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Project Details

Investigators: Katy Borner, Albert-Laszlo Barabasi, Santiago Schnell,

Alessandro Vespignani, Stanley Wasserman, Eric Wernert
. e [ '_ 1 i ‘h

Software Team: Lead: Weixia (Bonnie) Huang

Developers: Bruce Herr, Russell Duhon, Santo Fortunato, Ben
Markines, Cesar Hidalgo, M Felix Terkhorn, Tim Kelley, Ann
McCranie, Soma Sanyal, Ramya Sabbineni, Vivek S. Thakre,

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

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

Duration: Sept. 2005 - Aug. 2008

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

https://nwb.slis.indiana.edu/community
http://cishell.org

NetSci 07 | )



Project Detalls cont.

NWB Advisory Board:
James Hendler (Semantic Web) http://www.cs.umd.edu/~hendler/
Jason Leigh (Cl) http://www.evl.uic.edu/spiff/
Neo Martinez (Biology) http://online.sfsu.edu/~webhead/

Michael Macy, Cornell University (Sociology)
http://www.soc.cornell.edu/faculty/macy.shtml

Ulrik Brandes (Graph Theory) http://www.inf.uni-konstanz.de/~brandes/

Mark Gerstein, Yale University (Bioinformatics) http://bioinfo.mbb.yale.edu/
Stephen North (AT&T) http://public.research.att.com/viewPage.cfm?PagelD=81
Tom Snijders, University of Groningen http://stat.gamma.rug.nl/snijders/
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Major Deliverables

Network Workbench (NWB) Tool

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

o Caninstall and run on multiple Operating Systems.

o Uses Cyberinfrastructure Shell Framework underneath.

Cyberinfrastructure Shell (CIShell)

o An open source, software framework for the integration and utilization of
datasets, algorithms, services, and tools.

o Uses OSGi and Equinox

NWB Community Wiki

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

o All algorithms and datasets that are available via the NWB Tool have been
well documented in the Community Wiki.
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Community Wiki cont.
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Custom Fillings

Many scientists use a very specific subset of algorithms and datasets in their work.
Here, we link to custom fillings designed by different researchers. Descriptions of
custom fillings frequently resemble learning modules providing an easy introduction into
the working styles of different sciences.

Physics
Analysis of Large-Scale Networks by Soma Sanyal

Biology
Analysis of Biological Networks by Cesar A. Hidalgo R.

Scientometrics
Modeling the Co-Evolution of Co-Author and Paper-Citation Networks by Soma

Sanyal & Katy Borner

Internet Research
Error and Attack Tolerance of Networks by Katy Borner and Hardik Sheth
Search Performance of P2P Networks by Hardik Sheth and Katy Bdrner

Others
Data Conversion Service by Weixia (Bonnie) Huang & Bruce Herr




Abstract Algorithm Definition

An Abstract Definition of Algorithms, Datasets and Converters

Metadata

key=value
key=value
key=value

Datal]

User-entered parameters Datal]

ClIShell Context
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A Workbench for Metwork Schemiiss

Modeling Algorithms Inputs

& Network Workbench Tool

File Preprocessing Modeling  Analysis

Search  Clustering  Visualization Toaols  Help

B console

B Barabasi-aibert

\ielcome to the Mebwark, ‘Warkbench (NWE) kool that supparts the
medium, and large networks,

The Metwaork wWiorkbench project is supported in part by the MSF T3
Albert-Laszld Barabasi, Santiago Schnell, Alessandro Yespignani, St
\tool was developed by \Weixia (Bonnie) Huang, Dr. Santo Fortunakg
Cesar A, Hidalgo R., Ben Markines, Dr. Soma Sanval, Ann McCranis
and Dr. Katy Bérner,

It builds on the Cyberinfrastructure Shell (hitp:/ /cishell.org) de
Cyherinfrastructure for Mebwork Science Center, bath at Indiana 1
For more information on the Mekbwork arkbench project, see hitp

Barabasi-Alberk

Mumber of nodes 1000
Links set by new node ».?,J

eed of random number generator

https:/ /nwb.slis.indiana.edu,/community,.

Barabasi-albert Scale-Free was selected,

Author(s): &.-L. Barabasi and . Albert,

Implementer(s): Santo Forkunato

Integratoris): Santo Fortunako, Wieixia Huang

Reference: Barabasi, A-L. & Albert, R, (19997, Emergence of Scaling in Random Metworks, Science, 286:509-512,
|{hl:tp:,.-’,.-’Ianl.ar:-:iv.urg,.-"ahs,.-"cund—mat,.-"gg10332}

Dacu; https:/ ‘nwb.slis.indiana.edu/community /?n=ModelData.Bar ab5i-AlbertScale-Free

Input Parameters:

Seed of random number generator: 1
Links set by new node: 2

Mumber of nodes: 1000

| El scheduler |

mf £

Remave Fram List | [_]Remove completed automatically [Remwe all completed | (0
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Analysis Algorithms Inputs

& Metwork Workbench Tool

File Preprocessing Modeling  Anakysis

Search Clustering  Visualization Help

! El console ]

P Clustering

Input Parameters:

Murnber of bins: 10 Clustering coefficient

The average clustering coeffick)  Mumber of bins | 10 )

ndirected K-Nearest Neighbor e iz

REE S R

Author(s): R Pastor-Satorras, &, Yazgquezs, 4. Vespignani
Implementer(s): Santo Forkunato

Inktegrator(s): Santo Forkunako, \Weixia Huang
Reference: Pastor-3atarras, R, Mazquez, A. and Yespignani, &. (20017, Dynamical and Correlation Properties of the Internet,
Physical Review Letkers, §7:253701, (http://people.ias.edu/~vyazquez/publications/internet.prl.pdf}

Cocy; https:/ /nwb.slis.indiana.edu/community / *n=AnalyzeData.Undirectedk-NearestMeighbor

‘W akts-Strogatz Clustering Coefficient was selected.

Author(s): D, J.Watks, 5.H.Strogatz

Implementer(s): Santo Forkunato

Integrator(s): Santo Forkunato, \Weixia Huang

Reference: wWatks, D, 1., Strogatz, 5. H. (1998), Collective dynamics of ‘small-world’ netwaorks, Makture, 393:440-442,
(http:/ /tam.cornell.edu,/s5_nature_smallworld.pdf)

Cocy; https:/ /nwb.slis.indiana.edu,/community / *n=AnalyzeData.ClusteringCoefficient W attsStrogatz

=

I El scheduler |

Remove From List | [ ] Remove completed automatically [Remwe all completed @:
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A Workbench for Metwork Schemiiss

Eﬁﬁ Metwork Workbench Tool

File F‘reprncessmg Modeling  Analysis

Search  Clustering Tools  Help

E Console | Circular

Specified

Implementerl{s]l: Santo Fortunato
Integrator(s): Sanko Fortunata, Weixia Huang |
Reference: Barabasi, A-L. & Albert, R. {1999}, Emergence of Sc
(http:/ /lanl.arxiv.org/abs;/cond-mat,/9910332)

Docu: https://nwb.slis.indiana.edu/community /?n=Moc

=

Radial Tree/iaraph with Annotation

Input Parameters:
Seed of random number generator: 1 Force Directed
Links set by new node: 2

Mumber of nodes: 1000 otk ebiel

.......... Fruchterman-Reingold

Load... was selected. Fruchterrman-Feingold with Annokation
Spring

Srmnall world

Fadial Tree/iGraph (Alpha) was selected.

Authoris): G, Battista, P, Eades, R, Tamassia, I. G, Tollis.

Implementer(s): Prefuse

Integrator(s): Weixia Huang

Reference: Battista, G., Eades, P., Tamassia, R., and Tallis, I. 5, {1999}, Graph Drawing: Algorithms For the Yisualization
Prentice Hall,

Docu; https:/ /nwb.slis.indiana.edu,/community / ?n=YisualizeData.RadialTree

| & scheduler

Feemave From List | [ |Remove completed automatically [Remu:uve all cornpleted l
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A Workbench for Metwork Schemiiss

MetaData of an Algorithm

Metadata

key=value
key=value

Data[] key=value

User-entered parameters Algorith m)—>Data[]

| @ rub, product % edu.iu.iv. algorit.. walidation. proper...

menu_path=HDdelingfadditinns

labhel=Barabasi-Ailbert Zcale-Free

description=Barabasi-Albert algorithm implementation

# each input f£ile will be mapped to inFile[x] [(zero based)

in data=null

# for all input files, 'null' if no input data needed
out_data=file:text/nuh

# for all output f£iles

# each output file will correspond to outFile[x] (Eeroc bhased)
service.pid=edu. iun.nwb.modeling.barabasialbert

]

[

remoteable=true

authors=A4.-L. EBarabasi and R. Alhert.

implementers=3anto Fortunato

integrators=3anto Fortunato, Weixia Huang

reference=Earabasi, A-L. & ALlhert, R. [(1299). Ewergence of ZIcaling in Random
reference_url=http://lanl.arxiv.org/abs/cond-mwat/ 9910332
docu=httpa://nwh.2lizs. indiana. edu/ comanityy Pn=Mode lData. Barabh3i-Alkhert3cale
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A 'Workbench for Metwork Sclemins

GUI Builder and MetaType Service

& Network Workbench Tool

File Preprocessing Modeling  Analysis

Search Clustering  Misualization Toaols  Help

= Consols Barabasi-Albert [
Barabasi-tlbert Scale-Free was selected, Mumber of nades W
Author(s): &.-L. Barabasi and R, Slbert, Links set by new node 3
Ingfareierc) SO AUEE Seed o randam nunber generator @
= -
3 || =] b, praduct | validation, proper. .., | service, properties | config. properties B oui.xm [ = Ollc
= <?xml wersion="1.0" encoding="UTF-5" 2>
B <metatype:Metabata xmlns:mwetatype="http://vwv.osgi.oryg/ ®xmlns/metatypes/vl.0.0"> -
= <OCD namwe="Barabasi-Llbert”™ id="edu.iu.nwvbh.modeling.barabasialbert.gui™
description="Barabazi-Llbert™>
<AD name="Number of nodes" id="NumMNodes"
cype="Integer” defzault="1000" min="0"
description="Number of nodes of the network™/ >
< !=—— Put extremes of range, if unkhnown leave bhlank -->
<!—— Can be required from users for information —-->
< LD name="Links set by newv node" id="NewLinks"
type="Integer”™ default="2" min=" 2"
description="Numher of links set by new node, wust he at least 2"/:
<AD nagne="Seed of random number generator”™ id="RandomSeed”
type="Integer” default="1" min="1"
description="Zeed of random nhwber gensrstor, wUst be at least 1"/:
</ 0CD>
<Dezignate pid="edu.iuv.nvbh.modeling.barabasialbertc™:>
<Chject ocdref="edu.iu.nwb.modeling.barabasialbert.gui™ />
</Designatex>
</metatype: Netalbatas>
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For Application Users

Data Converters and Conversion Service

file:text/nwb (file:textAreemi+xml )

(file:text/graphml+xml ]  (prefuse.data.Tree )

(prefuse.data.Graph )

(edu.uci.ics.jung.graph.Graph )

(file:application/pajek ) (edu.berkeley.qguir.prefuse.graph.Graph )

(file:text/xgmml+xml )
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Summary

NWB tool and CIShell provide

0 A testing bed for diverse algorithm implementations

o0 A mechanism to quickly integrate an algorithm and disseminate
through the NWB tool and community wiki.

o A bridge between what algorithm developers can provide and
what application users need.
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Comments & Questions

Thank you
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