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Plug-and-Play

Macroscopes

Take terra bytes of data

CNS.IUEDU, CIS

Identity trends




Macroscopes

Decision making in science, industry, and politics, as well as in daily life, requires
that we make sense of data sets representing the structure and dynamics of
complex systems. Macroscopes provide a “vision of the whole,” helping us
“synthesize” the related elements and enabling us to detect patterns, trends, and
outliers while granting access to myriad details. Rather than make things larger or

smaller, Macroscopes let us observe what is at once
too great, slow, or complex for the human eye
and mind to notice and comprehend.

CNS.IUEDU, ClShell.org, SciMaps.org

Microscopes Telescopes Macroscopes

Plug-and-Play Macroscopes

While microscopes and telescopes are thSical inStfumentS,
macroscopes resemble COﬂtiﬂUOUSly Changing bundles of

software plug-ins. Macroscopes make it easy to select and combine

algorithm and tool plug-ins but also interface plug-ins, workflow support, logging,
scheduling, and other plug-ins needed for scientifically rigorous yet effective work.

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

menu ready for use. No restart of the tool is necessary. Sharing
algorithm components, tools, or novel
interfaces becomes as easy as sharing images
on Flickr or videos on YouTube. Assembling
custom tools is as quick as compiling your
custom music collection.

CNS.IU.EDU, CIShell.org, SciMaps.org




Plug-and-Play Macroscopes

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

Smart Cities
Epidemiology

CNS.IUEDU, ClShell.org, SciMaps.org

OSGi & Cyberinfrastructure Shell (CIShell)

» CIShell (http://cishell.org) is an open soutce softwate specification for the integration
and utilization of datasets, algorithms, and tools.

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

» Specifically, CIShell provides “sockets” into which existing and new datasets,

algorithms, and tools can be plugged using a wizard-driven process.
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Network Workbench Tool
http://nwb.cns.iu.edu

The Network Workbench (NWB)
tool supports researchers, educators,
and practitioners interested in the
study of biomedical, social and
behavioral science, physics, and Summary e

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

IHomn People Rezearch Publications Community Downlood Documentation Dev Zone About

Toolkat for Biomedical, Social Science and Physics Research This project will design,
other ne tWOI‘kS. evaluate, and operate a unigue distributed, shared resources emvironment for large- el -
scale network analysis, modeling, and visualzation, named Network Workdench —
. . (NWEB). The ervisioned data-code-computing resources emvironment will provide . |ﬂ
The tool provides more 160 plugins |z ... _——
that support the preprocessmg, Mews & Updates Download 1.0.0 beta 5 Release

Note: save the download as jar
+ 51,00 Kaelble, Steve. 2009 Mapping ihe Future of
[ Research & Creative Actvily, 31, X 12:15
(websag accessed S109)

of networks. - 32900 100 beta & Released

analysis, modeling, and visualization

DOWHNLOAD

* 12309 Ann Mcranie's fulorial absiract for Sunbelt
008

It has been downloaded more than
110,000 times.

* 11.4.08 Two NWB Pis featured in “Connected—The  Getting Started
;" 2008. Anna Marla Talas,  gep more gocumentation
Director, Australian Broadcasting Corporation, Lt
[iouTube)

[Eull ¥ideo (3008E)) Get Invelved

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

m Network Workbench Tool

http://nwb.cns.iu.edu

"'.' Network Workbench Tool — .-J.n.lﬂ
File Preprocessing Modeling | Analysis Visualization Sdentometrics Help
Network Analysis Toolkit (NAT) =M "“DBBW] = m
Melcome to the Network Workb ~ Unweighted and Undrected  » kneocessing, modeling, analysis, and - %72 NWB file: C:\Users'katy\Desktop \TOOLS \iwb-2009.09.
visualization of small, medum, 2 Weighted and Undirected »
|[The Network Workbench projec
bward. The primary investigator  Weighted and Directed »  Node Outdegree
llessandro Vespignani, Dr. Star 3 Indegree Distribution
|[The NWB tool was developed by [ Dy L
[Chintan Tank, Joseph Bbersting  Tayhal ¥ K-Nearest Neighbor

Fortunato, Ben Markines, Felix -

Nivek Thakre, Ann McCranie, Alessandro Vespignani, and Katy Borner,  Singie Node In-Out Degree Correlations _
Network W frastructure Shel (http://cishe  P29eRank
iCyberinfras Center (http:/jcns.slis.ind  HITS

Please cite as follows: Dyad Reciprodity

VB Team, (2006). Network Workbench Tool, Indiana University, Nor Arc Recprodity
Michigan, http://nwb.slis.indiana.edu. Adj Transitivit

Weak Component Clustering
Strong Component Clustering
Iy Blondel Community Detection
Extract K-Core

Annotate K-Coreness
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Computational Proteomics

What relationships exist between protein targets of all drugs and all
disease-gene products in the human protein—protein interaction network?

*®essnng

Yildriinm, Mubammed
A., Kwan-1I Goh,
Michael E. Cusick,
Albert-1dszld Barabist,
and Mare Vidal. (2007).
Drug-target Network.

@ © 2007 Nature Publishing Group

Nature Biotechnology
25 no. 10: 11719-1126.
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proteins. Circles and rectangles correspond to drugs

the protein). Color codes am given in the legend. Drug nodes (circles) are colored according to ther A

Figure 2 Drug-target network (DT network). The DT network is generated by using the known associations between FDA-approved drugs and their target
and target proteins, respectively. A link is placed between a drug node and a target node if the protein
is a known target of that drug. The area of the drug (protein) node is proportional to the number of targets that the drug has (the number of drugs targeting
i and the

ic Chemical C

target proteins (rectangular boxes) are colored acconding to their cellular component obtained from the Gene Ontology database,

cee e
R T T T P
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fruits
Computational Economics 3 ‘6’ _
Does the type of product that a fishing A e
country exports matter for e eol° 1 _» %
subsequent economic performance? @ < wi {
vegetables R Lol 12, —
@ - ' A e @eals
e o
C. A. Hidalgo, B. Klinger, <z mining
A.-1.. Barabdisi:, R. Hausmann
(2007) The Product Space Sirbily
Conditions the Development — = =
of Nations. Science 317, %
482 (2007). o " 2 ectonice
AT ) S B ol
seseoc -se0®  TH B
& EEPEEE animal
agricuiture chemicals

Fig. 1. The product space. (A) Hierarchically clustered proodmity () matrix

with their proxdmity value. The sims of _Ll! nodes ate_ptnpolﬁnnal to world

representing the 775 SITC-4 product classes exported in the 1998-2000
period. (B) Network representation of the product space. Links are color coded

trade, and their colors are chosen
Leamer.

to thecl

introduced by
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Second sight
Computational Social Science

irage: Bruace W. Heer and Todd M. Hallowry

Studying large scale social Power struggle

networks such as Wikipedia How o you keep tack of the bubbling
mmass. of information that b Wikipedia?
This chaotic-keoking mosalc i one

alw loslmM-kMop-um

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

pages at the time of weiting inchude

entries on sheffield Wednesday football

club, Michadl Gorbachey and pigs) 1
The mosaic has been commended in
- competition for images that visualse
network dynamics, coingiding with this
week's Inteinational Workshop and

1 Conference on Network Scence

I m Bloomington.

erwm e 1 Moy 2007 e :::7] ]

Computational Epidemics
Forecasting (and preventing the effects of) the next pandemic.

Epidemic Modeling in Complex: realities, V. Colizza, A. Barrat, M. Barthelemy, A.V espignani, Comptes Rendus
Biologie, 330, 364-374 (2007).

Reaction-diffusion processes and metapopulation models in heterogeneons networks, V.Colizza, R. Pastor-Satorras,
A.Vespignani, Nature Physics 3, 276-282 (2007).

Modeling the Worldwide Spread —sImpact or Air Travel on GIoboI Spreod OF Infechous Diseases®—
of Pandemic Influenza: Baseline = ST ;
Case and Containment Interventions,

V. Colizza, A. Barrat, M. Bartheleny,
A.-J. Valleron, A.Vespignani,
PloS-Medicine 4, ¢13, 95-110 (2007).

g

Influenza *




Science of Science Tool
http://sci2.cns.iu.edu

Sci2 Tool v0.5.1 Alpha (May 4th, 2011)

Can be freely downloaded for all major
operating systems from

http://sci2.cns.iv.edu

Select your operating system from the

pull down menu and download. T e

specficaly designed for e sludy of science. It supports e

Unpack into a /sci2 directory. ora onossaka i, ek i 39

wisuaiization of schotany datasets al the micro (individual),
miesn (ecall. #nd macro (Slotal) levels

Run /sci2/sci2.exe

) ) ™f) Download ;,‘__'_ ...:.*‘. _____.
Sci2 Manual is at Sci?Tool oo Toics 300 T Brss RS

a4 Start Slop (4)
http:/ /sci2.wiki.cns.ju.edu Mo 7] s
p // S® Tool v 5 1 aloha I8 now avalatte, featwing. ¥ = = e > »
sehancaments 0 the Burst Deteckon sigontm ana T la=0, 3
several bug e Fajeans Hote
Cite as

Sei? Team. (2009). Science of Science (Sci) Tool.
Indiana University and Scilech Strategies,
hitp:/ [ sci2.cns.in.edn

i3

Type of Analysis vs. Level of Analysis

Micro/Individual Meso/Local Macro/Global
(2-100 records) (101-10,000 records) | (10,000 < records)
Statistical N
Analysis/Profiling \
’ﬂl‘“

Temporal Analysis

(When)

Geospatial Analysis

(Where) L

Topical Analysi ——— < R

opical Analysis i @Y . : :

(What) e = =

Network Analysis ohna! .

(With Whom?) S et e
.'I.n-r:. {.{d:i_ ot s

-




Open Code for Replicable S&T Assessment

Joint Co-Authorship Network

OSGi/CIShell powered tool, see http://cishell.org
http://sci2.cns.iu.edu | http://sci2.wiki.cns.iu.edu

i \ Nude i B Colint Edgy Sine B¢ Codor-
’ Eagene Garfield 0
O 0ialogy 1 i i B e b T T
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O 13 Bruin Research . _I E l—,,
11 Chemical, Mechanical, & Civil Englnesring SCl Maps

GUESS Network Vis
Horizontal Time Graphs

MIE Comtion o e AVE0 Duts Pacier. A Dhstalosed P

el 0m 08 ;0

Borner, Katy, Huang, Weixia (Bonnie), Linnemeier, Micah, Duhon, Russell Jackson, Phillips, Patrick, Ma, Nianli, Zoss,
Abngela, Guo, Hanning & Price, Mark. (2009). Rete-Netzwerk-Red: Analyzing and 1 isualizing Scholarly Networks
Using the Scholarly Database and the Network Workbench Tool. Proceedings of ISST 2009: 121h International Conference
on Scientometrics and Informetrics, Rio de Janeiro, Brazil, July 14-17 . 1ol. 2, pp. 619-630.
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Sci? Tool
W% Sci Tool
File Preprocessing Modeling Analy Misualk Sci trics  Help
GUESS
‘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 Fout Radial Tree/Graph with Annotation (prefuse beta)
and I5-0715303, and the James S. McDonnel i (areflie bata) /
Cyberinfrastructure portal (http:f/scislis.ind IEEVIEW \pIETUse Deta) ) ¢
| Tree Map (prefuse beta) — -
The primary investigators are Katy Bomer, In Farce Difected with Anriotation (prefuse beta) . = e

SciTech Strategies Inc. The Sci’ tool was d v

J. Duhon, Patrick A. Phillips, Chintan Tank, al Fruck Reingold with A tation (prefuse beta)

Cyberinfrastructure Shell (http:f/cishell.org)

for Network Science Center (http:ffens.slis.in Dl (VacOrd)
Mary algorithm plugins were derived from = 2
(http:/inwb.slis.indiana.edu). Specified (prefiuse beta) /

. Horizontal Line Graph
Please cite as follows:
Sci® Team. (2009). Science of Science Tool. Ir Circular Hierarchy
| Strategies Inc., http:fiscislis.indiana.edu.

.......... Geo Map (circle annotations)

E &hedule.l-'. l Geo Map (region colo

Remove From List | [ Remove completed Image Viewer \r
RefMapper i

! Algorithm Narme Date Time % Con|

& Extract Co-Author Netw...  09/03/2000 00:15:20 AM  —
-_——
—

ng annotations)

& Load and Clean ISIFile 09/03/2009 00:15:05 AM

Circular Hierarchy

) P—r— |
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Author co-occurrence network [ T

N O Extract Network from Table x| .'m
Extracts 3 netwerk from  delmited table 71
/\ ~
Cokmn Name: Jauthers jﬂ P 4 \ ,. A5
e | o
A B 7
1 Publication Authors
2 Paperl Al .A3
3 Paper2 Al;AZ;AG
4 Paper3 AL;A3
5 Paperd AL;A4;A5 ".
6 Paper5 AS;AGB -
7 Paperé Al;A2 -Papsri’.
- 1

[l Extract Bapartite Betwork

Paper-author 2-mode network

eEes  Network Visualization:
Circular Hierarchy Visualization

ch & practice

Nodes that are interlinked/clustered
are spatially close to minimize the

number of edge crossings.

Node labels, e.g.,
author names.

Network structure {l

using edge bundling.

Color coded cluster ———
hierarchy according to

Blondel community

detection algorithm.

Note:
Header/footer info, legend, and more meaningful color coding are under development.
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Topic Mapping: UCSD Science Map

LRy

1{
L

Science Map via Journals for FourNetSciResearchers.isi

.
f
}l

314 joumal references matched out of 361 found.

|

il

These 314 references ase associated with 13 of 13 disciplines of science and 255 of 5534 research specialties in the UCSD Map of Science.

| ’l i
|

I

i!

. .
]

i

Data:
WoS and Scopus for 2001-2005, 7.2 million -
papers, more than 16,000 separate journals,
proceedings, and series

Similarity Metric:
Combination of bibliographic coupling and
keyword vectors

Number of Disciplines:
554 journal clusters further aggregated into 13 main |-
o) saenceMap scientific disciplines that are labeled and color

Locate the journals from a table on the UCSD Map of Science coded ina mEtaphorical way, €.9., Medicine is

&

. y blood red and Earth Sciences are brown as soil.
Journal column Joumal Name {(Abbreviated) | @ -
Dataset display name  FourMNetSciResearchersisi @
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Atool for

58 Geospatial Maps with Congressional Districts

ch & practice

A > Identify Congressional District, Latitude, Longitude

1  Zip code
2 90095 | A | B | e | D |
3 2672 1 [Zipcode Congressional District Latitude Longitude
2| 232930568 2 90035 CA-30 34.0735035 -118.6645815
5 10032 3 4672 ME-02 45.818717 -69.0290345
6 10039242 _4 232980568 VA-03 37.270472 -77.0699835
7 46091500
8 191112434
5 27705 . . . ..
L T Aggregate/Count identical Congressional Districts
= 10085 | A ] S ol |
12 10065 1 |Congressional District Latitude Longitude Count
2 |CA30 34.0735035 -118.6645615 4
3 |MEDQ2 45818717 690290345 2
4 |VAO3 37.270472  -77.0699835 1
_E—[N‘HS 408341475 -73.9342095 4
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i| Evolving Collaboration Networks
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Legend Node Color Code Edge Color Code
0-9 & .
Nodes ~ Authors s o — Mapping the Evolution of
Node area size ~ Number of papers published : "9 EE— Co-A hip Network
Naode color ~ Number of citations. 0-20 W §  06-00 o-Authorship OrKks
30-3% I - Weimao Ke. Lalitha Visvanath & Katy Bomer
Edges ~ Co-authorship relations 40-40 [ InfoVis Lab @ Indiana University
Edge color ~ Year of first co-authorship so. mmmmmmmm Displayed vear: 1988 2004
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M‘lppll’lg the Evolutlon of Co-Author slup Networks
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Evolving Collaboration Networks

Load isi formatted file

+ sciz-vl.5-alpha » sampledata » scientometrics » isi v |44

AlessandroVespignani.i EugeneGarfield.isi
FourNetSciResearchers.isi LaszloBarabasi.isi
Stanley\Wasserman.isi 4 Test5Papers.isi

As csv, file looks like:

| A | B | c | b | E | F G
1 _|Abstract Authors Authors (Full Names) Beginning Book Serie Book Serie Cited Pate (
2 |The systematic study ol Colizza, V|Bamat, A|Barthelemy, M[Vespignani, A 2015
3 |Uncovering the hidden reColizza, VIFlammini, A|Serrano, MA[Vespignani, A 110
4 |Computer viruses can s|Vespignani, A 135
5 |Mapping the Internet geiDall'Asta, L|Alvarez-Hamelin, ||[Bamrat, AlVazquez, AlVespignani, A 140 LECTURE NOTES IN

Visualize each time slide separately:

19901991
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The Sci2 Tool is used by the National Science Foundation, the National Institutes of Health,
and the US Department of Agriculture.

“As a new uset, I am beginning with very little knowledge of the analyses and modeling
techniques that Sci2 enables. I've been able to use my own dataset and follow through some of
the workflows to the point of generating the first network and time horizon visuals. That was
so exciting I stayed up far past bedtime to get to the visuals.”

Dr. Suzanne A. Pierce, Center for International Energy and Environmental Policy

Jackson School of Geosciences, The University of Texas at Austin

v bibliometric evaluation®
‘citation :

24




& Epic Tool

File | Comg | Modeling | N ks Simulati Visualizati R Help
E‘cmnh{ = O || ifit Data Manager | =0 |
Welco 1 A " i i visualization of epidemic processes. -~
J@epicT
The Epi he NIH RM-07-004 award. The

s V] File [Comp IModeling ] Networks Simulation ki jim Sherman,

=] | Create a compartmental model
The Epifl 555 hintan Tank, Joseph Biberstine,
Welk

Chin Hd Edit compartmental model ng, a

| EpiC uses the Cyberinfrastructure Shell (http://cishell.org) developed at the Cyberinfrastructure for
MNetwork Science Center (http://cns.slis.indi

T— e R Help
Please cite as follows:
|EpiC Team. (2009). EpiC Tool. Indiana Univer Single-Population

Exact

Network

B Scheduler =B
[Remove From List] ) Remove completed automatically | Remove il cof LVE0BEAtIon) R _Help

Line Graph

! Algorithm Name Date Time % Complete {B Help

Create an R Instance

Run Rgui

Import Table Into R

Export Table From R
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TEXTREND

7
e : P
National OFf ch and Technology, Jedlik Anyos Programme ,

Home ( i Pub tions e Archi Tut Support

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

download

Project leader

George Kampis, PhD, DSc ) St R o 4 ; 3 )
rge Kampis, Ph The two interconnected objectives of the TEXTrend project are (1) the creation of Teader

an integrated TEXTrend toolkit and service basis, and (2) the elaboration of
demonstrative applications in vaned fields of business and governmental
decisions, exemplified by use cases

arch sch <o
textrend

ty

r
team

toolkit tre un

University Press Ltd.

Created at
http://tagcrowd.com
Recmntgn
Zaldn Szakolczi, BSc L
Zoltan Szaszi, BSC -
v e = et Esterlmnes
HCCI Research Institute of Economics 9 o B Y
and Enterprises D on = ey [ PR -
Team leader: Istvan Jdnos Téth, PhD | Ademei o W
e y s QLT p— Created by
ﬁ.m.m-.. 2 ey - T — www.wordle.net
> < 2 T T Samaon e Soucs ot
Zoltan Varhalmi, MSec ’ T ] st g
Glia Computer Consulting Ltd. TexTiacsogy polcy e toa oiopey
leader: Attila Bencsik, MS | RS
Adam, MSc [ rme——. by iy
Henriett Bagi, BS - Hosorvoen cjecey
Istvan Graf, MSc .

TEXTrend adds WEKA, UIMA, Wordij, CFinder, and more.
See the latest versions of TEXTrend Toolkit modules at h#p:/ / textrend.org
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CIShell - Integrate New Algorithms

"'C S|

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 - L h_” Powered Tool
integration support is built in for Java and most other programming languages. Being Java based, * Algorithms

it will run on almost all platforms. The software and specification is released under an Apache 2.0 Plugins (comin il
License. = Misc, Tool Documentation

« CIShell Web Services (coming soon)

CIShell is the basis of Metwork Waorkbench, TexTrend, Sci® and the upcoming EpiC tool « Screenshots

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.

« Documentation & Developer Resources
= 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 algorithm 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 at/http://sci2.wiki.cns.iu.edu/3.2+Additional+Plugins

27

..‘Cl "1¢>|| OSGi/CIShell 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

networks and integrating these interactions with gene expression profiles and other state data
(Shannon et al., 2002).

»  MAEuviz (bttps:/ [ wiki.ncsa.uinc.edu/ 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.

USA

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

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

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

> TEXTrend (btip:/ / texcirend.orz) Led by George Kampis at E6tvés Lorand University, Budapest,

Hungary supports natural language processing (NLP), classification/mining, and graph

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

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 (bttp:/ [ sisob.lec.uma.es) An Obsetvatoty for Science in Society Based in Social Models.

As the functionality of OSGi-based software frameworks improves and the number and

diversity of dataset and algorithm plugins increases, the capabilities of custom tools will expand.
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Plug-and-Play Macroscopes

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

Custom tools

: Converters
@ Bio

CNS.IUEDU, ClShell.org, SciMaps.org

SNA
Phys

Maps created using Sci2 are travelling in the “Expedition Zukunft” science train visiting 62
cities in 7 months, 12 coaches, 300 m long.

And they are part of the international Mapping Science exhibit: http://scimaps.otg




Impact US Patent Hierarchy Prior Art

Katy Borner, Eli Hardy, Bruce W. Herr II, Todd Holloway, and W. Bradford Paley (2000)
Taxonomy Visualization of Patent Dz

| 1 3Years of Physical Review

Bruce W. Herr, Russell Duhon, Elisha F. Hardy, Shashikant Penumarthy, and Katy Bérner (2007)

113 Years of Physical Review.




Examining the Evolution & Distribution of Patent Classifications

Daniel O. Kutz, Katy Borner & Elisha Hary (2004) Examining the Evolution and Distribution

of Patent Classifications.

L) e r 4 I B Ty -
10PIC IVIaP OF NI 'Grant. U/ s Pl @

Bruce W, Herr Il (Chalidabs & IU), Guily Burrs (154, David Newman (UCT, Edmund Talley (NIH)

Bruce W. Herr II, Gully Burns, David Newman, Edmund Talley (2007) A Topic Map of NIH Grants.




Wikipedian

Bruce W. Herr II, Todd M. Holloway, Elisha F. Hardy, Kevin W. Boyack, and Katy Bérner (2007)
Science Related Wikipedian Activity.

U.S. Job Market:

Where are the Academic Jobs?

.‘_\}};ﬁ_ .3.-]

Angela M. Zoss and Katy Borner (2010) US. Job Market: Where are the Academic Jobs?




Ward Shelley. 2011. History of Science Fiction.

Debut of 5% Tteration of the Mapping Science Exhibit at MEDIA X took place at Wallenberg Hall,
Stanford University,
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All papers, maps, tools, talks, press are linked from http://cns.iv.edu

CNS Facebook: http://www.facebook.com/cnscenter

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




