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Science Maps in Action

isual Interfaces
to Digital Libraries

Computational Scientometrics:
Studying Science by Scientific Means

Barner, Katy, Chen, Chaomei, and Boyack, Kevin. (2003). Visualizing Knowledge Domains. In Blaise
Annual Review of Information Science & Technology, Medford, NJ: Information Today, Inc./ American
Society for Information Science and Technology, 1V olume 37, Chapter 5, pp. 17

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

Barner, Katy, Sanyal, Soma and |V espignani, Alessandro (2007). Network Science. In Blaise Cronin (Ed.),
Annual Review of Information Science & Technology, Information Today, Inc. [ American Society for Information
Science and Technology, Medford, Volume 41, Chapter 12, pp. 537-6

Places & Spaces: Mapping Science exhibit, see also




Mapping Science Exhibit — 10 Iterations in 10 years

The Power of Maps (2005)
o £

The Power of Reference Systems (2006)
— I M
) 4
Sl

The Power of Forecasts (2007)

Science Maps for Economic Decision Makers (2008)

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 E

Illuminated
Diagram Display

W. Bradford Paley,
Kevin W. Boyack,
Richard Kalvans, and
Katy Biorner (2007)
Mapping,
Llluminating, and
Interacting with
Stcience.
SIGGRAPH 2007,
San Diego, CA.




Nanotechnology

Nanotechnology




Re-implementation of Illuminated Diagram Software
by Advanced Visualization Iab, Indiana University

Drives unlimited number of IID screens.

Science World
Medicine e ——

Cancer
Japan

Touch screen for direct interaction.
yword and name search.

Selection of canned queries for

- interdisciplinary research areas

- famous people

- activity patterns, e.g., bursts, trends, etc.
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“Science of Science” Opportunities

Advantages for Funding Agencies

> Suppotts monitoring of (long-term) money flow and research developments, evaluation of funding
strategies for different programs, decisions on project durations, funding patterns.

> Staff resoutces can be used for scientific program development, to identify areas for future
development, and the stimulation of new research areas.

Advantages for Researchers

> Easy access to research results, relevant funding programs and their success rates, potential
collaborators, competitors, related projects/publications (research push).

»  More time for research and teaching.

Advantages for Industry

»  Fastand easy access to major results, experts, etc.

»  Can influence the direction of research by entering information on needed technologies (industry-
pull).

Advantages for Publishers

> Unique interface to their data.

> Publicly funded development of databases and their interlinkage.

For Society
»  Dramatically improved access to scientific knowledge and expertise.
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Cyberinsfrastructures in Support of Computational Scientometrics

> Scholarly Database at Indiana University of

18 million scholatly records, https://sdb.slis.indiana.edu

@CliShe
» OSGi/CIShell based Plug-and-Play CIs b i dS S

» Information Visualization Cyberinfrastructure, http://iv.slis.indiana.edu

» Network Workbench Tool and Community Wiki,
http://nwb.slis.indiana.edu W

» Epidemics Cybetinfrastructure (EPIC), soon at http://epic.slis.indiana.edu

Designed and build in support of Knowledge Management
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Scholarly Database at Indiana University

See also

La Rowe, Gavin, Ambre, Sumeet Adinath, Burgoon, John W.
Database and 1ts Utility for Scie 2 Torres-Salinas, D & Moed, H F
and Informetrics (ISS1 2007), Madrid, Spain, June 25-27,
ISSI, pp. 457462,

Contact Nianli Ma at




SDB SCHOLARLY DATABASE

Scholarly Database: Web Interface

Search across publications, patents, grants.

Download records and/or (evolving) co-author, papet-citation networks.
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Register for free access at https://sdb.slis.indiana.edu.

Katy Biirner, Science Maps: How to Analyze, Map, and Make Sense of Science 1

S0 Challenges
Interlink $ Input & Publication/Patent Citation Output

Grants Patents Papers in Area A Papers in Area B

Need to interlink Scholarly Knowledge o Citation Links —
»  Grants and papers/patents.
»  Grants/papers/patents and their PIs/authors/inventors, etc.

Use resulting networks to
» Count #papers, #citations, etc.
» Determine strength of co-PI/authot/inventor relations, etc.
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SQB]&CHMW DATABASE

Semantic Association Networks

o AR

Users can also contnbute
any kind of association.
== Users Interfiace -
-2t 4

i Associations
% Qhrvides® % | aesas p contribute
: At 4—» aszociated
"-' I v «--» is_identical

U, .
Datasets ) cites
et 4+—>» co-authors with
Semantic Association Nefwork

Katy Borner. (2006) Semantic Association Networks: Using Semantic Web Technology to Improve Schole

Knowledge and Expertise
ment. In Vladimir Geroimenko & Chaomei Chen (eds.) Visualizing the Semantic Web, Sprin

11, pp. 183-198.

VVerlag, 2nd Edition, chapter
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S| scHouy oamesst
‘ Improved Representation of Scholarly Knowledge
Entity and link types:

Entity Types Authors Link Types

Authors H < associated

Records y — cites

Records +— co-authors_with

Attributes:

> Records often have a publication date, a publication type (e.g., journal papet, book,
patents, grant, etc.), topics (e.g., keywords or classifications assigned by authors and/or
publishers).

> Authors have an address with information on affiliation and geo-location.
Derived attributes:

> Because authors and records are associated, the geo-location(s) and affiliation(s) of an
author can be attributed to the authors’ papers.

> Similatly, the publication date, publication type and topic(s) can be associated with a
paper’s author(s).
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Improved Representation of Scholarly Knowledge
makes possible

Statistics:

Y

Number of papers, grants, co-authorships, citation (over time) per author.

%

Bursts of activity (Hcitations, #$, #patents, #collaborators, etc.).

%

Changes of topics and geo-locations for authors and their institutions over time.

Visualizations:

Y

Geospatial and topical distribution of funding input & research output.

\'%

Structure and evolution of research topics.

%

Evolving research areas (e.g., based on young yet highly cited papers).

%

Diffusion of information, people, $s over geospatial and topic space.

Katy Birner, Science Maps: How to Analyze, Map, and Make Sense of Science

Scholarly Database: # Records & Years Covered

Datasets available via the Scholarly Database (* future feature)

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, 1989 Yes

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.
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S_DB SCHOLARLY DATABAS

SCHOLARLY

DESIGN BY ELISHA HARDY

NIH Grants

Gliatemala

Honduras
Nicaraaua
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Medline Publications

flew Hampshire'

chusetts
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Dominican
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NSF Grants
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US Patents
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Funding overlay — NITH funded research (extramural)
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Funding overlay — NSF funded research
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Mapping the Evolution of Co-Authorship Networks

Ke, Visvanatlh & Borner, (2004) Won 15t price at the IEEE Infol is Contest.

Tabor sy Stonebesker Derimich Thisl Deigl pean
Chen
iven Lason  Labaw o
Pusan Winoveky Lendey Ratbins . R
P:Ib‘i‘ Chu Muanmer Coemma k2
sllarsizin
Kan Woodn® P Guimbresers Frence
Bamy Baldonada =g Sen
Oistan Deline i
Hushinsby Ln Bruew
Carlis 4 Gossweler Fiobiertson Guayer Nowel
Fied . Hearst
ackinisy BE s ok Tanesse
Snoop Schank
Fetel R Hetler
Fadersen Teney | WhmEY
Lewis Cherg Bircki .
Bogo _— Fitkow .
g 3arashi
Zhang S— A
Lemping
Frice Staskp  ESMEr a—THogkins Sz
‘Callahan
Buris
“ubberjes
Jones s Lucas
“Biown  Hamold Weizer - Kolcjechick.
Jahnszn Cerd Durnvirs
Botefige
. Gomberg
Eagen J Gershon Goldstsin
i ; weiland .
Bindin Shneidemmen . — —
Badamen  “WoSenberg Jein Hao e
. Henmenn D
Fumes o ‘Wiliamson eyl Kerpedier
Hisu
Marh
widsE Dertick
Zhang Praisant - ram
o ezt Abberg == Schneidewind Heriison
trisgel
Zeths R Mot penes
Cer  Beigel Wistrand Beschid Moare
Ankerst
Logoad Hude Color Code Edge Color Code
o-8 G B0 i
P— - s T o m— Mapx the Evolution of
o et T T 2 2 5600 — "t °r5hlpmﬂmm
-3 I - Kﬁ Bamer
RE ORI S 23-40 ! MM'*@'M‘*M‘ "v-"a
R < S AT 5 o Bestmstves THER
Katy Biirner, Science Maps: How to Analyze, Map, and Make Sense of Science 25
M'lpplng the Evolutlon of Co- Authorqlup Networks
5 :
re oL/
TDentzich This!
= )
o Aiken P Lesson
. Fmzon, Tisnovasy Olend Rabbin A
U. Minnesota 5T @®.. " S
Caervinski
o “Hellerstein %
Konsten Woodnt | A2 ‘Guimbretiers o
Baldonado e
v, Oﬂ\s\nr\ i *Daline—_ \ Schulman
o Kuchinsky s Yy
Nowell
Te’IBSS?
e
. o, ” Praricw 'Whitney
Lowis
Georgia . |** creng | | Hawe
P o R erash
Tech ‘znen - “Zellweger o o
N =
ice StaskdreEmer Hopkins i Senn
O CGIIBI’V
Mukharea ®
® Jones
Omm Henald Weisgr
"
i Botatogey
Eegen il i i Ogershon CMU
Riviin Shneideman YYEiland
B II E ul!ﬂ\i!m Svnllnllllﬂ
€ “Jein
Baderson [
Labs @ willsrsan “Hermam Dmi
| o/ o
“zhang =, Piaisan— g = 4 Lo
1 ber Harmison
3 & Krlegel '@
Zacks Nnnh Y
Beigel Wistrand oBEr:h!n\d Maate
Ooter
Legend Node Color Code Edge Color Code
Hodes - Aunor i i Mapping the Evolution of
jode area s.ze-Numb of papers published -95 Co-Auth hip Network
Node corer ~Raumber of ronione .29 600 p——— o-Authorship Networks
30-3 NN 01 Weimao Ke, Lalitha Visvanath & Katy Bomer
Edges ~ Co-authorship relations 40-49 | InfoVis Lab @ Indiana University
Edge color ~ Year of first co-aulhorship s0- ommmm— Displayed Year. 2004 2004
26

13



OSGi/CIShell based Plug-and-Play CIs

See also

Herr, Bruce W., Huang, Weixcia, Penumarthy, Shashikant, Birner, Katy . (2007) Designing

Highly Flexible and Usable Cyberinfrastructures for Convergence. In William S.
Bainbridge and Mihail C. Roco (Eds.) Progress in Convergence —

pp. 161-179.

g echnologies for Human
Wellbeing. Annals of the New York Academy of Sciences, Boston, MA, volume 1093,

. .
‘%83 C ] 18 [ Building Market Places not Cathedrals

> ‘Software glue” has to interlink datasets and algorithms written in different
languages using different data formats.

» The smaller the glue ot ‘CI Shell’, the more likely it can be maintained.

Katy Birner, Science Maps: How to Analyze, Map, and Matke Sense of Science
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"" C ] i( s I CIShell — Serving Non-CS Algorithm Developers & Users

Developers

T OSGi

Alliance

Katy Biirner, Science Maps: How to Analyze, Map, and Make Sense of Science 29

"'3(: [SHell cishell - Build on 0SGi Industry Standard

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

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

» A standardized, component otiented, computing environment for networked setvices.

> Successfully used in the industry from high-end setvets to embedded mobile devices
since 7 years.

> Alliance membets include IBM (Eclipse), Sun, Intel, Oracle, Motorola, NEC and many
others.

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

Advantages of Using OSGi

» Any CIShell algotithm 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-
peer sharing of data, algorithms, and computing power.

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

Katy Barner, Science Maps: How to Analyze, Map, and Make Sense of Science 30




g?ClShell

CIShell — Technical Details

CIShell layer cake.

[ — |
Applications or
Services

Refarence
Applicatlon
Solutlons

i

Reference
Service
Implementations

Interfaces

OSGi

Katy Birner, Science Maps: How to Analyze, Map, and Make Sense of Science 31
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CIShell — Deployment

Data-Algorithm Repositories

|:| Peer-to-Peer

Server-Client

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

Katy Barner, Science Maps: How to Analyze, Map, and Make Sense of Science 32
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The Network Workbench Tool

Investigators:

Software Team:

Goal:

Amount:
Duration:
Website:

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

Lead: Weixia (Bonnie) Huang

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

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

$1,120,926 NSF 11S-0513650 award.
Sept. 2005 - Aug. 2008 =

http://nwb.slis.indiana.edu

Katy Bier, Science Maps: How 1o Analyze, Map, and Make Sense of Science
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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 VYV YV

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)

VvV VYV

roye BeRe | & a8l

Katy Bairner, Science Maps: How 1o Analyze, Map, and Matke Sense of Science
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NWB CI Deliverables

Cyberglue:
» CIShell Core programmer team lead by Bonnie Huang

Tools & Services:

» NWB Tool Lead by Alex Vespignani with input from other Pls
> SciMaps Setvice Lead by Katy Borner
» Bio Tool Lead by Laszlo Barabasi & Santiago Schnell

All three are prototypical instantiations of CIShell serving as reference

implementations.

Documentation/Registry/Market Place:
» NWB Community Wiki Lead by Katy Borner

Katy Barner, Science Maps: How to Analyze, Map, and Make Sense of Science
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nwb.slis.indiana.edu

W NWB Tool: Interface Elements
bitp:

Load Data Select Preferences List of Data Models

Console

Visualize Data

Scheduler — " SN,

alald -
" %=——————— Open Text Files

Katy Birner, Science Maps: How to Analyze, Map, and Make Sense of Science 37

NWB Ecology of Data Formats and Converters
Not shown are 15 sample datasets, 45 data preprocessing, analysis, modeling and visnalization

algorithms, 9 services. i B s
o W
o "' m_w
5 e [ o 5
Supported T — ,@‘*“’“‘f?"“’ o Output formats
data S — g Jor diverse visualization
Jformats o — . iasion algorithms
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Data Formats Data Converters Supported by

External File

File Validator 35

File Format to In-Memory Java Object converter

Validated File Format mht s A S s data converters.
VISIT

o hetpelirwh.shis indiana.edu

File Format to File Forma heeps:{wbslis indiana.edu/community

hepilweewcishell.org

> >

In-Memory Java Object

1-Memory Java Obiject to In-Memory Java Object DEHYNOAD: NIE R

(X JOI X©

hexp:/lnwh.slis.indiana. edulsafeware htmi
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Education — Learning Modules, NWB User and Developer Workshops

Brintgearsh [ |[Go]

Custom Fillings

Peaple
MNWYE Tool Many scientists use a very specific subset of algorithms and datasets in their work,
Update Sites Here, we link to custom fillings designed by different researchers. Descriptions of
Custorn Fillings custom fillings frequently resemble learning modules providing an easy introduction into
Datasets the working styles of different sciences.
Algorithms
DT Physics
7&@39 o Analysis of Large-Scale Networks by Soma Sanyal,
Biology
SHEETES Analysis of Biological
Scientometrics
Ereddit] sverr] Modeling the Co-Evolu
Sanyal & Katy Bdrner,
| RSS | Map vour Bibtex File?

Semantic Analysis of 9

Internet Research
Error and attack Toler|
Search Performance o

Others
Data Conversion Servi
Parallel Coordinate visi i
Bruce W, Herr I

Please feel free to make

Page last modifie

Huang with students at the Complex System Summer School in Beffing, China

summary

Network Workbench: A Large-Scale Network Analysis, Modeling and Yisualization
Toolkit for Biomedical, Social Science and Physics Research.This project will design,
evaluate, and operate a unigue distributed, shared resources environment for
large-scale network analysis, modeling, and visualization, named Network Workbench
(MWE). The envisioned data-code-computing resources environment will provide
more

How to cite this project

News & Updates Download Latest Release
Mote; save the download a5 jar
+ 2.26.06 M/ Tool 0.9.0 Relsass

« 1.30.08 MYE Tool pre 0.8.0 v5 Release

+ 1.29.08 MAB Flver Update (added supported file formats) rE—— @ SEwie
+ 1.23.08 MWE ot Sunbelt 08 (Poster)

» 1.22.06 MY Flver Update (now two-sided)
GetlInvolved

+ 1.22.08 New Tutorials
+ Sign up for MAB maling lists

« 122 08 MWE Basic Tutorial. Getting Started

« Bug Tracking System

Download from http://nwb.slis.indiana.edu/




Apr 3, 2008 - May 3, 2008

Visitors Overview Comparing 1o Site

Export = || =5 Email || BE Add to Dashboard
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660 people visited this site
A 930 visits Visitor Segmentation
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ArmaAA |~ F A
LA 2'989 Pageviews E Browser Profile: browsers, operating systems, hrowser
and opera systems, screen colors, screen resolutions,
firnfine 321 Average Pageviews java support, Flash
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AL 00:03:19 Time on Site &) Map Overlay
Geolocation visualization
Technical Profile
Browser Visits " visits Connection Speed Visits % visits
Firefox 449 48.28% T 354 38.06%
Internet Explorer 343 30.86% Unknown 2235 24.19%
Safari &7 7.20% Cable 163 17.53%
Mozl 26 2.80% DSL 163 17.53%
Hetscape 23 247% Dialup 22 237%
wigw full report view full report

Apr 3, 2008 - May 3, 2008

Caompating to: Site

Map Overlay

Export = || EA Email || B8 Add to Dashboard

Wisits

930 visits came from 57 countries/territories
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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 ??? years to build a vibrant, self-sustaining community.

Quickly identify and serve continuously changing needs of evolving community.

Usage Statistics for nwh.slis.indiana.edu

Sumpmary Peried: Lust 12 Mexths
Ceneraied (4 bay. 2008 U505 EDT

jmage sunnary For nub.slis. indiana,sdu
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About the Network Workbench Community Wiki

The MNetwork Workbench Community Wiki is a place for users of the Network Workhench
Tool, the Cyberinfrastructure Shell, or any other CIShell hased program to get, upload,
and reguest algorithms & datasets to be used in the tool, This site is a sounding board
to be used by the community to work together and create a tool which will meet their

Tutorials
Datasats needs and the needs of the scientific community at large.
i Check out the lists of available algorithms and datasets. Download the NWE Toaol and fill
Related Viork it using the update sites,
FAQ

§ You are invited to add or edit your own dataset and algarithr descriptions (sign up
Statistics here), advertise new update sites, or past wanted algorithms/datasets/update sites.

Concepts and Definitions

Visit the official Metwork Workbench site or contact Weixia (Bonnie) Huang

huangh@indiana.edu for more information,

oo s ]

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

Algorithms Currently Available

Preprocessing IEI
Remove Nodes
Extract Top Nodes
Extract Nodes Above or Below Val

Delete High Dearee Modes
Delete Random Modes

Delete Isolates Watts Strogatz Clustering Coefficient Radial Tree (prefuse alpha)

Remove Edges Based on path Radial Tree with Annotations (prefuse beta)
Extract Top Edges Diameter Tree Map
Extract Edges Above or Below Val Average Shortest Path Tree View
Remove Self Luggs Shortest Path Distribution Balloon Graph (prefuse alpha)?
Trim By Degree” Node Betweenness Centrality Network Layouts
Patljfmder Network Scaling Based on components Force Directed with Annotation (prefuse beta)

Sampling Connected Components Kamada-Kawai (JUNG)
Snowball Sampling (n nodes) Weak Component Clustering Fruchterman-Reingold (JUNG)
Node Sampling K-Core Fruchterman-Reinaald with Annotation (prefuse betd)
Edge Sampling Extract K-Corel Spring (JUNG

Transformations Annotate K-Corepess’ Small Warld {prefuse alpha
Symmetrize Unweighted & Directed Other Layouts
Dichotomize Based on degree Parallel Coordinates (dema)?
Multipartite Joining Node Indegree Lalet (k-Core Decomposition)

. Noge Outdegree
Modeling Incegree Distribution Scientometrics I
General Outdegree Distribution Extract Network From Table

Random Graph
Watts-Strogatz Small World

Barabasi-Albert Scale-Free Slngle Node In-Out Degree Correlatic Extract Directed Network From Table?
Structured

e Unnamed Category? Extract Network From Another Network

Chord FPage Rank Extract Bibliographic Coupling Similarity Metwork

or 4 Based on local graph structure #: Extract Co-Citation Similarity Network?

Unstructure: Dyad Reciprocity- Cleaning

Hyperarid 2

;;Gu— Arc Redloredityt Remove 1SI Duplicate Records
o Adiacency Transitivity? Detect Duplicate Nodes

TARL Based on components Remove Rows With Multitudinous Fields?

Discrete Network Dynamics

Analysis Visualization
General Purpose Tools
GUESS
GnuPlot:
Based on degree/ Predefined Positions Layout
Node Degree DrL (VxOrd
Based on clustering Move
k-Nearest Neighbor Circular
Watts Strogatz Clustering Coefficient Tree Layouts

Bazad on lacal graph structure Extract Co-Authorship Metwork

k-Nearest Nelghbor Extract Co-Occurrence Network From TableZ

Weak Component Clustering
Extract Atractors?

K-Core
Extract

il July 1st, 2008

Annotate K-Corepess?
S
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* Science
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epidemic research tool.
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Network Workbench in Actio

Embracing the Diversity of Network Science

See also
Barner, Katy, Sanyal, Soma & Vespignani, Alessandro. (2007). Network Science. In Cronin, Blaise
(Eds.), Annual Review of Information Science & Technology (Vol. 41, pp. 537-607), chapter 12,
Medford, NJ: Information Today, Inc./ American Society for Information Science and Technol

Second sight
Computational SOCial SCience image: Bruce W. Herr and Todd M, Holloway
Studying large scale social Power struggle
networks such as Wikipedia How doyou keep tack of the bubbing

miass of information that s Wikipedia?

attempt 1o show which topics are
contained in the enline encyclopedia,

Vizzards 2007 Ent:

wiana
 areated
icles that touch

Second Sight: An E , I 553 elgonora

h cluster they

Mosaic of Wikipediaf he most popular
L . | LI 2 cicula g1
The NewScientist, M

kndo, Huricane
nd Albert Einstein.

entries on sheffield Wednesday football
club, Mikhail Gorbachey and pigs)

The mosaic has been commended in
 competition for images that visualise
network dynamics, comciding with thes
week's International Workshop and

£ Conference on Network Science
n gloomington.

19 iy 207 | Rewientt 5

26



Computational Economics o
Does the type of product that a fishing Y
country exports matter for subsequent e ol
economic performance? @

vegelables i . ‘ . 3

colles and cocoa
products

e R

C. A. Hidalgo, B. Klinger,
A.-L. Barabisi, R. Hausmann
(2007) The Product Space
Conditions the Development o

of Nations. Science 317,
482 (2007).

metalurgy

textilos

™

animal
agriculture
Fig. 1. The peoduct space. (A) Hierarchically clustered prosiminy (b matrix
representing the 775 SITC-4 product classes exported in the 1998=-2000
period. (B) Network represeritation of the product space. Links are color coded

fruits

vegetable oils
R
& L /% torestand paper
s, | e protucts
4 .
d : 1S
L

mining
Ll
2 =5 a
‘: * vehicles
machinery

S

@_: ...‘;g,,
I'd .____\' ~ .‘
"

chemicals
with thelr prexdmity value. The sizes of the nodes are proportonsl to world
trade, and their colors are chosen according to the dassification introduced by
Leamer.

Computational Proteomics

S. Schnell, S. Fortunato,
and S. Roy (2007).

Is the intrinsic disorder
of proteins the cause
of the scale-free
architecture of

protein-protein PROTEN DéGREE

interaction networks?
0310

Proteomics 7, 961-964.
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Computational Epidemics
Forecasting (and preventing the effects of) the next pandemic.

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

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

Modeling the Worldwide Spread of
Pandemic Influenza:

Baseline Case and Containment
Interventions, V. Colizza, A. Barrat,
M. Barthelemy, A.-J. Valleron,
A.Vespignani, PloS-Medicine 4,
e13, 95-110 (2007).
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