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NWB Research Results

U Computational Social Science
U Computational Scientometrics
U Computational Economics
O Computational Proteomics
O Computational Epidemics
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_ ) ) Second sight
Computational Social Science

Studying large scale social Power struggle
networks such as Wikipedia o do ek e g

‘mass o information that is Wikipedia?
This chaotic-looking mosaic is one
attempt to show which topis are

Vizzards 2007 Entry

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

acked until the Mood Cools (I0Cked
pages al the time of writing include
entries on sheffield Wednesday football
club, Mikhail Gorbachew and pigs).

The mosaic has been commended in

a competition for images that visualise
network dynamics, coinciding with this
week's International Workshop and
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113 Years of
Physical Review

Bruce W. Herr Il and
Russell Duhon (Data
Mining &
Visualization), Elisha
F. Hardy (Graphic
Design), Shashikant
Penumarthy (Data
Preparation) and Katy
Borner (Concept)

| e -
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Computational Scientometrics Dl irest
Studying science by scientific i _ENAS :
means PRESENGE - F Mapping Hm!# Domains

% e R -

Boérner, Katy, Chen, Chaomei, and
Boyack, Kevin. (2003). Visualizing
Knowledge Domains. In Blaise Cronin
(Ed.), Annual Review of Information
Science & Technology, Volume 37,
Medford, NJ: Information Today, 2006 GALLERY
Inc./American Society for Information

Science and Technology, chapter 5, pp. BRILLIANT DISP L:‘Q\Y

Friwm e e bied,

179-255. e angees b e div sl s e vt T
Shiffrin, Richard M. and Bérner, Katy e
(Eds.) (2004). Mapping Knowledge "

Domains. Proceedings of the National
Academy of Sciences of the United
States of America, 101(Suppl_1). % %

4

Places & Spaces: Mapping Science e A e
exhibit, Currently on display at the !
American Museum for Science and
Energy, Oak Ridge, TN, see also

http://scimaps.org.
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Illuminated
Diagram Display

W. Bradford Paley,
Kevin W. Boyack,
Richard Klavans,
and Katy Borner
(2007) Mapping,
Illuminating, and
Interacting with
Science.
SIGGRAPH 2007,
San Diego, CA.
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Re-implementation of lluminated Diagram Software (in progress)
by Adyanced Visualization 1 ab, Indiana University

Drives unlimited number of IID screens.

Science World

Medly-___-—-——-
\

Touch screen for direct interaction.

Cancer
Japan

ends, etc.
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Fig. 1. The product space. (A) Hierarchically clustered prodmity () matrie  with thelr proodmity value. The siees of the nodes are propordonal to world
representing the 775 SITC-4 product classes exported in the 1998-2000  trade, and their colovs e chiden according to the dassification introduced by
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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?

Yildriim, Muhammed
A., Kwan-II Goh,
Michael E. Cusick,
Albert-Lasz|6 Barabasi
and Marc Vidal. (2007)
Drug-target Network.
Nature Biotechnology
25 no. 10: 1119-1126.

@ © 2007 Nature Publishing Group

Figure 2 Drug-Larget network (0T networkl. The DT nebwork is gererabed by using e kiown associstions bebween FOA-approved disgs and their Lrgel.
wruteirm. Cocles and rectangles comespornd Lo drugs and Langest probeins, respectively. & link is placed between a drug node and a larget node il the protes
i @ known target of that drug. The snta of the drug (protein) node is proportional 1o the number of targets that the drug has (the nember of drugs targeting
the protein). Color codes ane given in the legend. Drug nodes (circles) ane colored according 1o their Anatomical Therapeutic Chemical Classification, and the|
Network Workbench (http://nwb.slis.indian target proteins (rectangular boxes) are colored according to their cellular component cbtained from the Gene Ontology database.

DISORDER SCORE

@ disordered .

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 PROTEIN Décﬁii- a
interaction networks? 2 (| R
.

Proteomics 7, 961-964. y .. Q
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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,
el3, 95-110 (2007).
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The NWB Tool
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Challenges in Network Science Research

UData
» Different data formats
» Different data models
QAlgorithms

» Different research purposes (preprocessing,
modeling, analysis, visualization, clustering)

» Different implementations of the same algorithm
» Different programming languages

U Match between Data and Algorithms

U Different communities and practices

U Different tools (Pajek, UCINet, Guess, Cytoscape, R,
NWB tool)

Network Workbench (http://nwb.slis.indiana.edu). 17

Major Deliverables

Network Workbench (NWB) Tool

» A network analysis, modeling, and visualization toolkit for physics,
biomedical, and social science research.

» Install and run on multiple Operating Systems.

» Uses Cyberinfrastructure Shell Framework underneath.

Cyberinfrastructure Shell (CIShell)

» An open source, software framework for the integration and utilization of
datasets, algorithms, tools, and computing resources.

NWB Community Wiki

» A place for users of the NWB Tool, the Cyberinfrastructure Shell (CIShell),
or any other CIShell-based program to request, obtain, contribute, and
share algorithms and datasets.

» All algorithms and datasets that are available via the NWB Tool have been
well documented in the Community Wiki.

Network Workbench (http://nwb.slis.indiana.edu). 18




Supported File Formats in NWB Tool

U Can load, view, process and save the following file formats:
» GraphML (.xml or .graphml)

> XGMML  (.xml)

> Pajek .net (.net)

» Pajek .mat(.mat)

> NWB (.nwb)

» TreeML (.xml)

» Edgelist (.edge)

» CSV (.csv)

> isi (.isi)

U Can load two CSV files (node list and edge list) and construct a

network.

U Can load an isi file, extract co-authorship network and update graph
by merging nodes if needed.

Network Workbench (http://nwb.slis.indiana.edu). 19

Converter Graph in NWB tool v0.8.0

file Toxi/isi (edu.berkeley.guir.prefuse.graph.Tree ]
h

prefuse.data.Table

A
\i

file:text/csv

prefuse.data.Tree

file:text/edge

file texttreeml+xml

file:text/nwh

prefuse.data.Graph

(edu.uci.ics jung.graph.Graph )
A
v (file:application/pajeknet )
(edu.berkeley.guir.prefuse.graph.Graph ) A
4 Y
v (file:application/pajekmat )
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NWB Tool Major Deliverables

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

Major features in v0.8.0 Release
» Installs and runs on Windows, Linux x86 and Mac OsX.

» Provides over 60 modeling, analysis and visualization algorithms. Half of them
are written in Fortran, others in Java.

» Supports large scale network modeling and analysis (over 100,000 nodes)

» Supports various visualization layouts with node/edge annotation.

» Provides several sample datasets with various formats.

» Supports multiple ways to introduce a network to the NWB tool.

» Supports automatic Data Conversion.

» Provides a Scheduler to monitor and control the progress of running
algorithms.

» Integrates a 2D plotting tool — Gnuplot (requires pre-installation on Linux and
Mac).

» Integrates GUESS (runs on Linux and Mac. *Windows forthcoming)

Network Workbench (http://nwb.slis.indiana.edu). 21

NWB Tool — Algorithms (Implemented)
Category Algorithm Language Analysis Algorithm Language
Random Node Deletion JAVA Node Betweenness Centrality FORTRAN
Preprocessing | High Degree Node Deletion JAVA Average Shortest Path FORTRAN
Pathfinder Network Scaling JAVA ConnectediComponsnts EORTRAN
Diameter FORTRAN
Directory Hierarchy Reader JAVA Page Rank FORTRAN
Erd8s-Rényi Random FORTRAN Shortest Path Distribution FORTRAN
Barabasi-Albert Scale-Free FORTRAN Watts-Strogatz Clustering Coefficient FORTRAN
Watts-Strogatz Small World FORTRAN Watts-Strogatz Clustering Coefficient Versus Degree | FORTRAN
Chord JAVA Directed k-Nearest Neighbor FORTRAN
Undirected k-Nearest Neighbor FORTRAN
CAN JAVA
Modeling Indegree Distribution FORTRAN
Eypergid AV Outdegree Distribution FORTRAN
PRU JAVA Node Indegree FORTRAN
TARL JAVA Node Outdegree FORTRAN
Tree Map JAVA One-point Degree Correlations FORTRAN
Tree Viz JAVA Undirected Degree Distribution FORTRAN
Node Degree FORTRAN
Visualization Radial Tree / Graph JAVA k Random-Walk Search JAVA
Kamada-Kawai JAVA Random Breadth First Search JAVA
Force Directed JAVA CAN Search JAVA
Spring JAVA Chord Search JAVA
Fruchterman-Reingold JAVA Weak Component Clustering JAVA
Circular JAVA o0 HCURIOY
Network Workbench (http://nwb.slis.indiana.edu). 22




Summary

NWB tool and CIShell provide
U A testbed for diverse algorithm implementations

U A mechanism to quickly integrate an algorithm and
disseminate it through the NWB tool and community
wiki.

U A bridge between what application users need and
what algorithm developers can provide.

Network Workbench (http://nwb.slis.indiana.edu).
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NWB Tool for Scientometrics Research
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Mapping the Evolution of Co-Authorship Networks
in Information Visualization, 1988 - 2004
Ke, Viswanath & Borner (2004)
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Download all papers by

o Eugene Garfield

0 Stanley Wasserman

0 Alessandro Vespignani
0 Albert-Laszl6 Barabasi
from

o0 Science Citation Index
Expanded (SCI-
EXPANDED)--1955-
present

o Social Sciences Citation
Index (SSCI)--1956-
present

0 Arts & Humanities
Citation Index (A&HCI)--
1975-present
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LB b e G Bt fen i e

o Sk | S et of Rredecie [0
151 Web of Knowledge™
Web of Schence® =

Greizem | | w0 e [y e | v

lowmase: [ F A oo [ e o B e o
Y |

General Search )
Soboet databave(s) and tmespan: | s umw

EMation Dotabaies  Latent [Tooar 3] (edated December 09, 2007)
D g Scwnce Chaton Indes Exparded (SC1-EXPARDED)- - 1985-prasant cvew [575]
e

@ rrom [Tvn =] to [Ta7 2] (dwtus i o8 yaars)

T remarbar thase 11TAgL fr

B ) 15 & Pamanstes Coation indes {A4C

-presem

Evtar Lare, o hewsad Uaparitd by 17 operkion AND, CR, 13T, or SAME, nd thar pst SEABCH
The search wil be sdded 10 1he serch brtory. (2 Yew your Seiceh. /ambne tean)

wasa| s

TOPIG! | Enter e o o tarma. Starcher it st
Exgrmpie: ol gpli® AN “Worth Sas’ (Mo b earch for p

e, boyworss, and abstrars -

ATYOOR: {5 Ertr crw o raors author et (4ee BINGE s )
Faarmgde: CrABIAN C° 08 OBSEIN

e frsder Mew ha fndieg papers by i Buhie! Use Asthar Findes
CROUP AUTHOR: | Enter ne or mors rous rames (188 S0u0 Bl Eles )
Fagrrpie: CEEHG
|

SOURCE TILE: ) Etar 18 ol e (0w 0 soce s i 3
Eusrmple: Canciv® (8 Joumsl of Cancar Raisarch nd Cheve # Gy

PUBLICATION YEAR: § Enter 4 pubication yeae o range
i 2001 e 10011999

ADDRERS: 1) Ertar shbrmriaie tar fm  str' afbation (ee abinesstions bac)
Exampie: vals Uiy FAME horp

snarch By Lingaisges and document Tyoes.

13



1 1,525 results found (Sot &14) G0 to Page: [ of 153 [
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Data Acquisition from Web of Science (cont.)

Can download 500 records max.
Exclude Current Contents articles

= Refine your results
Subject Categones | Source Titles | Types | Authors | Pubbcatuon Yesrs e choces

Top Source Titles: e

[ CLRREWT CONTERTS (1066} I WATURE {12} I CURRENT COMMENTS (7)

I scuenTest (1431 I SOURNAL ©F THE AMERICAN SOCIETY FOR INFORMATION SCIERCE (11) | ANNALS OF INTERMAL MEDICENE (3)

I~ CURRENT CONTENTS/LIFE SCIENCES (29 T~ ARSTRACTS OF PARFRS OF THE AMERICAN CHEMICAL BOCTETY (10) I~ RRITISH MFDICAL JOURNAL (3)

™ sounnaL oF ChIMICAL DOCUMINTATION (12) [ SCHmcE (9] ™ cumpInT $cHince (5)

I JOURMAL OF INFORMATIZH BCIENCE (12) I BCIENTOMETRICE (31 e (yp te 100,
- o e g uie Saalesa ety oA ey ) [3E e o

Include only articles. Download 99 articles.

= Refine your results
Subject Cateqories | Source Titles | Document Types | Authors | Publication Years

Top Document Types:

™ EDITORIAL MATERIAL [239) [~ biscussion (4) I revIEW (2)

¥ ARTICLE (22) [T Bl1OGRAPHICAL-ITEM (3) T corrECTION (1)

I~ LeTTER (760 [T eoOK REVIEW (3) ™ CORRECTION, ADDITION (1)
I~ MEETING ABSTRACT (17) [~ noTE (2)

™ ITEM ABOUT AN INDIVIDUAL (7) [ REPRINT (3)

- For mare options, use Analyze Results,
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Data Acquisition from Web of Science (cont.)

99 results found Go to Page: |1 of 10
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Eugene Garfield
Stanley Wasserman
Alessandro Vespignani

Albert-LaszI6 Barabasi
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A Vrarkonch for Menwerk Seriins
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CIShell Framework

The Cyberinfrastructure Shell (CIShell) is an open source,
community-driven platform for the integration and utilization of
datasets, algorithms, tools, and computing resources. Algorithm
integration support is built in for Java and most other programming
languages. Being Java based, it will run on almost all platforms.
The software and specification is released under an Apache 2.0
License.
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Algorithm Definition

Metadata
Data[]

User-entered parameters

CIShell Context

§*CIShell
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&CIShell
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Non-CIShell
Application

Web browser

......
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Data Conversion

F
G

@ CIShetfy
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Adding New Plugins

QU Using update sites

O Using OSGi Console Magick™!

O Dropping plugins into the plugins directory
O Using the NWB Community Wiki

42
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Creating your own plugins

O Wizard-driven templates ease development

U Documentation Forthcoming
4 ClIShell Specification
4 CiIShell Developer’s Guide

U Some preliminary documentation is available at
http://cishell.org

Q A future workshop will address this

O We are available for consulting

43

Upcoming Events

O New release (v0.8.0) of the NWB tool and a complete user
manual with tutorials (v1.0) will be ready for Sunbelt 2008.

U An end-user workshop is scheduled in the middle of
February at IUB (Alex for physics and internet research, Ann
& Stan for social network research)

Q CIShell specification and CIShell/NWB algorithm developer
guide will be available in late February.

O Workshop for algorithm developers will be planned
accordingly.
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Future Work

Add features to serve communities including Physics,

Y

YV VYV A\

A\

Biology, Social Science, and Scientometrics.
Integrate classic datasets

Support the most popular data formats for biology and social
science research.

Develop the converters to bridge those formats to the current
formats supported by NWB tool.

Design and deliver better visualization algorithms and modularity
Develop components to connect and query SDB

R bridge

Customize Menu — Users can re-organize the algorithms for their
needs

Continue integrating best algorithm implementations
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Comments & Questions

Websites
Q http://nwb.slis.indiana.edu
O https://nwb.slis.indiana.edu/community

Q http://cishell.org
Q http://cns-trac.slis.indiana.edu/trac/nwb/

NSF 11S-0513650 award

Thank You
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