (336 Matching Records)
1 JAMES. EFUC [3001) GLUCOCORTICONE RECEPTOR-MEDIATED CATARECT, -
HE ST TR A piscant T (k= - ikt Dhane wen g merod ESempy,
fealncting Be oificacy of hEas d1 “dermd endeeod calarecty are pasd B das
Freqaenthy scolyde (he cemnire s el aas ahd sfean
2 JANEY CARTH 2000 THE USE OF BRD LS TO COUNTER O TERACESE
bt—m#mlrﬂt—mmﬂ- sty 1 ek il pebEc
dfirdkinr § walef el B B L2 zued wz Bacd i Dy B el ey
dwy. Fiecent cases of nberstioned fasd ©
1 JANEE aBrTH C3007) P ot
CESCFIF TN | prewded by spp |y i uj 13 R - e
tharsae of ertAown climlegy e s c barac) 4 by a bread Arwm wf di o exladiona wal b

PRI SN Tvarvemend  Raymaudy BN en smenan,

4 JAsEd LAUAA (001 SOVEL THERASES FOM ACTTAMMOMEN TORSITY.

BE LR TN |yduple d rem Lhe b T A lomg berm goal of §ies swerd 13 Es deweiop | Berapies,
mﬂ-ﬁﬂlm l-u;rma-nm-lum al e o olaieh s pleh | AP AP
overdess palient Af Iherpeehc deses, APAF iy mebnk. -
L JAMES LAURA 3001 ROVEL THERAMES FOM ACET LMNMROMEN TOEITY,

DESCTAFTION (adupded Iram | he agphcation) 1 he leng term gaal af |y swmrd i3 1e develop | Rerapey.

=< Prev 1234580708910 SNl

New Sqarch | Refine Sqarch | Downioad Records |

sdb shis mndiana edu.
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)
Sc

holarly Database: # Records & Years Covered

Datasets available via the Scholady Database (' tuture teature,

Dataset # Records Years Covered Updated Restricted
Access

Medline 13.149 741 1965-2005 Yes

PhyvsRev 398,005 1893-2006 Yes

PNAS 16.167 19972002 Yes

JICR 59.078 1974, 1979, 1984, Yes
1989 1994-2004

USPTO 3. 1/9 950 1976-2004 Yes*

NSF 174,835 1985-2003 Yes*

NIH 1,043,804 19722002 Yes*

Total 18,021,560 1893-2006 + 3

Snm f{)f C {jﬂl}_)fﬁllﬁlli‘-fﬁi‘ tune, g 60511‘.-1 tlﬂL ;HJ_'L'I tDPlC C DTE‘[:IE_F c
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A Workbench tfor Network Scientists

LOGIN

People Research Publications Community Download Documentation Dev Zone About

Summary

Network Workbench: A Large-Scale Network Analysis, Modeling and Visualization

Tooikit for Biomedical, Social Science and Physics Research This project will design,

evaluate, and operate a unigue distributed, shared resources emvaronment for g
large-scale network analysis, modeling, and visualzation, named Network Workbench _'q'___;)

(NWB). The envisioned data-code-compuling resources environment will provide

mare

How to cite this project

News & Updates

2.26 08 B Tool 0 30 Relesse

30,08 N Tool pre 0.9 0 v5 Releas
29 05 NwWEB Fiver Lipdsie (added supported fie formats)
Z3.08 NwB at Sunbedt 08 (Poster)

22 08 NvB Fiver Updste (now bevo-sided?)

22 08 Mew Tugormsds

2208 nvB Basic Tutonal Getting Started

Download Latest Release
Mote: save the download as jar

‘Windows X - DOWNLOAD

Getinvolved

« SN up for MWE maling lists

+ Bug Tracking System

Download from http: / /nwb.shsindiana.edu/
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i iii“iil" i : | | I NWB Tool: Interface Elements

Load [Data Select Preferences List of [ata Models

TS

Console —_— .

TEP S (S L T RIS L AN SHTR AT T 4 S

- Visuahze [Data

- s ——
Ll I
- T i = o
— ]
B - e e
—

—
——
—
— = =
e L= i
Scheduler =

+ Open Text Files
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Algorithms Currently Available

See https: / /owrb. shs indiana edu/f

Preprocessing [EEIJ

Remowve Nodes
Extract Top Nodes
Extract Nodes Abowve or Below Val
Celete High Degree Nodes
Delete Random Nodes
Celete Isolates
Remowve Edges

Extract Top Edges
Extract es Abowe or Beiow Vah

Hemove Seilf Loops

Trim ree’

Pathfinder Netwaork Scaling
Sampling

Snowball Sampling (n nodes)

Node Sampling

Edge Sampling
Transformations

Symmetrize
Dichotomize

Multipartite Joining

Modeling TN

General
Random Graph
Watts-Strogatz Small Worid
Barabasi-Albert Scale-Free
Structured
can
hor
Unstructured
Hypergrid
PRU
Other
TARL
Discrete Network Dynamics
Pirsa: 08090031

commumty/ 'n=~Alzonthms HomePage

July 15, 2(

Analysis [EI}

General Purpose
Network Analysis Toolkit®
Unweighted & Undirected
Based on degree/
Noce Degree
Noce Distrnibution
Based on clustering

k-MNearesrt Netchbor

Watts Stmaatr Clustering Coefficient

Watts Sir itz Cl f C icl
Based on path

Digmeter

Average Shortest Path
Shortest Fath Distribugion
Noce Betweenness Centrality
Based on components
Connecter Components
Weak Component Clusherng
K-Core
Extract K-Corel
an K- on
Unweighted & Directed
Based on degree
Noce Incegree
Nocge Quicegres
Ingegree Distribution
Outcegree Distnbution
Based on local graph structure
x-Nearest Ne:ghbor
Singie Node In-Out Degree Cormelatic
Unnamed Category?
P Mk
Based on local graph structure =
Dyac Reciprocity=
Arc Regprocityl
Agacency Transitivityl
Based on components
Yeak Combponent Clusiennc

Visualization IEIJ

Tools
GUESS
GnuPlot:
Predefined Positions Layout
Dri (VxOrd)
Pre-defined Paositions {prefuse beta }_—=
Mowve
Circular
Tree Layouts
Radial Tree (prefuse alpha)
Radial Tree with Annotations (pref -
Tree Map
Tree View
Balloon Graph {prefuse alghalz
Metwork Layouts
Force Directed with Annotation (prefuse beta
Kamada-Kawai (JUNG)
Fruchterman-Remgold (JUNG)
Fruchterman-Aeingoid with Annotation {(prefu
Spring (JUNG
Small World {prefuse alpha)
Cther Layouts
Parallel Cogordinates {demals
LaM k-Cor m itigr

Scientometrics [EEI1

Extract Network From Table

Extract Co-Authorship Network

Extract Co-Occurrence Netwark From 'I‘.?gt:l_tf_'-l

Extract Directed Network From Tahles
Extract Network From Another Network

Extract Bibliographic Coupling Similarity Netw

Extract Co-Citation Similarity Network:
Cleaning

Remove IST Duplicate Records

Detect Duplicate Nodes pyge 149/153 :

Remove Hows With Multitudinous Fields—




oga il N : :
‘_ng l . 1 CIShell —Serving Non-CS Algorithm Developers & User

Developers

Alliance
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‘o\.
gggC| | CIShell — Builds on OSGi Industry Standard

CIShell 15 bt upon the Open Services Gateway Imtiative (OSGr) Framework

OSGi (http: / /www.osgi.org) 1s
7 A standardized. component ortented., computme environment tor networked services.

# Successtully used m the mdustry from high-end servers to embedded mobile devices
smce 3 vears

» Allhance members mchide TBM (Echpse . Sun, Intel, Omcle. Motorola, NEC and many
others.

» Widely JdDPI’E‘d 11 open source realm especmlly smce Echipse 5.0 that uses OSG1 R4
tor its phu;rm model

Advantages of Using OS(Ga

7 Any CIShell aloonthm is a service that can be used m any OSGr-tramework based

SVS tem.
7 Usmg OSGy, ﬂuu_ungf IShells ' tools can connected via RPC /RN supporting peer-to-
peet xlm_ru_lg of data. \l.qcnrxtlm:[ and computme power

Ideallr. CIShell becomes a standard for creating OSGa Services tor alconthms.

Pirsa: 08090031 Page 151/153



lp INDIANA UNIVERSITY

I U N ews RO om IU News from all eight camp,

Sunday, May 4, 2008

Browse by Campus & Services & Resources
ETUWEE ﬂl'lr T,Jp”: &aﬂ:h E For Jowsmaksts Archives Ske Index Contact Uis Pubific AT
d €, Ans & Humanities MNewwsroom Home = indena Unrversty Media Relabons _
= Media Contacts
ks Last modified: Tuesday, April 8, 2008
* MNeal Moore
‘ Business ngmonres@indiana.
S . - 317-278-9208
& Education $1.2 million NTH project will help track and |
= Dawvid Bricker
& Ceneral . : . : brickerd@indiana .
= predict epidemics N
Q Health & Medicine 1 E-mail this page — Print this page
k. Law News by Topic
Public & FOR IMMEDIATE RELEASE
e Eruwir;nmentai Afbairs = General News
' April 8, 2008 « Graduate Studies
#- Science * Life Sciences
- Science
W9 social Science BLOOMINGTON, Ind. -- The National Institutes of Health has given $1.2 - Technology
!,_ Technology million to Indiana University researchers to build the ultimate international

More Topic

epidemic research tool.

Multimeda News
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