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Places & Spaces: Mapping Science exhibit, see also
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The Places &
Spaces exhibit has been created to
demonstrate the power of maps.

An initial theme of this exhibit is to compare and
contrast first maps of our entire planet with the
first maps of all of science as we know it.

Come see with your own eyes the extent to which maps can be employed to help make
sense of the flood of information we are confronted with and how domain maps can be used
to locate complex and beautiful information.

This online part of the eshibit provides links to a selected series of maps and their makers
along with detailed explanations of why these maps work, The physical counterpart supparts
the close inspection of high quality reproductions for display at conferences and education
centers, It is meant to inspire cross-disciplinary discussion on how to best track and
communicate human activity and scientific progress on a global scale,

Places & Spaces: Mapping
Science

a science exhibit that introduces
people to maps of sciences,
their makers and usets.

Exhibit Curators:

Dr. Katy Borner & Elisha
Hardy

The Power of Maps

Four Early Maps of Our World

VERSUS

Six Early Maps of Science

|
e

(1st Lteration of Places & Spaces Exhibit - 2005)
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How would a map of science look?

What metaphors would work best?

HUMAN PERCEPTION

ABSTRACT O Abstract Data Virtual Environments
DATA
jarge  munt-amruted g Data Mining
DA'mMuchO O Information Display =~ MS-Guid, |
— R * Human Perception  [IIIMS®Frocess 1

EMVIRONMENTS

O i
percepiual
Inois

o R
fechnology
P nformatcn PAamanen
vl INFORMATION Pagraaion ity domacan
DISPLAY Tetaphors
wirtual
" abwiract
Riman-compuser worn
o platforms
tashon
- . -
vl roal m - l -
Wk wiris oo
ERABROM
SOFTWARE CASE O
T,
ENGINEERING, MS-TAXONOMY

sbstnction

archilacture "
uiduines fdgines for
winchune 5. Taxanomy

MS-PROCESS

Ve gy b b s B MS-GUIDELINES
s e o i

30 b chart

MCNG Bverage

et

bidAsk
Lnntaeaga

hagtic 30
bar chat
hagtic mavirg

o iy W

auditony bidAsk
Landscags




- f
Iransport sys ol

& Precipit-

-~
storm . ~
/‘ﬂufi@ unit
ér9i
servie 7

health
immigr hous s
migrat

al
Y
&

- 3,
.. ethnic 2
3

mgant "; 0mmlmmlgr £ 4

I 5 & “Tesourc
B |\, ™= A ( & —a;,f
= i - bl wa )
voig | cold . manag %
;w om e = tesoure .%‘??ﬁ %
= e \natir lany
s Sustan
By e develop i
_work™ social\ wan s ustain CONON
- o tourigm tOUrismM
orid. peopl __f T
_ coloni .. -
X natur space” ad A\
g Ji Socig) . o ~ ~ i
B e » s
S s region 1 €910
tuﬂaente o g lit f_guuim I
e pubilie nyhlie = oli : i
N 80 landsca iy space P r 8 v T
- ' N, Pl = SOpViEw it
lammnds::a R S tate Tes s g\‘ﬁ'kroduc,tl ng_qi! ril
cultu wllw:ﬂ unit i marke t leis’|  oradiet

P ranctechnolagy

Prychiatry

Pharmacogenomics

whode bioad thefagetc ectous Dibease
4 8t At e of Trentment (@ g eenms
trooninroiogy, oic.)
- e
‘suggesling a morm muli
search. The Ir




280800 A=A
@b. =4z _a_.h. __..,h e

o 3

el o MG _
- _,__.._,_ M EE _m. .

§ EEN

_E.E | ke %_m.
_m.ﬂm. S oy

._ @ ©4 5

T,._. _h__ SIE B k

..ﬂu_w. s #

e :

e .m Il

VERSUS

Six Potential Reference Systems of Science

The Visual Elements Periodic Table

Four Existing Reference Systems
(2" Iteration of Places & Spaces Exhibit - 2006)
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The Big Dipper floots high in the nurllse.nsl these early spring |
evenings, while Orion sinks low in the Southwest. These &reust o
fow of the celestiol sights you con find on ony cleargvening in iprll

using o sky mop like the one shown here.  # oA
. .
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How would a reference system for all of

science look?

What dimensions would it have?
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Synthetic Resins or Natural Rubbe

lon-exchange Polymer or Process of Prepari
Process of Regenerating
Membrane or Process of Preparing
Previously Formed Solid lon-exchange Polymer Admixed With I
Polymer Characterized By Defined Size or Shape Other than Bea
Chemically Treated Solid Polymer
Solid Polymer Derived From Ethylenically Unsaturated Reacta |
Solid Polymer Derived From At Least One 1,2-epoxy Containir
_ Solid Polymer Derived From Aldehyde or Derivative
From Ethylenically Unsaturated Reactant Only
From Aldehyde or Derivative

Process of Treating Scrap or Waste Product (

Process of Treating Scrap or Waste Product Containing At Least
Treating Rubber (or Rubberlike Materials) or Polymer Derived
Treating Polymer Derived From A Monomer Containing Only ¢
Treating Polymer Derived From Hydrocarbon Monomers Only

Treating Polysiloxane

Treating Polyester
Treating With Alcohol

Treating Polyurethane, Polyurea (excluding Urea-formaldehyde
Treating With Alcohol or Amine

Treating Polycarbonamide

Cellular Products or Processes of Preparing /

Cellular Product Derived From Two or More Solid Polymers or Fr

— = At Least One Polymer Is Derived From Reactant Containing Tw
At Least One Polymer Is Derived From An Aldehyde or Derivat
Y R P I T At Least One Polymer Is Derived From A -n=c=x Reactant Whe
L A
Sclence can be thought of as themes and Themes are areas of current

research, while paradigms comprise the dominant tool sets and extsting knawledge that
are used by today's researchers, This map shows 776 major paradigms in science

along with the dominant ips between thete i are

shawn as circles; strong relationships between paradigms are indicated by the

lines connecting the circles. The map was created by recursively clistering

the E20,000 papers referenced most often in 2003, Clustering at each level

B wias done uing VxOrd, a force-directed graph layout routine, These
papers formed 53,000 clusters, 6,100 higher-level clusters, and finally

J SR ‘ b um > . ] the 776 paradigms. Although each parsdigm containg, on average,
-3 L} k;. = - ¥ 1,000 papers, some are larger and some are smaller, as shown by
r I ‘ - - o N different sized circles on the map.

4 i o - u aly The ring-like structure that Is formed by sclentific paradigms
A 1 o, ; n N s very robust. We find similar striclures for different years,
and for maps generated from sclhentific journals. “The
Structure of Schence™, a galaxy map shawn in the first
Iteration of Places & Spaces, is a map based on clustering
of schontific journals, with superimpasition of papers
on the journal structure, wheveas Uhls map was gene:
C  rated directly from highly-cited papers, =The Structure
of Science™ thows current schence in a disciplinary
context, while this map ean show the breadth af

that to single gy

Because of the robust nature of the structure of
schence and Its paradigme, we have placed our
776 scientific paradigms within o reference sys-

tem containing 12 radial stices and 6 rings. This
allows the position of each paradigm to be codified
and available for lookup; for instance Fliid
‘Mechanics paradigms are in grid BJ.

We have also calculated and displayed the vitality

of each paradigm. Vitality is a measure of the

speed at which a group of researchers reaches

D about major Paradigms are
constantly being improved. but It usually takes years

o reach consensas about which improvernents are

major, The white circles represent communities wherne
consensus is reached relatively slowly. This is a commen
phenomenon in the social sciences, ecological sciences,
computer sciences, and mathematics disciplines. The

red circles rep of wharre
consensus is reached relatively rapldly, This is more
«comman in physics, chemistry, blechemistry, and many medical

disciplines. Yery dark circles (such as thoe in Astrophysics, L5-6)

represent communities where consensus ks reached Cllftmy W.(h‘!

H 2 rm[m. A E The map of scientific paradigms and its reference system can be
= _;;l;-'l used for multiple purposes. Countries, Industries, companies, universities,

G Diease and indivicual researchers can oll locate themselves within the map, «ither

as single points, or as a specific collection of paradigms. Various metrics, such as
wvitality, can be overlayed on this reference system to highlight specific impacts.
Science education and personal discovery can also be enhanced by linking storles and
facts to the map that highlight sclentific history, current advances and relationships
between scientilic paradigm.




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 right.
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W. Bradford Paley
Scientific Mapmaker

Digital Image Design Incorporated
Dept. of Computer Science, Columbia University
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Iluminated Diagram Display

Nanotechnology

Science on the tiny
scate of molecules




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 right.

Nanotechnology

Science on the tiny
scafe of molecules
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Re—implementation of Mluminated Diagraln Software
by Advanced Visnalization Lab, Indiana University

Duoves unlimited number of ID screens.

Science World

Mﬁhy_——--'_'-l—- Asi
Q

Touch screen for direct interaction.
Keyword and name search.
Selection of canned queries for

- interdisciplinary research areas

- famous people

- activity patterns, e.g., bursts, trends,

The Power of Forecasts

Four Existing Forecasts
VERSUS
Six Potential Science ‘Weather’ Forecasts

(37 Lteration of Places & Spaces Exchibit - 2007)




Mapping Science Exhibit — 10 Iterations in 10 years

The Power of Maps (2005)

== | g i il
=T

Science Maps for Economic Decision Makers (2008)

Py L]

Wew -
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Science Maps for Science Policy Makers (2009)

Science Maps for Scholars (2010)

Science Maps as Visual Interfaces to Digital Libraries (2011)
Science Maps for Kids (2012)

Science Forecasts (2013)

How to Lie with Science Maps (2014)

scimaps.org \

Science Maps in Action




KIDS first ...

All maps of science are on sale via
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... our SPONSORS next ...

Latest ‘Base Map’ of Science

Boyack, Kevin W, Borner, Katy & Klavans, Richard. (2007). Mapping the Structure and Evolution of Chemistry Research.

Proceedings of ISST 2007, pp. 112-123.

» Uses combined SCI/SSCI
from 2002

* 1.07M papers, 24.5M
references, 7,300 journals
* Bibliographic coupling of
papers, aggregated to
journals
> Initial ordination and
clustering of journals gave 671
clusters

» Coupling counts were
reaggregated at the journal
cluster level to calculate the

* (x,y) positions for each
journal cluster

* by association, (x,y)
positions for each journal
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Science map applications: Identifying core competency
Boyack, Kevin W, Birner, Katy & Klavans, Richard. (2007). Mapping the Structure and Evolution of Chemistry
Research. Proceedings of ISST 2007, pp. 112-123.

Funding patterns of the US Department of Energy (DOE)
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Science map applications: Identifying core competency
Boyack, Kevin W, Borner, Katy & Klavans, Richard. (2007). Mapping the Structure and Evolution of Chemistry
Research. Proceedings of ISST 2007, pp. 112-123.

Funding Patterns of the National Science Foundation (NSF)
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Science map applications: Identifying core competency

Boyack, Kevin W, Birner, Katy & Klavans, Richard. (2007). Mapping the Structure and Evolution of Chemistry
Research. Proceedings of ISST 2007, pp. 112-123.

Funding Patterns of the National Institutes of Health (NIH)
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... then SCIENTISTS ...




Mapping the Evolution of Co-Authorship Networks
Ke, Visvanath & Birner, (2004) Won 1st price at the IEEE Infol”is Contest.
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o 0‘30 O LJ [ rataitscinn couimopminesonet

| G Home M tetscape Cl Soarch . Customze... . fspeosiTast

. S Netscape - = # L] S rem e 2l Droerser Hetory Mo

) Mew Tab [ % Somty fix Mnaoscmras, 2008 - vl fre... |

Bruce W. Herr 11,

hams

Abstracts related to
[ Neurenal
development and
cell migration ]

cell migration

(0.7%) Multisle factors
cant to propar ta

the cortic

sully Burns (USC), David Newman (U
sual Browser, 200




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 Vs,
in the Internet age?

2. Does one still have to
study and work at major research
institutions in order to have access to

high quality data and expertise and to produce high
qua]ity research? % — 1s82- 1388
1987 - 1991

% — 1992- 1996

3. Does the Internet lead to more global citation . ) el

patterns, i.e., more citation links between papers
produced at geographically distant research
instructions?

Contributions:
» Answerto Qs 1+ 2is YES.

» Answer to Qs 3 is NO.

» Novel approach to analyzing the dual role of '1“1'L b !
institutions as information producers and It .W i i 1
consumers and to study and visualize the diffusion w1 U

log of number of institutions citing each other
’/

0 w w

of information among them. log of gecgraphic distance

@ 1505
01772-
0 2,008 -
@ 2,530 -
& 3040 -

1771
2097
2529
3.03%
4172

,reoepl.ors

|
molecular weight

£
kinetics

\ V i

,HN . .I_.cu:mms

'\ mezs:enger.-’genétics

¥aene expression regulation
Co-word space of "
the top 50 highly

frequent and bursty
words used in the @ ciuin’
top 10% most O

lsansrw-on

Mapping Topic Bursts ero ool e

-e

% ”T”/ / R

highly cited PNAS : f O

. . . ‘g7 i signal transduction
publications in o . s NS | ™ 9;'“ '
1982-2001. | Sl 9% o

‘_:_,:..---""" stuchural
plasmids

MOLECULAR SEEJUENCE DATA

blaotting

Mane & Borner. (2004)
PNAS, 101(Suppl. 1):
5287-5290.

mutagenesis

groveth-factor

aming acid sequence

in vitra

.s:-aquence l

[

Color Code
- . : 82-85
86 -89
. 90 - 93
. 24 - 97
. - 01
. circle size ~ burst weight
QENS EHPIESsIOn cicle color ~ burst onset
ring color ~ year of max word count

years of 2nd and 3rd burst are given in colo 56




Second sight
Wikipedian Activity e Ty —
Studying large scale social Power struggle .
networks such as Wikipedia eyl

This chaotic-leaking mosaic is one
attempt te show which tapics are

Vizzards 2007 Entry

Second Sight: An Emergent
Mosaic of Wikipedian Activity,
The NewScientist, May 19, 2007

ocked until he mood (als (ocked
pages at the time of writing indude
entries on Sheffield Wednesday football
club, Mikhail Gorbachev and pigs).

The mosaic has been commended in

a competition for images that visualise
e network dynamics, coinciding with this
week’s International Warkshop and
& (Conference on Network Science
; in Bleomington.

wwoew it om 19 My 2007 Rewciontist| 55

Science Related Wikipedian Activity

btip:/ [ scimaps.org/ dev/ map _detail phpZmap id=165

Same base map.

Opverlaid are 3,599 math (blue),
6,474 science (green), and 3,164
technology relevant articles
(yellow).

All other articles are given in grey.

Corners show articles size coded

according to

-article edit activity (top left),

- number of major edits (top right),

- number of bursts in edit activity
(bottom, right)

- indegree (bottom left).




and INDUSTRY too.

Examining the Evolution and Distribution of Patent Classifications

Patents Granted Over the Last 20 Years

Top Classas 1958 - 2002 Inthe United States, cach skl assigned to onc out of more than 450 dasses covering broad application

L . oo a2 . T e damains. An growth of patent classes provides insight about patenting trends.

2 B e Coerectiee T s e B | 1775

ﬁ (T e i | filfiny e i e i Unee HC Lo at thve Universiny of Marland, are wsed 10

£ o pas miajor results. Treemaps repeesent a tree StrUCturE as nested rectangles with each

5 o L e et i B 5t e —— i2m | rectangle representing a node. A rectangular area is first aflocated to hold the representation of the tree, and this

% T | Menrnasettsinn s | e e ek i area 15 then subdivided Into a set of rectangles that represent the 100 |evel of the tree. Rls prOcess continues

s 122 o o i o = tesulting rectangles 1o represent each lower level of the tree. The parent-child relationship is
o L0l e e Tood s ey mn-canmby:ndmmg the child rectangle by its parent rectangle, Typically, the size of cach rectangle comrespands
e e T e i to the size of the node. Additional Information about a node, e.g. Its age or value, can be represented by the color

ol man ) of the respective mctangie.

Year

Slow Growth Domains
1983 - 1987 ( 1998 - 2002 )

Fast Growth Demains
1983 - 1987 / 1998 - 2002

Depicted abave is how Apple Computers' partfolio has

Legand:
changend in yearly inceanents frum 1980 to 2002,

tirPen = Increase in number of patent grants in particular rlass.
fied = Decrease in number of patent grants In particular class.

— No patents granted in that class in the past five years.
Size = Number of patent grants in 2 particular dase.

Lemelson's patent holdings below show a more even
distribution over multiple classes, No class dominates over a
majority of the years for granted patents; instead they are
distributed more braadly over the inteliectual space.

Drugs and Medical Others

Shawn 15 3 comparison of the patent class space for 198310 1987 and 199810 2002, There Isa predominance of qrowth In the
1598 t 2002 paten space, whichcorrlates tathe ncease in patent grantsduring tis s By comparing the growth incat
egeios, ong can distinguish betwoen damains that have been recei

T

Jerome Lemelson

egor amount of patent grants.

Kutz, Daniel O.Examining the Evolution and Distribution of Patent Classifications.
Accepted for the Information Visualization Conference, London, UK, July 2004,

A

For more Information, contact Katy Bormer at =

The material is based upon work supported bythe National
Science Foundation under Grant No.[15-0238261.
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Mapping Indiana’s Intellectual Space

Identify

» Pockets of innovation

O

—

r*g e | $52,059.823
ﬁ /" WPUI atindianapelis —‘

Bloomington g
o 4 ‘

T

> Pathways from ideas to products

> Interplay of industry and academia

|~
l’/,' '_ . . Academic
' [
‘ O Industry
1
] 1 { —_——-— Academic ws. Academic
‘ (Byansville e Academic ws. Industry
Lh ) L Industry ws. Industry
<

Interested to get your own science map?
Contact the map makers!

katy@indiana.edu




How to Make a Science Map

DATA ‘UNIT aF ‘NEASURES LAYOUT (often one code does both sirmilarity and ordination steps) DISPLAY
EXTRACTION ANALYSIS
SIMILARITY [ORDINATION
SEARCHES COMMWION COUNTSIFREQUENCIES  SCALAR funit by unt mathiz) DIMENSIONALITY REDUCTION INTERACTICN
151 CHOICES Mtributes &g, terms) Direct citation Eigervector! Eigervalue solutions Browse
INSPEC Journal Author citations Co-citation Factor Analysis (FA) and Pan
Eny Index Dacurment Co-citations Corrhined linkage Principal Corrponents Analysis (PCAY  Zoom
Ikedline Author By year Co-word / coterm Iulti-dirmensional scaling (WDS) Fiter
Researchindes Term Co-dassification LSA Cuery
Paterts THRESHOLDS Pathfinder networks [PFMNet) Detail on dernand
etc. By counts WECTOR {unit by attribute matriz) Sef-organizing maps (SO
Wector space model fuordsterrms) indudes S0M ET-rmaps, etc. AMALYEIS
EROADENING Latent Serrantic Analyss (wordsterms)
By citation ind. Sngular Value Decormp (S D) CLUSTER AMALYSIS
By terms
GORRELATION (if desired) SCALAR

Pearson's R on any of above Triangulation

Forca-directed placernert (FDF)

Shiffrin, Richard M. and Borner, Katy (Eds.) (2004). Mapping Knowledge Domains. Proceedings
of the National Acadeny of Sciences of the United States of America, 101(Suppl_1).

Barner, Katy, Chen, Chaomei, and Boyack, Kevin. (2003 ). Visualizing Knowledge Domains. In
Blaise Cronin (Ed.), Annual Review of Information Science & Technology, 1V olume 37,
Medford, NJ: Information Today, Inc./ American Society for Information Science and
Technology, chapter 5, pp. 179-255.

PNAS

Mapping Knowledge Domains
PR

ionVisualization Cyberinirastructure

The Infovs Cyberinfrastructure peovides access to data, softwane code and learning
mosdules a5 well a5 COMPURInG rescurces in support of the analysis, modeling
and visualization of diverse data sets.

Scholarly Database

* A Large-Scale Network Analysis, Modeling and

omedical, Social Science and Phy.
(Katy Birner, Albert-Ia
ssandro U espignani & Stanley Wasserman,
120,926) Sept. 05 - Aug. 09.

Research. NSF

lo Barabasi, Santiago Schnell,
ric Wernert (Senior Personnel),




SCHOLARLY
DATA BAS E KNOWILEDGE ES

GRANT AWARDS

DESIGN BY ELISHA HARDY

SDB ‘ SCHOLARLY DATA

Search across publications, patents, grants.

Scholarly Database: Web Interface

Download records and/or (evolving) co-author, papet-citation networks.

" phas
Last Kame Middle Name Firs: Name

Aushar(s) fames | |

Tle: |

Journal: |
Publicatian Range
Fram | 1935 jw[zws | {default Year range is 1945-2005)

Sml Reset |

Feos e  Fewse Tusear T meoune [ pHysrev

£.9.Classifying DNA
£.0.Journal of Biological
Sclences

Trequenity o
2 JAMES, GARATH (3001) THE USE OF BIOFILMS TO COUNTER BROTERAOAISM.

" eutes, of uzing, becemes gresies every
duy. lacand canas of indantisnal tasd o
. dames,

ind by applc wti-apten

A, JAMES, LAURA [2001) NOVEL THERAPIER 3
ESCINNTION (adapled from [he npplicabion] The fong fem goal of I8is wward i to evelop INsrasies,
an nevmee 4 in 1k N [ARAT

D

based hanistie

wverdese palient, A Inerapeatic doses, APAR s melab, .,

5. JAMES, LALIRA [2001) NOVEL THERAPSES FOR ACETAMINOPHEN TOXICITY.
mal o 1B

s

=<Prev 12338678010 Baiss

Mew Search | Refine Search | Download Records




SR scHotary DATABASE

Datasets available via the Scholarly Database (* future feature)

Scholatly Database: # Records & Years Covered

Dataset # Records Years Covered Updated Restricted
Access

Medline 13,149,741 1965-2005 Yes

PhysRev 398,005 1893-2006 Yes

PNAS 16,167 1997-2002 Yes

JCR 59,078 1974, 1979, 1984, Yes
1989 1994-2004

USPTO 3,179,930 1976-2004 Yes*

NSF 174,835 1985-2003 Yes*

NIH 1,043,804 1972-2002 Yes*

Total 18,021,560 1893-2006 4 3

Aim for comprehensive time, geospatial, and topic coverage.

SR | scHoLARLY DATABASE S

HnndlL_uas
Nicaragua

NIH Grants




Medline Publications

NSF Grants
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Vermant
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US Patents

Building Market Places not Cathedrals

»  ‘Softwate glue’ has to intetlink datasets and algorithms written in different languages

using different data formats.

» 'The smaller the glue or “CI Shell’, the more likely it can be maintained.




7 =
#g}(: |Sel ] cshelt - Serving Non-CS Algorithm Developers & Users

Developers

CIShell

S2C IShell

CILShel] Wizards

o P 2 gt

Alliance

#§3C |Sel] Cishell - Build on OSGi Industry Standard

CIShell is built upon the Open Services Gateway Initiative (OSGi) Framework.

OSGi (http:/ /www.osgi.org) is

» A standardized, component oriented, computing environment for networked services.
> Successfully used in the industty from high-end setvers to embedded mobile devices since 7 years.
> Alliance members include IBM (Eclipse), Sun, Intel, Oracle, Motorola, NEC and many others.

Widely adopted in open source realm, especially since Eclipse 3.0 that uses OSGi R4 for its plugin
model.

Advantages of Using OSGi
»  Any CIShell algorithm is a service that can be used in any OSGi-framework based system.

»  Using OSGi, running CIShells/tools can connected via RPC/RMI supporting peet-to-peet
sharing of data, algorithms, and computing power.

Ideally, CIShell becomes a standard for creating OSGi Services for algorithms.




#g’c IS Ijel | CIShell — Layer Cake

R |+
Applications or
Services

Reference

Application
Solutions .
Reference W
Service
Implementations

Interfaces

il

il

E’ CIS nell cishen- Deployment

Data-Algorithm Repositories

]

= =

e\
———————
(————————\

Peer-to-Peer

Stand
Alone

Server-Client

CIShell applications can be deployed as distributed data and algorithm repositories, stand alone applications,
peet-to-peer architectures, and server-client architectures.




Investigators: Katy Borner, Albert-Laszlo Barabasi, Santiago Schnell,
Alessandro Vespignani & Stanley Wasserman, Eric Wernert

Software Team: Lead: Weixia (Bonnie) Huang

Developers: Bruce Herr, Ben Markines, Santo Fortunato, Cesar
Hidalgo, Ramya Sabbineni, Vivek S. Thakre, & Russell Duhon

Goal: Develop a large-scale network analysis, modeling and visualization
toolkit for biomedical, social science and physics research.

Amount: $1,120,926 NSF 11S-0513650 award. .

Duration: Sept. 2005 - Aug. 2009 e

Website: http://nwb.slis.indiana.edu o o

NWB Advisory Board

Ulrik Brandes, University of Konstanz, Germany (Graph Theory)
Noshier Contractor, Northwestern University (Communication Theory)
Mark Gerstein, Yale University (Bioinformatics)

James Hendler, Rensselaer Polytechnic Institute (Semantic Web)

YV V V V

Jason Leigh, Electronic Visualization Laboratory, University of Illinois at Chicago
(Visualization & CI)

Neo Martinez, Pacific Ecoinformatics and Computational Ecology Lab (Biology)

Michael Macy, Cornell University (Sociology)
Stephen North, AT&T (Graph Visualization)
Tom Snijders, University of Groningen (Social Network Analysis)

V V VYV VY




i|ii|||i|||| ” | | | NWB Tool: Interface Elements
bttp:/ [ nwb.slis.indiana.edu

Load Data Select Preferences List of Data Models

e

k2 1 H HIE

Console R LTINS e I
~oH ' Visualize Data

JM‘_;‘W
fo" ¥ —————=— Open Text Files

NWB Ecology of Data Formats and Converters

Not shown are 24 sample datasets, 51 data preprocessing, analysis, modeling and visnalization
algorithms, 9 services.

e Y
St m——— "
5 . : 5
Ak = VA
Supported == S e—— Output formats
data e for diverse visualization
Sformats e algorithms
i

e ..-‘;«mmrwawl

8

o SRR
ST e—— 7 X Intermediate
\ By At S data formats
) . *;nuhym"l. AR --:_ _-:-_'-73'-‘.1'_‘-.-.:.‘..‘.. WR——
[ e '_x-c.,-.m,mm,.,‘ ‘t-ﬁ-wlﬂ;o\:mwwum ! ‘

Supported by

Data Converters 3 5

File Validator

Data Formats

External File

data converters.

File Format to In-Memory Java Object converter
Validated File Format
VISIT

. hetpilinwh.shisindiana.edu

File Format to File Format hetps:/inwb slis indiana edu/community
heepeliwwe.cishell.org

> » >

In-Memeory Java Object

DOWNLOAD: NWE Tool

In-Memory Java Object to In-Memory Java Object isgudiwebshis indiana.edu ek

00000




NWB

Assbekbendie Community Wiki

Network Workbench Marketplace: &8s a2 ims

i
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CiShell & OSGI o 9 @ ¥

bttps:/ [ nwb.slis.indiana.edu/ commmnity

-

rint | Search:

ALL)

A Workbench for Network Scientists

Main
Peaple About the Network Workbench Community Wiki
MNWEB Tool The Metwork Workbench Community Wiki is 2 place for users of the Network Workbench
Update Sites Tool, the Cyberinfrastructure Shell, or any other CIShell based program to get, upload,
Custom Fillings and request algorithms & datasets to be used in the tool, This site is a sounding board
Tutorials to be used by the community to woark together and create a tool which will meet their
Datasets needs and the needs of the scientific community at large.
ELTLIITTE Check out the lists of available algorithms and datasets, Download the NWB Tool and fill
Related Work it using the update sites.
FAQ

o You are invited to add or edit your own dataset and algorithm descriptions {sign up
Statistics ) here’, advertise new update sites, or post wanted algorithms/datasets/update sites.
Concepts and Defintions

Yisit the official Network Workbench site or contact Weikia (Bonnie) Huang

huangb@indiana.edu for more information.
| RSS |

Page last modified on April 18, 2008, at 11:10 A

bttps:/ [ nwb.slis.indiana.edu/ community/




AN [\

A Workbench for Network Scientists

Preprocess Data

Anahze Data
Model Data

Wisualize Data
Interact with Data

Related York
FAG

Statistics
Concepts and Definitions

z
SUEMIT
DEL.IGIO.US

Master List of Algorithms
@ = available in the nwh 0.2.0 release.

Print| Search:

Please feel free to add relevant algorithms.

Load Data T

Special Load Algorithms

151 Load and Clean
Data Formats

Bibtex {bib}

csy (.osv) @

Endnote Export Format {.enwi

GraphML {.xml or .graphml) &

IS Lisiy
NWE {.nwb) &

MNSF csv format {.nsf

copus csy format {scopus)
1)

Pajek {.net)
Pajek ([ mat}- %
sDB

AL

®GMML {xrnl) ¥
Edaelist {.edge) ®
TreeML {xml) @

bttps:

mwb.slis.indiana.edu/ community

Growing a Community of Network Science Researchers

Users come from Social Science, Physics, Biology, Information Science,

Telecommunications, Internet Research, Economics, Science Policy, etc.

It takes 9 months to give birth to a human baby and 21 years to raise it.

It takes 3-5 years to build a CI and

community.

]

years to build a vibrant, self-sustaining

Quickly identify and serve continuously changing needs of evolving community.

Usage Statistics for nwb.

Summary Period: Last 12 Months
Generaied 04-May-2008 05:05 EDT

slis.indiana.edu

Usage summary for nwb,slis,indiana,edu Wizits ¢ Sites
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5| 599 0.13% (205329084 |23.?1% .-‘ni&tlzfﬂ.9.0.200802261543NGT.-‘i.nsta]lers.-‘nwb-insta]ler—D.9.D-wi.t132.wi:132.]'ar
6| 518 0.11% 1656 I- Sevnitwhitagsipre-wl 0.0/ pluginsfrisualizationss du.iu.nwh. visualization prefuse betalsrefe dufinimarbirisuaization/prefusefbetal
- 7| 398 |oosw | 124934 0.1 | Docs/MWE Getting Started pdf
8| 377 o.osn 847 Sevninwhitageil 6 Dfpluginsfrisualizatione dudunwh srisualization prefise betalsrefe dufinnwbivisualizationfprefusefbetalc omm
9| 341 jporn 1467 |.-‘svn.-‘nwb.n’ta sl 6 Dipluginsfrisualization's du.iunwh wisualization prefuse. alpha smallworl dfsrede dufiunwbSrisualizationprefin
10| 337 jo.o7s 1629 |.-‘svn.-‘nwb.n’ta sipre-wl 0.0/ pluginsfrisualization/s du.iu.nwh risualization prefise. alpha smallwodddsrele dufiuiwhirisualization.
11| 336 j0.07% 590 Sevrnitwhitagsi 4 0 luginsrisualizations du.iunwh isualization prefuse betafsrele dufin'nwh/risualization'prefs e etalc omm
-|12 332 |0.07% 1416 | 0.00% |fdoec html
| EHEITD 1763 | 0.00% |fdovmload himl
14| 3150075 1468 Sevnitwhitagsi T Dfplugins/risualizationss du.iunwh wisualization prefuse. alpha . smallworl dfsrede dufinnwbrisualizationprefin
15| 306 jo.07% 1222 |.-‘svn.-‘nwb.n’ta 2.5 Dipluginsfrisualization’s du.iunwh wisualization prefuse. alpha smallworl dfsrede dufinnwhSrisualizationprefia
16| 300 0.06% 1225 |.-‘svn.-‘nwb.n’ta a0 9 DipluginsSrisualizationss du v nwh risualization prefuse alpha smaltwotlddsrede dufiuiwh/visualizationprefia
17| 299 j0.06% 1389 Sevrnitwhitagsi 4.0 luginsrisualizationds du.iunwh wisualization prefuse. alpha smallworl dfsrede dufiunwbSrisualizationprefin
-|1s 296 joo6w | 159823 n.22% | fpapers/anst02 pdf

Top 30 of 33830 Total NWB Tool URLs Tracked — Last 30 days

[19] 2930003

1341

Sevnimwrhitagsi. 3 Dipluginsfrisualizatione dudu.nwh wisualization prefuse alpha smallworldfsrefe dufiunwh/visualizationprefu

| BEIES

034813 13:1%

Sdownloadsiwhilyer pdf

21| 285 jo.o6% 1171 Sevnitwhitagsi 8 Dipluginsfrisualizationss du.iunwh wisualization prefuse. alpha smallworl d'srede dufinnwbSrisualizationprefin
22| 284 |0.06% 1057 I SarnimerbAranikpluginsSrisualizationss dudu b risualization prefise alpha smallwordfsrede dufiniwh/risualizationprefusefalp
23| 274 jn.o6% 614 Sernitwhitagsi 9 Dipluginsfrisualizations du.iunwh wisualization prefuse betafsrele dufinnwh/risualization'prefs e etalc omm

I 24| 268 |o.0c

181184 | 0.25%

DocsMWE WisualisingTree pdf

[25] 253005

8592053 |12.01%

Sndghtly] 0.0 20020401 1 046N GT finstallers/marb-installer-1 0.0-prel wind2 win32 jar

I 26| 250 005
I 7| 220005

58556 | 0.03n

/Docs/Thomson Tutorial pdf

89987 | n.13n

fpapersf2006-bornet-arist pdf

28] 217005

83388 | 0.12%

fpapersf2007-colizza-epidmod pdf

-|29 2090 04%

3602 0.o1%

fpeople himl

30] 203 fo0%

s09

Sevrnditwhitagsi 8 Dipluginsfrisualizationds du.iunwh wisualization prefuse betafsre/e dufinnwhrisualization'prefus e etalc omm

TotalCounter statistics

Page views

Pages Percent Count
1. Main.HomeRage g5 I 1608
z. algorithrms. HomePage g9 I 1271
3, VisualizeData, XMGrace 55 I 1159
4, VisualizeData Karmada-Kawaii 4% I 921
5. YisualizeData, Fruchterman-Rheingald 45 I 917
&, Main.NWB T ool 45 877
7. Datasets.HomePage 4% I 797
& VisualizeData, ForceDirected 35 630
9, Tutorials, HormePage 2o I 409
10, Main.People 29 400
11, Main.Relatedwaork 2o [ 264
12, Main.FAQ 2% [ 329
13, YisualizeData Springlayout 1% @ |Users
14, AnalyzeData.ClusteringCoefficientWattsStrogatz 1% W Users Percent Count
15, visualizeData RadialTree 19 N 1.0 cow, I 10560
16, AnalyzeData.BetweennessCentralitySiteAmpEdge 1% I 2. Guest (not authenticated) 459 I 0415
17. ¥isualizeData HomePage 1% N 3. mwlinnerm 19 | 159
18, AnalyzeData ModeDegree 19 N 4. rdubion 1% | 147
19, CustamFillings. HomePage 1% 5. bhook 1% | 119
20, CustomFillings. AnalysisOfBiologicalMetworks 19 6. bh2 0% | ag
7. mlinnern 0% | 59
8. sanditf 0% | 65
9. katy 0% | 36
10, cesar 0% | 3z
11 kelleyt 0% | 29
12, karthikp 0% 26
13. mclementss 0% 25
14, kieblerc 0% 24
15, June Young Lee 0% 24
16. springying 0% 22




Visitors Overview

Apr 3, 2008 - May 3, 2008

comparing to; Site (2

Export || =1 Email || BB Add to Dashboard
Beta Graph by: =l Day |[Elweek | E Month |  =#= visitors
50 50
., ' L .\. / B,
/ \. gy gy .,—-l/ \. g - .\. _-‘\
28 i, 7/ / ., 5
e S . Y \.
—y \' P
[ April 7, 2008 [ April 14, 2008 [ April 21, 2008 [ April 28, 2008
660 people visited this site
A 930 visits Visitor Segmentation
W\f"\f“\ 660 Absolute Unique Visitors Visi.tors Profile: languagqes, network locations, user
defined
bl 2’989 Pageviews E Browser Profile: hrowsers, operating systems, hrowser
and operating systems, screen colors, screen resolutions
Lo, . - » . .
3.21 Average Pageviews iava support, Flash
"'n - L] . B -
A 00:03:19 Time on Site € Map Overlay
Feolocation visualization
Technical Profile
Browser Visits % visits Connection Speed Visits % visits
Firefox 449 45.26% Tl 354 35.06%
Intermet Explorer 343 36.55% Unknoeen 225 2419%
Satari &7 7.20% Cable 163 17 .53%
Mozilla 26 2.80% DsL 163 17.53%
Metzcape 23 247% Dizlup 22 2.37%
wiew full report wiew full report
Apr 3, 2008 - May 3, 2008
Map Overlay Comparing to: Site
Export = || = Email || BF &dd to Dashboard
Wisits
Germany
Visits ____ e
1 o T | By

930 visits came from 57 countries/territories
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