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The Changing Scientific Landscape

Star Scientist -> Research Teams: In former times, science was driven by key scientists. Today, science is driven
by effectively collaborating co-author teams often comprising expertise from multiple disciplines and several
geospatial locations (Bérner, Dall'Asta, Ke, & Vespignani, 2005; Shneiderman, 2008).

Users -> Contributors: Web 2.0 technologies empower anybody to contribute to Wikipedia and to exchange
images and videos via Fickr and YouTube. WikiSpecies, WikiProfessionals, or WikiProteins combine wiki and
semantic technology in support of real time community annotation of scientific datasets (Mons et al., 2008).

Cross-disciplinary: The best tools frequently borrow and synergistically combine methods and techniques from
different disciplines of science and empower interdisciplinary and/or international teams of researchers,
practitionets, or educators to fine-tune and interpret results collectively.

One Specimen -> Data Streams: Microscopes and telescopes were originally used to study one specimen at a
time. Today, many researchers must make sense of massive streams of multiple types of data with different
formats, dynamics, and origin.

Static Instrument -> Evolving Cyberinfrastructure (CI): The importance of hardware instruments that are
rather static and expensive decreases relative to software infrastructures that are highly flexible and
continuously evolving according to the needs of different sciences. Some of the most successful services and
tools are decentralized increasing scalability and fault tolerance.

Modularity: The design of software modules with well defined functionality that can be flexibly combined helps
reduce costs, makes it possible to have many contribute, and increases flexibility in tool development,
augmentation, and customization.

Standardization: Adoption of standards speeds up development as existing code can be leveraged. It helps pool
resources, supports interoperability, but also eases the migration from research code to production code and
hence the transfer of research results into industry applications and products.

Open data and open code: Lets anybody check, improve, or repurpose code and eases the replication of scientific
studies.




Desirable Features of Plug-and-Play Macroscopes

Division of Labor: 1deally, labor is divided in a way that the expertise and skills of computer
scientists are utilized tor the design of standardized, modular, easy to maintain and extend “core
architecture”. Dataset and algorithm plugins, i.e., the “filling”, are initially provided by those that
care and know most about the data and developed the algorithms: the domain experts.

Ease of Use: As most plugin contributions and usage will come from non-computer scientists it must
be possible to contribute, share, and use new plugins without writing one line of code. Wizard-
driven integration of new algorithms and data sets by domain experts, sharing via email or online
sites, deploying plugins by adding them to the ‘plugin’ directory, and running them via a Menu
driven user interfaces (as used in Word processing systems ot Web browsers) seems to work well.

Plugin Content and Interfaces: Should a plugin represent one algorithm or an entire tool? What
about data converters needed to make the output of one algorithm compatible with the input of
the next? Should those be part of the algorithm plugin or should they be packaged separately?

Supported (Central) Data Models: Some tools use a central data model to which all algorithms
conform, e.g., Cytoscape, see Related Work section. Other tools support many internal data
models and provide an extensive set of data converters, e.g., Network Workbench, see below.
The former often speeds up execution and visual rendering while the latter eases the integration
of new algorithms. In addition, most tools support an extensive set of input and output formats.

Core vs. Plugins: As will be shown, the “core architecture” and the “plugin filling” can be
implemented as sets of plugin bundles. Answers to questions such as: “Should the graphical user
interface (GUI), interface menu, scheduler, or data manager be part of the core or its filling?” will
depend on the type of tools and services to be delivered.

Supported Platforms: If the software is to be used via Web interfaces then Web services need to be
implemented. If a majority of domain experts prefers a stand-alone tool running on a specific
operating system then a different deployment is necessary.
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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/

Noshir Contractor, Northwestern University http://www.spcomm.uiuc.edu/nosh/
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Resources

Publications
o0 http://nwb.slis.indiana.edu/pub.html

Community Wiki, Tutorials, FAQ

o0 https://nwb.slis.indiana.edu/community

o http://nwb.slis.indiana.edu/doc.html

0 GUESS Manual http://guess.wikispot.org/manual

Software
o http://cishell.org
o http://nwb.slis.indiana.edu/download.html

Developer Resources
o http://cns-trac.slis.indiana.edu/trac/nwb
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1. Exemplary Network Science Research by NWB Pls
» Computational Proteomics
¢ Computational Economics
» Computational Social Science
» Computational Scientometrics
* Computational Epidemics

2. NWB Tool Challenges and Opportunities

3. NWB Tool Overview

4. NWB Tool for Scientometrics Research

5. Discussion of Future Work
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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?
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Figure 2 Drug-target network (DT network). The DT network is generated by using the known associations between FDA-approved drugs and their target
proteins. Circles and rectangles correspond to drugs 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
the protein). Color codes are given in the legend. Drug nodes (circles) are colored according to their Anatomical Therapeutic Chemical Classification, and the
target proteins (rectangular boxes) are colored according to their cellular component obtained from the Gene Ontology database.
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Computational Econorhics
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Fig. 1. The product space. (A) Hierarchically clustered proximity () matrix  with their proximity value. The sizes of the nodes are proportional to world
representing the 775 SITC-4 product classes exported in the 1998-2000  trade, and their colors are chosen according to the classification introduced by

period. (B) Network representation of the product space. Links are color coded

Leamer.

Computational Social Science
Studying large scale social
networks such as Wikipedia

Vizzards 2007 Entry

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

Second sight

Image: Bruce W. Hem and Tadd M, Holloway

Power struggle

How do you keep track of the bubbling
mass of information that is Wikipedia?
This chaotic-loaking mosaic is one
atlempt to show which topics are

Ocked W Ools fiocked
pages at the time of writing inchude
entries on Sheffield Wednesday foothall
club, Mikhail Gorbachey and pigs).

The mosaic has been commended in
a competition for images that visualise
netwark dyriamics, coinciding with this
week's International Workshop and
& Conference on Netwaork Science
% in Bloomington.
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Computational Scientometrics

113 Years of | 13 Years of Physical Review
Physical '
Review

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

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).
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Case and Containment
Interventions, V. Colizza, A.
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PloS-Medicine 4, e13, 95-110
(2007).

hanged
dewslspran ol naden
g iyiPe

= Raproducive
Mumber (R0

ST
“é’;ﬁ
2

o 2

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




| 2. NWB Challenges and Opportunities

o Data
e Different data formats
e Different data models
o Algorithms

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

 Different implementations of the same algorithm
 Different programming languages
» Algorithm developers/users are not computer scientists
o Different tools (Pajek, UCINet, Guess, Cytoscape, R, ...)
o Different communities, practices, cultures

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

Network Workbench (NWB) Tool

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

o Install and run on multiple Operating Systems.
0 Supports many file formats.
0 Easy integration of new algorithms thanks to CIShell/OSGi.

Cyberinfrastructure Shell (CIShell)

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

» Extends OSGi industry standard.

Network Workbench (http://nwb.slis.indiana.edu).
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CIShell — Serving Non-CS Algorithm

oSa She
@Clshell Developers & Users

Developers

CIShell

S CIShell

NWB Interface

Alliance %‘. - =
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}Qg«‘rCl%h@H CIShell — Builds on OSGi
=" Industry Standard

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

OSGi (http://www.0sgi.org) is

0 A standardized, component oriented, computing environment for networked
services.

0 Successfully used in the industry from high-end servers to embedded
mobile devices since 8 years.

o0 Alliance members include IBM (Eclipse), Sun, Intel, Oracle, Motorola, NEC
and many others.

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

Advantages of Using OSGi

o Any CIShell algorithm is a service that can be used in any OSGi-framework
based system.

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

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

Network Workbench (http://nwb.slis.indiana.edu). 16




odikihcone Ll B NWB Deliverables

Network Workbench (NWB) Tool

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

o0 Install and run on multiple Operating Systems.
0 Supports many file formats.
o0 Easy integration of new algorithms thanks to CIShell/OSGi.

Cyberinfrastructure Shell (CIShell)

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

» Extends OSGi industry standard.

NWB Community Wiki

» Aplace for users of the NWB Tool, the Cyberinfrastructure Shell (CIShell),
or any other ClShell-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). 17

Network Workbench Tool

http://nwb.slis.indiana.edu

Downloads for NWB Tool Releases
35,000 in Aug 09

20,000
The Network Workbench (NWB) tool

supports researchers, educators, and INT=18%%0 St
practitioners interested in the study of PRI RS e

biomedical, social and behavioral science, (one [ RS

physics, and other networks.

Number of Downloads per Month

1 Summary
In Aug. 2009, the tool provides more 160 Ty koench A Largs.Soals t0,000
H H Toolkit for Biomedical, Social Scien
Pluglﬂs that support the preprocessing, evaluate, and operate a unicue disf
. . . . . scale network analysis, modeling, ai
analysls, modehng, and visualization of [MWE). The envisioned data-code-
more
networks. Hiv to cite this project
5,000
More than 40 of these plugins can be News & Updates
applied or were specifically designed for " Fnsondus Roscorch & et
. iwebsite accessed 5M1/09)
S&T studies.

= 323091.0.0 beta & Released

It has been downloaded more than 35,000 - ;0203909/\”” Meranie's futorial ahs Time
times since Dec. 2006.

o
Oct-06 Nov-o7 Dec-08

= 11.4.08 Two NWB Pls featured in "Connected—The  piting Started
Power of Six Degrees.” 2008, Ainna MariaTalas, e more documentation
Director. Australian Broadcasting Corporation, Ltd. -
[ouTube] [Full Yideo (300MB)]

Get Involved

Herr 11, Bruce W., Huang, Weixia (Bonnie), Penumarthy, Shashikant & Birner, 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 Academy of Sciences, Boston, MA.
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A Workbench for Network Scientists

Main

Peaple About the Network Workbench Community Wiki

MWWE Tool The Metwaork Waorkhench Community Wiki is the part of Network Workbench (NWE

Update Sites project. It provides descriptions for algorithms and datasets that have been integrated

Tutorials in the MWB Taool. It is also 3 place for users of the WWE Tool, the Cyberinfrastructure
- Shell, or any other CIShell based program to get, upload, and request algorithms 2

Algorith s % ‘ogram | s B

D ton :sms datasets to be used in the tool. This site is 3 sounding board to be used by the

Jatasels community to work together and create a tool which will meet their needs and the

Data Formats needs of the scientific community at large.

Glossary

EAQ Check out the lists of available algorithms and datasets. Download the N8 Tool and

play with it,
Related Work

You are invited to add or edit your own dataset and algorithrn descriptions (sign up
Site Statistics here), or post wanted algorithms and datasets,

If you are interested in joining the MWB community, please sign up the WWE mailing list,

[Greddit] svemr | post your question there, or contact Weixia {Bonnie) Huang huangb@indiana.edu for
W[ cerogious | more information,
=

Page last modified on June 23, 2008, at 05:40 PM

| bone | s slis.indisna.ed

bttps:/ [ mwb.slis.indiana.edu/ community
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m NWB Tool: Supported Data Formats

Personal Bibliographies Network Formats
» Bibtex (.bib) » NWB (.nwb)
» Endnote Export Format (.enw) > Pajek (.net)
, »  GraphML (xml ot
Data Providers .graphml)
» Web of Science by Thomson Scientific/Reuters (.isi) > XGMML (.xml)

»  Scopus by Elsevier (.scopus)
» Google Scholar (access via Publish or Perish save as CSV, Bibtex, Burst Analysis Format

EndNote) ) ) ) » Burst (burst)
»  Awards Search by National Science Foundation (.nsf)

Scholatly Database (all text files are saved as .csv) Other Formats
Medline publications by National Library of Medicine > CSV (csv)
NIH funding awards by the National Institutes of Health > Bdgelist (edge)
(NIH) » Pajek (mat)
NSF funding awards by the National Science Foundation (NSF) »  TreeML (xml)

USS. patents by the United States Patent and Trademark Office
(USPTO)

Medline papers — NIH Funding

YV VYV VYV
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NWB Tool: Algorithms (July 1st, 2008)

See https://nwb.slis.indiana.edu/community and handout for details.

Preprocessing IEIN

Remove Nodes

Extract Top Nodes

Extract Nodes Above or Below Val

Delete High Degree Modes

Delete Random Nodes

Delete Isolates
Remove Edges

Extract Top Edges

Extract Edges Above or Below Val

Remove Self Loops

Trim By Degreel

Pathfinder Network Scaling
Sampling

Snowball Sampling (n nodes)

Node Sampling

Edge Sampling
Transformations

Symmetrize

Dichotomize

Multipartite Joining

Modeling IETN
General
Random Graph
Watts-Strogatz Small World
Barabasi-Albert Scale-Free
Structured
CAN
Chord
Unstructured
Hyperarid
PRU
Other
TARL
Discrete Network Dynamics

Analysis IET0

General Purpose
Network Analysis Toolkit?
Unweighted & Undirected
Based on degree/
Node Degree
Node Distribution
Based on clustering
k-Nearest Meighbor
Watts Strogatz Clustering Coefficient
Watts Strogatz Clustering Coefficlent Over k

tion |EIN
Tools
GUESS
GnuPlot?
Predefined Positions Layout
DrL (WxOrd)
Pre-defined Positions (prefuse betall
Move
Circular
Tree Layouts
Radial Tree (prefuse alpha)

Based on path
Diameter
Average Shortest Path
Shortest Path Distribution
Node Betweenness Centrality
Based on components
Connected Components
Weak Component Clustering
K-Core
Extract K-Corel
Annotate K-Coreness®
Unweighted & Directed
Based on degree
Node Indegree
Node QOutdegree
Indegree Distribution
Outdegree Distribution
Based on local graph structure
k-Nearest MNeighbor
Single Mode In-Out Degree Correlations?
Unnamed Category?
Fage Rank
Based on local graph structure #2
Dyad Reclprocity?
Arc Reclpn}clg;_l

Radial Tree with Annotations (prefuse betall
Tree Map
Tree View
Balloon Graph (prefuse alghall

Network Layouts
Force Directed with Annotation {prefuse beta)
Kamada-Kawai (JUNG)
Fruchterman-Reingold (JUNG)
Fruchterman-Reingold with Annotation (prefuse beta)
Spring (JUNG
Small World {prefuse alpha)

Other Layouts
Parallel Coordinates ;dem013
LaMet (k-Core Decomposition)

etrics
Extract Network From Table
Extract Co-Authorship Network
Extract Co-Occurrence Network From Table?
Extract Directed Network From TableZ
Extract Network From Another Network
Extract Biblioaraphic Coupling Similarity Network
Extract Co-Citation Similarity NetworkZ
Cleaning
Remove IS Duplicate Records

Ashsibieukhengiy NWB Tool: Output Formats

CSV (.csv)
NWB (.nwb)
Pajek (.net)
Pajek (.mat)

YV V YV VYV VYV V

XGMML (.xml)

A\

GUESS

Supports export of images into

common image file formats.

Y V¥V

GraphML (.xml or .graphml)

Horizontal Bar Graphs

saves out raster and ps files.

Medline Co-authorship Network
Largest Component b

Node Size and Color by
Betweenness Centrality

® ss8770
® 2001780

4,781

NWB tool can be used for data conversion. Supported output formats comprise:

22
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NWB Tool Overview

1. Download, install, and run.
2. Load, view, convert, save data.
3. Read and visualize a directory hierarchy.

4. Load a network, compute its basic properties, and explore it in GUESS.

Network Workbench (http://nwb.slis.indiana.edu). 24




NWB Tool Overview

1. Download, install, and run.

Network Workbench (http://nwb.slis.indiana.edu). 25

Download, install, and run

Goto http://nwb.slis.indiana.edu L< B L0 bttt e 21

il Mot Vited 0 Gedting Started . Labesk Haachines

NWB Tool 1.0.0

Select your operating system
from the pull down menu.

Download
Save aS i3 J a.l' fl I e o NWE Toal 1.0.0 bata 2 (devalapmant raleazs} Diovmboads for NWHE Tiol Releases
November Bth, 2008 o

This release contains the most up-to-date
features. but has not been fully tested,

save the download as jar

Install and run.

Nusber of Desnikssds per Month

windows [ & Vista) 7| IR T TeT

. - - “ 8
Session log files are stored in A ool 100 bt Retante

Septernber 2416, 2008

“*yournwbdirectory*/logs’ ot 33w the dowload 5 Jor
directory.

s
£z
i
EF
131

i

Windows (<P & Vista) ¥ DOWHMLOAD

Beieate Notes
Gefing Started (POF)
See more documantation -]
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&l console| «——

Welcome ko the MNetwoy
| wisualization of small, n

The Mebwork Workber
115-0513650 award, Th

Please cite as follows:

. ] scheduler

Remove From List

File Preprocessing Modeling  Analysis

Help

Wisualization  Scientometrics

Console displays data operations w

4 Data Manager
{ L ]

(save, load, view, etc.) and
algorithm input parameters,
selection, & acknowledgements as
well as error reporting.

reprocessing, modeling, analysis, and

s supported in part by the WSF

=8
24

F, Dr. Albert-Laszld Barabasi, Dr, Santiago

P TTar  TTeS T 5 T DT e Do TTe
Schnell, Dr. Alessandro Yespignani, Dr. Stanley Wasserman, and D, Eric A, Wernert,

| The NWE tool was developed by Weixia Huang, Russell Duhon, Micah Linnemeier, Timothy Kelley, Duygu

Data Manager keeps track of
all datasets that are available
for algorithmic visualization
or manipulation.

|Balcan, Marianao Beird, Bruce Herr, Santo Fortunato, Ben Markines, Felix Terkhorn, Heng Zhang, Megha
| Ramawat, César Hidalgo, Ramya Sabbineni, Yivek Thakres, Soma Sanval, Ann McCranie, Alessandra

| Wespignani, and Katy Bérner, It uses the Cyberinfrastructure Shell (http:/ /cishell.org) developed at the
Cyberinfrastructure For Metwork Science Center (http:/ fcns.slis.indiana.edu) at Indiana University.

| NWE Team, {20063, Metwork Warkbench Tool, Indiana University and Mortheastern University,
http:/ /nwb.slis.indiana.edu

Scheduler lists what algorithms you've

& al completed

used and displays algorithm
progress.

| r
=1

E
=

Table
Matrix-
Plot
= Text
G GuEss

I algorithm Marme

Date

Time % Complete

? Tree
[

o Network-
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A Warkbench for Hemwerk Schentins

File:
Load...
Load and Clean ISI File
Read Directory Hierarchy
Datasets

Save...

Wiew, ..
View with. .,

File, Preprocessing, Modeling, and Visualization Menus

Preprocessing

Extract Top Modes

Extract Nodes Above or Below Yalue
Remaove MNode Attribukes

Delete High Degree Nodes

Delete Random Modes

Delete Isolates

Merge Node and Edge Files
Split Graph to Mode and Edge Files

Tests

Extract Top Edges

Extract Edges Above or Below Yalue
Remove Edge Attributes

Remaove Self Loops

Trim by Degree

Preferences

Exit

Snowball Sampling {n nodes)
Mode Sampling
Edge Sampling

Modeling
Random Graph
‘Watts-Strogatz Small World
Barabasi-Albert Scale-Free

Wisualization
GUESS

GruPlat

Can
Chord
Hypergrid
FRU

DL {&xOrd)
Specified {prefuse beta)

Circular (JIJMG)

TARL

Discrete Metwark Dymanmics (DRHDY

Evalving Metwork (Weighted)

Symmetrize:
Dichakomize
Multipartite Joining
Ifarmalize Tewxt
Slice Tatle by Time

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

Radial TreefGraph (prefuse alpha)

Radial Tree/Graph with Annotation {prefuse beta)
Tree Map (prefuse beta)

Tree Yiew (prefuse beta)

Balloam Graph (prefuse alpha)

Force Directed with Annotation {prefuse beta)
Kamada-Kawai {JUNGE)

Fruchterman-Reingold {JUME)

Fruchterman-Reingold with Annotation {prefuse beta)
Spring [JUMGE)

Small World {prefuse alpha)

Farallel Coordinates (dema)

Lahet

Circular Hierarchy
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[Analysi |

Unweighted and Undirected ]

Network Analysis Toolkit (MAT)
Unweighted and Undirected
Weighted and Undirected
Unweighted and Directed
Weighted and Directed

Search
Discrete Network Dynamics
Textual

MNode Degree
Degree Distribution

Watts-Strogatz Clustering Coefficient
Watts Strogatz Clustering Coefficient over K

Diameter
Average Shortest Path

Shortest Path Distribution
Mode B

Unweighted and Directed
Mode Indegree

Mode Outdegree
Indegree Distribution
Outdegree Distributi

Centrality
Global Connected Components

HITS

Weak Component Clustering
Blondel Community Detection

MST-Pathfinder Network Scaling

Extract K-Core

|Annotate K-Coreness

‘Weighted and Undirected

Clustering Coefficient

Mearest Meighbor Degree

Strength vs Degree

Degree & Strength

Average Weight vs End-point Degree
K-Mearest Neighbor (Java)

Strength Distribution

Weight Distribution

Randomize Weights

MST-Pathfinder Network Scaling
Fast Pathfinder Network Scaling

EBlendel Community Detection

K-Mearest Neighk

PageRank
HITS

Dyad Reciprocity
Arc Reciprocity
Adjacency Transitivity

Weak Component Clustering
Strong Component Clustering

Blondel Community Detection

Extract K-Core

Annctate K-Coreness

Single Node In-Out Degree Correlations

Discrete Network Dynamics

Extract and Annotate Attractors

Search

Can

Chord

k Random-Walk
Random Breadth First

Weighted and Directed
HITS
Weighted PageRank

Fast Pathfinder Network Scaling

Blondel Community Detection

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

Textual

Burst Detection

Analysis Menu
and Submenus

29

A Warkbench for Hemwerk Schentins

=

wErrcutableRunner S5E97OAL GORITHMAdisgre:

Anbtion dal

192032, Dse0i0 %

= vty ] ot [ =] Wk

vuis || mm || homiste || sdaisbe || Coaosiabe

Modeshape || Cwsw || changersory |

Gnuplot

portable command-line driven
interactive data and function
plotting utility
http://www.gnuplot.info/.

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

GUESS

exploratory data analysis and visualization
tool for graphs and networks.

https://nwb.slis.indiana.edu/community/?n

=VisualizeData.GUESS.
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Supported Data Formats

In November 2008, the NWB tool supports loading the following input file formats:
»  GraphML (*.xml or *.graphml)

XGMML (*.xml)

Pajek .NET (*.net) & Pajek .Matrix (*.mat)
NWB (*.nwb)
TreeML (*.xml)
Edge list (*.edge)
CSV (*.csv)

ISI (*.isi)

Scopus (*.scopus)
NSF (*.nsf)

Bibtex (*.bib)
Endnote (*.enw)

filestextgmml+xm

O edu.berkeley.guirprefuse graph.Tr

o edu.berkeley.guir prefuse.graph.Graph
J

. eduuciicsjunggraph.Graph

[ I

e extftree ml4xml [ ] prefuse.data.Graph

VVVYVYVYYVYVYVYVYYVY

[ ] filestext/graphmlaxml

and the following network file output formats:

»  GraphML (*.xml or *.graphml) Y

> Pajek .MAT (*.mat) “‘\’*’"‘

> Pajek NET (*.net) f fileitext/e dge
> NWB (*'nWb) . file:application/pajeknet

»  XGMML (*.xml)

» CSV (*.csv)

. file:application/pajekmat
These formats are documented at

https://nwb.slis.indiana.edu/community/?n=DataFormats.HomePage.

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

. filetext/bibtex

Q.

. file text/nsf

o filetext/scopus

refuse.dataTable

. . file:text/referbib
filetext /esv

[ ] filestext/ps

Kawt.mageEuFferadImage

O filetextfipg

31

NWB Ecology of Data Formats and Converters

Not shown are 15 sample datasets, 45 data preprocessing, analysis, modeling and visualization

algorithms, 9 services.
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Data Formats Data Converters

External File File Validator

File Format to In-Memary Java Object converter
Validated File Format

File Format to File Format

> >

In-Memery Java Object

In-Memory |ava Object to In-Memory Java Object

00000

6
OQutput formats

Jor diverse visnalization
algorithms

8

Intermediate
data formats

Supported by

35

data converters.
VISIT
hep:/fnwh.siis. indiana edu
hetps://inwh slis indiana eﬂurtnmmnmty
heepifwoww.cishell.org

DOWNLOAD: NWB Tool
hetp:/lnwh.slis.indiana,edu/software htm|
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Sample Datasets

The *yournwbdirectory*/sampledata’ directory provides sample datasets from the
biology, network, scientometics, and social science research domains:

/biology

/network

/scientometrics
/scientometrics/bibtex
/scientometrics/csv
/scientometrics/endnote
/scientometrics/isi

0 FourNetSciResearchers.isi
/scientometrics/nsf

o Cornell.nsf
o Indiana.nsf The blue ones are
o Michigan.nsf used in this tutorial.

/scientometrics/scopus
/socialscience
o florentine.nwb

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

35

Property Files and Python Scripts

The “*yournwbdirectory*/” directory also contains

/sampledata/scientometrics/properties // Used to extract networks and merge data
bibtexCoAuthorship.properties
endnoteCoAuthorship.properties
isiCoAuthorship.properties
isiCoCitation.properties
isiPaperCitation.properties
mergeBibtexAuthors.properties
mergeEndnoteAuthors.properties
mergelsiAuthors.properties
mergeNsfPls.properties
mergeScopusAuthors.properties
nsfCoPl.properties
scopusCoAuthorship.properties

O OO OO 0O O0OOoOOoOOoOOoOo

/sampledata/scripts/GUESS /I Used to do color/size/shape code networks
0 co-author-nw.py

0 co-Pl-nw.py

0 paper-citation-nw.py

(0] reference-co-occurrence-nw.py

Network Workbench (http://nwb.slis.indiana.edu).
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NWB Tool Overview

2. Load, view, convert, save data.

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

37

Load, View and Save (Convert) Data

Use 'File > Load File' to load florentine.nwb in sample datasets in

“*yournwbdirectory*/sampledata/socialscience’.

Select a File

The loaded file will appear in
the Data Manager window.

Right click loaded file to save,
view, rename, or discard.

Look in: I&}sucwalscience j k.) _" 3 [

iendster. graphml.xml
= friendster .zl
=] terrar.araphl, sl

= kerrar, sgmml.xml

Pick the Output Data T: Details
[Cropri Bz TN
NWB filestext/nwh -> file-extxml
Pajek .mat out_data:
Pajek .net file-extaml
XGMML (Prefuse) in_data:
filestext/nwb
conversion:
lossy

Network Workbench (http://nwb.slis.indiana

Select Cancel | | Details >>

Iflorentine.nwb j

B 3]

38




Data Converter Graph

There is no central
data format.

IETValidation

‘A/omwwtm e Instead, data formats
-~ used in different
i ) communities and

s required by the
different algorithms
rAlgorichm are Supported

PrefuseGraphMLFileHandlerAlg

elreeMLValidationAlg

Prefuse TreeMLFileHandlerAlg

efuse XGMMLValidationAly

Data Formats Data Converters

_—

External File File Validator Qutput

PrefuseXGMMLFileHandlerAlg

Input
Nalication File Format to File Format

> >

In-Memory Java Object

refuseCsvFileHandler fuseCsvWri

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

In-Memory Java Object to In-Memory Java Object

NWB Tool Overview

3. Read and visualize a directory hierarchy.

Network Workbench (http://nwb.slis.indiana.edu). 40




A Warkbench for Memwerk Schanting

Use ‘File > Read Directory Hierarchy’ with parameters
x|

Root directory | C\Documents and SektingsikatyiDeskiopinwb 2

Lewvels to recurse I 1 '\.:r'/
¥ Recurse the entire tree x.'}'/

[ Read directories only {skips files)

-
e
Caticel |

Visualize resulting ‘Directory Tree - Prefuse (Beta) Graph’ using
* ‘Visualization > Tree View (prefuse beta)’

* ‘Visualization > Tree Map (prefuse beta)’

* ‘Visualization > Balloon Graph (prefuse alpha)’

* ‘Visualization > Radial Tree/Graph (prefuse alpha)’

Network Workbench (http:/nwb.slis.indiana.edu). 41

=1l |
Different views of
the /nwb directory
hierarchy.

(ol
% [Uninztaller

Note the size of the
/plugin directory.

(ampdaia Juons )
T -

>

—_—
eduiu b gui.brand_1.0.0 {METAINF
FIETA:INF
METAINF
manzger WETAINF
METAINE
org olora allucene 23 2T 2 2 1)onsk=
quino Da = s
= i FreeHEP VectorGraphios 1.0.0
2 org prefuse lib_20060715.0.0) /" (DSGEINF
(ora.eclipse.update . V20070523
e
GUESS org.cishell templates jythanmunner
configurat 4l
(plugins]
Notlizad m S jeda time_1040 SETEINE
icarer]
MW Files \ [t 100
atlised Fajek NET Files \ eduucticejung_1.7.a) METANF
TETE] FenmL m anment equinoxfeature
o AT Files) Comvertar test files =
ol Treehll ru' edu.iv. b convererfeature_
p—
GraphML Files
CSV Files sampledats 19 cishellieference gui feature
Configuration Files & du vt guibrand feature_1.0.0
Edge Files org.oishe _
sssss Iscience n=twg
[Efology )|
oty
Becanomics)
R bibtex,
o et




NWB Tool Overview

4. Load a network, compute its basic properties, and explore it in GUESS.

Network Workbench (http:/nwb.slis.indiana.edu). 43

Select florentine.nwb in Data Manager.
0 Run ‘Analysis > Network Analysis Toolkit (NAT)’ to get basic properties.

This graph claims to be undirected.

Nodes: 16
Isclated nodes: 1
Node attributes present: label, wealth, totalties, priorates

Edges: 27
No self loops were discowvered.
No parallel edges were discovered.
Edge attributes:
Nonnumeric attributes:
Example value
marriag... T
busines.. . F

Did not detect any numeric attributes
This network does not seem to be a valued network.

Average degree: 3.375

This graph is not weakly connected.

There are 2 weakly connected components. (1 isolates)

The largest connected component consists of 15 nodes.

Did not calculate strong connectedness because this graph was not directed.

pensity (disregarding weights): 0.225

0 Optional: Run ‘Analysis -> Unweighted & Undirected -> Node
Betweenness Centrality’ with default parameters.

0 Select network and run ‘Visualization > GUESS’ to open GUESS with file
loaded.

o0 Apply ‘Layout -> GEM'.
Network Workbench (http://nwb.slis.indiana.edu). 44




& consalz

=loix]|

=5

was selected,

Author(s) Ewtan Adar

mplementer(s): Eytan Adar (GUESS), Russell Duhon {resizelinear, calarize Fix)

Integrator(s): Russell Duhon

Reference: Adar, Eykan, "GUESS: A Language and Interface far Graph Exploratmn, CHI 2006 (http://graphexploration.cond.org/)
Docurmentation: https -/ inwb.slis. 77 izeData GUESS

FCHO is off.

ftarting GUESS...

FCHO is off.

IThe initial layout For your visualization is random. For a dearer visualization, please run a layout from the Layout menu. (We recommend GEM. )
FCHO is off.

15LESS log File for this session can be Found in

120 DOCUMER Likaty | LOCALS~ 1 TemplCIShel-5ession-555892 StaticExecutableRunner-55 304 ALGORITHM uessiog, txt

ZUESS was selected,

« NWE file: C\Documents and Settingsikaty!
"o Distribution of degree For network at sty |
« List of edges of network created through thi|
Distribution of degree For network. at st
% Distribution of degree For network at ste
= "; . NWE Filz: C\Documents and Settingstkatyil
= araph and Network Analysis Log
Sequence of site betweennesses For noc
Distribution of site betwesnness for nety

Distribution of site bebweenness For nety

5 "s MWE Tl willy sile Delwee nigss allribute

=10l |

uthor(s): Evean Adar Fle Edit Layout Script  Wiew  Help
mplementer(s): Evtan Ad:
Integrator(s): Russell Dubw Medici-Acciaiuoli
Feference: Adar, Evtan, " | = 5
Documentation: htkps:/ /1| 5 Field Walus
FCHO Is off. £ |_edgeid il
Btarting GUESS... c lbusiness £
s
FCHO s o g |color dandelion
The initial layout For your « | £
ECHO is off. 5 directed falze
3UESS log file For this sess | 5 |label
(C:\DOCUME~1ikaty\L OCA | — llabielcalor 0,0,0,255
labelsize 12
= scheduler ‘ahE|.VISIh|E false
marriage T
Remove From List | [~ F nodsl 9
nodeZ nL
visible true
weight 1.0
!_| Algorithm I width 20
GUESS
GUESS
¥ Wode Betw
v etwork Ar
¥ Load...
v GruPlot
| GruPlak
s Ohject: | Property: Operatar: Walug:
¥| Degree Dis
| Barahasi-A Colour Shaw Hide: Size Show Label Hide Labe| Change Label
¥ GruPlot
/| Degree Dis hode Shape Center Change History
¥ GUESS
¥ Load...
Interpreter | Graph Modifier
I — I
isualization - GUESS Pan:

File Edit Layout Script  Yiew  Help
Medici
.§ Figld Yalue
é color cornflowerblue
5 fized false
& |height 10.0
§ image
'S |label Medici
labelcolor 255,0,0,255
labelsize 12
labelvisible false
narme n9
priotates 53
sitebetweenness 105,167
skrokecalor cadetblue
style = Center On
totalties 54
\fisil:lleh true REmove
wealt 103
width 10,0 Add
% 46, 8003955075, . Modify Field...
y 83871522651, .. Copy as Wariable

Cbject: | Property:
Calaur Shaw Hide Size Show Label
Mode Shape Center
Interpreter . Graph Modifier

“grab” the
background by
holding left-click and
moving your mouse.

Zoom:

Using scroll wheel,
press the “+” and “-"
buttons in the upper-
left hand corner, or
right-click and move
the mouse left or
right. Center graph
by selecting ‘View ->
Center’.

Select to
seIect/rQ ‘e single
nodes. Hold down
‘Shift’ to select
multiple.

Opetak
Hide,
Change Histor:

Right click to modify
Color, etc.




* - Visualization - GUESS -3 x|
File Edit Layout Script  Wiew  Help
Ridolfi

E Field | Walug ‘
§ color cornflower...
5 Fixed False '
4 |height 10.0
§ image
£ |label Fidclfi
— |labelcolar 255,0,0,255

labelsize 12

labelvisible  False

nanne ni3

priorates 38

sitebebwee, ., 30,0833
strokecolor  cadetblue

Graph Modifier:

2 B 2

e P Select “all nodes” in
oraltes .
visble  true the Object drop-down
peclth 127 menu and click ‘Show
width 10.0 s
x 57 £2930Z... Label’ button.
M 88654205, :i
- Select “nodes based
Object: Property: Cperatar: Yalue: |50 on _>,,’ then SeleCt
| Colour | | Shiow | | Hide | | Size: ‘ | Show Label ‘ ‘ Hide Label | | Change Label “Wealth” from the
| Mode Shape ‘ ‘ Center | | Change History ‘ Property dl’Op-dOWﬂ
menu, “>=" from the
Operator drop-down
Interpreter | Graph !‘~'1ot:|il’izar)lr menu’ and flna”y type
“50” into the Value box.
Then a color/size/
shape code.
Network Workbench (http:/nwb.slis.indiana.edu). 47
“ -¥isualization - GUESS =i

Fle Edit Layout Script  Wiew Help

Pazzi
_é Field | Walue
§ color 255,174,1...
c [fixed false
8 |height 19.442475...
E image
'E label Pazzi
— [labelcalor 255,0,0,255
labelsize 1z
labelvisible  False
name nid
priorakes o

sitebetwee... 15.0
strokecolor  cadetblue

skyle 2
totalties 7
visible true
wealth 45
width 19.442475...
% 43387603,
y 120.93368...
Interpreter:
)
== colorize{wealth, white, red} Uses Jython a
= resizelLinear{sitebetweenness,5,50) combination of Java
=== resizelinear(sitebetweenness,5,25)
>>> and Python.
Try
N colorize(wealth,
raph Modifier .
e/ white, red)
resizeLinear(sitebet
weenness, 5, 25)
Network Workbench (http:/nwb.slis.indiana.edu).




T
‘-t_.“.u‘*.\

.

Workflow Design Primer
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Modularity at data preprocessing/analysis/modeling level.

Modularity at visualization level:

» ‘Data Layers’ are used in GIS systems to support the visual
layering and coordination of different datasets, e.g., water pipes,
streets, electricity lines, etc.

» ‘Design Layers’ supported by graphic design softwate such as
Photoshop or Dreamweaver enable the separate design and
modular composition of design elements.

» ‘Visualization Layers’ define distinct parts with very specific
functionality that collectively define a visualization.




; Exemplary Analyses and Visualizations

Individual Level

A. Loading ISI files of major network science researchers, extracting, analyzing
and visualizing paper-citation networks and co-author networks.

B. Loading NSF datasets with currently active NSF funding for 3 researchers at
Indiana U

Institution Level

C. Indiana U, Cornell U, and Michigan U, extracting, and comparing Co-PI
networks.

Scientific Field Level

D. Extracting co-author networks, patent-citation networks, and detecting
bursts in SDB data.

; Exemplary Analyses and Visualizations

Individual Level

A. Loading ISI files of major network science researchers, extracting, analyzing
and visualizing paper-citation networks and co-author networks.

B.




Download all papers by

» Eugene Garfield

» Stanley Wasserman

» Alessandro Vespignani

» Albert-Laszlé Barabdsi

from

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

» Social Sciences Citation Index

(SSCI)--1956-present

» Arts & Humanities Citation
Index (A&HCI)--1975-present

o B e Fecsos O Sawch S Costinn., S tpessfiet...

T R e e S

Web of Science®

. crrn ] | stamcn | o amvaucro)
| Gwcoms || 2 wme) O SERAT| AR | 0 SRR

General Search

Select database(s) and Umespan: | meames « |

Enter terms or phrases separated by the operators AND, Of, NOT, or SAME, and then press SEARCH.
The search wil be added to the search history. [22 Yiew your search hstory/sombine sets]

spuac] (s
TOPIC: ) Enter ong or mor teems. Saarchas within articla Htles, keywoeds, snd abstracts,
Exampéo: oil spil® AND *Narth Sea® (How te search for phrases)
I Tibla ordy

|| AUTHOR: U Enter cne or more author names (see guthar nges 5.
Examiple; CBRIAN C* OR ODAIAN €

Author Finder; Need help finding papers by an author? Use Author Finder,

CROUP AUTHOR! {j Etar ona or mons group names (596 qraun authar indes =)
Exarmpie: CEAN

BOURGE TITLE: ) Entar ful journal tthes {soe full source tithes list ),

Example: Cancer* OR Jounal of Cancer Research and Circal Oncology

PURBLICATION YEAR: { Fntsr 3 pusileation yasr o rangs.

Fxarnple: 3001 or 18371895

ADDRERR: i Enter anbroviatnd terms fram an authors affiiaton (use shbreviations heln).
Examiple: ¥ale Univ SAME hosp

Mestrict search by languages and document types:

Englich Amicie.
fnkaans bstrach of Bublubad T

Citation Databases:  Latest [1wanh =] (updated Docember 09, 2007}
¥ i Scionce Citation Index Expandad (SCI-EXPANDED)--1955-prasant L e | -

¥y gocidl Sciencos Citation indow (SSC1)-=1988=presont @ Erom [i58s ] o [F0e7 2 (defauit is il years)
F i) Arts B Humarstes Sitation Tndas (ARHET)--1975-present

To remember these settings, first S0 n or requter.

ot s s e |

Vinw cur General Search tutonal

SRAND

Eugene Garfield 82

Stanley Wasserman

Alessandro Vespignani 42

Albert-1.4sz16 Barabasi 40
41

Comparison of Counts
No books and other non-WoS publications are covered.

Total # Cites Total # Papers H-

1,525 672 31

122 35 17

451 101 33

2218 126 47
16,920 159 52

Index

(Dec 2007)
(Dec 2008)




,  Network Extraction
[ = Sample paper network (left) and
four different network types derived from it (right)

From ISI files, about 30 different networks can be extracted.

Fapers A-E written by authors =, v, £ over 3 years Paper-Paper Citation Network A— C
Each paper happens to have 4 references. Papers are connected via direct citation links
Arrows represent information flow from B D ,/'

3 0, older papers to younger papers.

X y

y A —~— z C Author-Author (Co-Author) Network X

.l\ % and y co-author papers A and E together | - Z
. xsg 0 v and z co-author papers A and E y
= —— X
. ) \ y E Document Co-Citation (DCA) Network A C
- A and B are co-cited by C and D |~ E
X 7 X \_!: A and D ate co-cited by E B D
B D ——
—
. \ - Reference Co-Occurrence A C
== — iblio ic Couplin etwor
—— Bibliographic Coupling) Netwark
= _— . references C and Db are bibliographically coupled as they ‘ E

2000 - 2001 2002 both cite/ reference A and B. B D

Local citation counts (within this dataset) are given n black and global citation counts (ISI times cited) are given in above each paper.

° Extract Co-Author Network

Load*yournwbdirectory*/ sampledata/ scientometrics/ isi/ FourNetS ciResearchers.isi’
using 'File > Load and Clean IS1 File'.
To extract the co-author network, select the 367 Unigue IST Records’ table and run

"Scientometrics > Extract Co-Author Network’ using isi file format:

I Extract Co x|
Extracts a co-authorship network from one of several supparted File
tvpes.

File: Farrnak Iisi j .y

Cancel |

The result is an undirected network of co-authors in the Data Manager. It has 247

nodes and 891 edges.
To view the complete network, select the network and run ‘Visualization >

GUESS > GEM’. Run Seript > Run Script... . And select Script folder > GUESS >

co-anthor-m.py.




Alessandro Vespignani Albert-Laszl6 Barabasi

o N\ N ] 7 Node Size & Color
= |/ Number of Papers
127 3

Eug; Garfield




O Paper-Citation Network Layout

Load “*yournmwbdirectory*/ sampledata/ scientometrics/ isi) FourNetS ciResearchers.isi’ using

'"File > 1 .oad and Clean 1S1 File'.

To extract the paper-citation network, select the 367 Unigue 151 Records’ table and run
"Scientometrics > Extract Directed Network' using the parameters:

Il Extract Directed Network x|

Given a table, this algorithm creates a directed network by placing a
directed edge between the values in a given column ko the values of a
different colurnn,

Source Column ICited References j =
Target Colurnn ICite Me As j 9]
Text Delimiter | | 2/
Aggregate Function File | CiiDocuments and SettingsikatyiDeskiopinwbsampledat aiscientometrics\propertiestisiPaper Citation, properties .

oK | Cancel |

The result is a directed network of paper citations in the Data Manager. It has 5,335
nodes and 9,595 edges.

To view the complete network, select the network and run ‘Visualization > GUESS”.
Run “Seript > Run Script ..." and select yournwbdirectory*/ script/ GUESS [ paper-citation-nw.py’.




Individual Level
A.

Exemplary Analyses and Visualizations

B. Loading NSF datasets with currently active NSF funding for 3 researchers at

Indiana U

¥INSF - Award Search - Awardee Information - Mozilla Firefox

Fil

NSF Awards Search via http://www.nsf.gov/awardsearch

Edt View History Bookmerks Took Help

History Bookmarks  Tools  Help

I8 INSF - Award Search - Awardee Information - Mozilla Firefox

Fle  Edit Wiew

-:——-Ev C X @ Iﬁﬁ|http:n'www‘nsf.qow’awardsearchp’index‘js; P IV‘Google ‘3' I~ C X 4 Iﬁ@‘http:fﬂwww.nsf‘gov,iawardsearchfpisaarch 7o I

| Google

Most visited 4 Gatting Started |5\ | Latest Headlines | ‘| Hotel Konigshof - Bod

Most Visted 4 Gerting Started |5\ | Latest Headines | | Hatel Konigshof - Bod

Awardee Information

4

Award Search send Comments | Award Search Help

Program Information Search All Free-Text

Hint: The text field below 'Search Award For' searches the title, abstract, and award numb

Search Award For: |

Restrict to Title Only: [~

A awardee Information

Principal Investigator

First Name: geofirey

Last Name: [tose PI Lookup
Hint: Including CO-PI will result in slower searches.

Include CO-PI: 2

Organization: Organization Looku)

9100833

9014995

G321679

300464

GE04528

B719502

B700064

State: I
2IP Code:

Country: | ;I

Hint: Historical data is from prior to 1976. This data may not be as complete as recent dat

Historical Awards: [
Active Awards Only: [

Expired Awards Only: [

Search Reset

86510451

7819718

e 1o i s ey
Research in Computer Ela

Science and
CormputationalPhysics
Applications of Parallel
Supercomputing to
Astrophysical N-body _
Caloulstions

CISE Research
Instrurnentation for a
Prograrn in Physical
Corputation & Complex
Systemns

REU Site: To Continue an
REU Site in Comnputer snd
Information Science and
Engineering at Caltech
Proposal to Continue an
REU Site in Computer And
InformationScignce And =
Engineering

& Pilot Project in

2

m
=

o
T

0
]

PROGRAMS

ADWANCED COMP
RESEARCH PROGRAM

CISE RESEARCH
RESOURCES

CROSS-DIRECTORATE

PROGRAMS

CROSS-DIRECTORATE

PROGRAMS

CEOSS-OIBECTORLTE

06,/01/1991
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Save in CSV format as *name*.nsf
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E : NSF Awards Search Results
h TN

Name # Awards First A. Starts  Total Amount to Date
Geoffrey Fox 27 Aug 1978 12,196,260

Michael McRobbie 8 July 1997 19,611,178

Beth Plale 10 Aug 2005 7,224,522
Disclaimer:

Only NSF funding, no funding in which they were senior personnel, only as good as NSE’s internal
record keeping and unique person ID. If there are ‘collaborative’ awards then only their portion of the
project (award) will be included.

- : Using NWB to Extract Co-PI Networks
' 'i?._u_ g

A\

Load into NWB, open file to count records, compute total award amount.

Y

Run “Scientometrics > Extract Co-Occurrence Networf® using parameters:
zl

Extracts a network from a delimited table

Column Mame IAI\ Investigatars j \_5,/

Text Delimiter | I \_5,/

Aggregation Function File I C:\Documents and Settingstkaty|Deskioplnwb-scipolicy|sampledata\sdentometrics\properties\nsFCaP L properties Browse \J/

» Select “Extracted Network ..” and ran ‘Analysis > Network Analysis Toolkit
(NAT)’

Remove unconnected nodes via ‘Preprocessing > Delete Isolates’.
Visualization > GUESS’ , layout with GEM

» Run ‘co-PI-nw.py’ GUESS script to colot/size code.

Y VY




File Edit Lawout Script Wiew  Help

—10] %]

wﬂw Shepherd

%ﬁiﬁ Fox ,. A. Alan Middleton
&son

h Small l

® ojtek Furr

Alexander Ramirez

.EW Lumsdaine
Randall Bramigy
vid Wise
_—————'-/‘. Ryan Mitchell

—

—

Gianfranco Vidali

Simon Catterall

Geoffrey Fox N
E Field | alue a
g awards 26
5 colaor 0,255,0,255
B lexpirationdate July 31, 2000 a
§ Fixed False
Z height 50.0
—limage
indearee iz}
label Geoffrey Fox
labelcolor black ‘i‘ﬁ:
labelsize 12
labelvisible true
name no .
autdegree 24
startdate December 1, 1995
strokecolor cadetblus -0
style z m
totalawardmaney 10806925
totaldegree G4
wisible trug m
width 50.0
x 71.3254972250607
Yy 68.8787192001 7658
A A
-
== background = white
== resizelinear{coinvestigatedawards, 1, 3}
== for nin gnodes:
nlabelcolor = black
>33
Interpreter / Graph Modifier }’
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Geoffrey Fox

Michael McRobbie

Beth Plale
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comparing Co-PI networks.

Exemplary Analyses and Visualizations

Indiana U, Cornell U, Michigan U, and Stanford U extracting, and




NSF Awards Search via http://www.nsf.gov/awardsearch

/2 NSF - Award Search - Search Al Fields - Windows Internet Explorer

{2 NSF - Award Search - Search All Fields - Windows Internet Explarer

@Tr:.‘ b I http/fwww nsf.gov/awardsearchi

j | X ILiveSearcr @‘-_:V I httpe v nsf . govfawardsearch)

=l 42l ] fuive searcn

Fle Edt Yew Favortes Tools Help i Comvert - [ Select Flle Edt Wew Favortes Tools Help @ Comvert + [0 Select
v ggl-l NSF - Award Search - 5e... % Chtt; f | f-B - & Ealvl WSF - Award Search - 5o, X | [T - - -
Historical Awards: m
s Active Awards Only: [

National Science Foundartion

WHERE DISCOVERIES BEGIN

HOME | FUNDING | AWARDS | DISCOVERIES | NEWS | PUBLICATIONS | STATISTICS

Expired Awards Only: [

Search |

=1

Search Results
k

Results are sorted by award date, with the most recent awards at the top. Click on a column heading to re-sort the results

Bac

Award Search Send &1

r N ~ N [ [ n The up/down arrows at the right of each column title control whether the sort is ascending or descending.
[ wsrtce tormation [ prosrom toformation Seorch Al Free Text Search All Fiskds

To view the abstract, click on the award number or title. Click on the data in other celumns to perform 2 new szarch with tf

Refine Search

619 awards found, dis

Hint: The text field below 'Search Award For' searches the title, abstract, and award number fields. [First/Prev] 1. 2, 3, 4|

Award 1 *; ’ 101K
Seatch AwardFor | w | Save in CSV format as *nstitution*.nsf |
Humber
Restrict to Title Only: [ Shysiol
082080 SLXElEY bi
Helping
Awardee Informati e E E
S T Knowledge for Teaching (i~ CCLI-Phase 2 (Expansion).
0817369 8): Adapting Local Materials DUE S-STEM:SCHIRSCITECH  01/01/2009 Bsss Hyma
Principal Investigatar for Use in Diverse ENGEMATH
Institutions and Settings
First Name: Protest Psvchosis: Race, -
0822892 Science, and the Stigms of =3 SoIERCE TECHE 01/01/2009 Mz, Jonat
Last Name: Schizophrenia S
Collaborative Research
Hint: Including CO-PI will result in slower searches. Tissue Cutting Mechanics - MANUEA
0825795 Investigation of the Effective cumr  HERUEACTURING & 01/01/2009  Shih, Albert
CONST H EQP
Include CO-PI: and Minimally Invasive
Biops:
Organization: [university of Michigan Ann Arbor IMP| NTING THE
0855698 "SXME" WORKSHOP CMMI ~ CONTROL SYSTEMS 01/01/2005  Ulsow. A. Gz
State: RECOMMENDATIONS
Short-Term Joint
ZIP Code: Maintenznce and B MANFG p
og2s7gy Maintenance and Production cuup  MANFC ENTERPRISE 01/01/2009  Ni.Jun
Decision Support Tool of SYSTEMS
Country: | LI Manufacturing Systems
e arumann Support for the 6th U.S. COMBUSTION, FIRE, &

| -
[T @t [T @mene

Active NSF Awards on 11/07/2008:

» Indiana University 257

(there is also Indiana University at South Bend Indiana University Foundation, Indiana University Northwest, Indiana
University-Purdne University at Fort Wayne, Indiana University-Purdne University at Indianapolis, Indiana
University-Purdne University School of Medicine)

» Cornell University 501
(there is also Cornell University — State, Joan and Sanford 1. Weill Medical College of Cornell University)

» University of Michigan Ann Arbor 619

(there is also University of Michigan Central Office, University of Michigan Dearborn, University of Michigan Flint,
University of Michigan Medical School)

Active NSF Awards on 09/10/2009:

» Stanford University 429

Save files as csv but rename into .nsf.

Or simply use the files saved in *yournwbdirectory*/ sampledata/ scientometrics/ nsf/ .




Extracting Co-PI Networks
Load NSF data, selecting the loaded dataset in the Data Manager window, run
Scientometrics > Exctract Co-Occurrence Network’ using parameters:

Il Extract Network from Table x|

Extracts a network from a delimited table

Column Mame |l Investigators =

Text Delimiter [1 3

Aggregation Function File | C:\Documents and Settings|katy|Desktop\nwblsampledatalscientometrics\properties\nsfCoP1 properties &'Dwss \.7,1
OK I Cancel

Two derived files will appear in the Data Manager window: the co-PI network and a
merge table. In the network, nodes represent investigators and edges denote their co-
PI relationships. The merge table can be used to further clean PI names.

Running the ‘Analysis > Network Analysis Toolkit (NAT)’ reveals that the number of
nodes and edges but also of isolate nodes that can be removed running Preprocessing >
Delete Isolates’.

Select ‘Visnalization > GUESS’ to visualize. Run ‘co-PI-nw.py’ script.
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'85’ “ m_ R . U of Michigan: 497 nodes, 672 edges, 117 c
" Cornell U: 375 nodes, 573 edges, 78 ¢




Extract Giant Component

Select network after removing isolates and run ‘Analysis >
Unweighted and Undirected > Weak Component Clustering’ with parameter
x|

Creates new graphs containing the top connected components.

&

Cancel |

Murnber of top clusters | 10

Indiana’s largest component has 19 nodes, Cornell’s has 67 nodes,
Michigan’s has 55 nodes.

Visualize Cornell network in GUESS using same .py script and save
via File > Export Image’ as |pg.
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Top-10 Investigators by Total Award Money

for i in range(0, 10):

print str(nodesbytotalawardmoney(i].label) + ": "' +
str(nodesbytotalawardmoneyli].totalawardmoney)

Indiana University Cornell University

Curtis Lively: 7,436,828 Maury Tigner: 107,216,976
Frank Lester: 6,402,330 Sandip Tiwari: 72,094,578
Maynard Thompson: 6,402,330 Sol Gruner: 48,469,991
Michael Lynch: 6,361,796 Donald Bilderback: 47,360,053
Craig Stewart: 6,216,352 Ernest Fontes: 29,380,053
William Snow: 5,434,796 Hasan Padamsee: 18,292,000
Douglas V. Houweling: 5,068,122 Melissa Hines: 13,099,545
James Williams: 5,068,122 Daniel Huttenlocher: 7,614,326
Miriam Zolan: 5,000,627 Timothy Fahey: 7,223,112
Carla Caceres: 5,000,627 Jon Kleinberg: 7,165,507

Michigan University

Khalil Najafi: 32,541,158
Kensall Wise: 32,164,404
Jacquelynne Eccles: 25,890,711
Georg Raithel: 23,832,421

Roseanne Sension: 23,812,921
Theodore Norris:  23,35,0921
Paul Berman: 23,350,921
Roberto Metlin: 23,350,921
Robert Schoeni: 21,991,140
Wei-Jun Jean Yeung:21,991,140

Stanford University
429 active NSF awards on 09/10/2009

i
Takes NSF grant dat: gt fee
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Department of Physics

- Tét,‘:furafsk‘y
oMt Faople
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Largest component
39 nodes

Christopher Zarins

Sarah Heilshorn

Beth Pruitt

Subhasish Mitra

Steven Boxer

Giulia Galli

Fu-Kuo Chang

Dimitris Metaxas

Stanford U:

218 nodes, 285 edges, 49 components
157 isolate nodes were deleted

¥isualization - GUESS -3l x|

File Edit Layout Script  Yiew Help
David Goldhaber-Gordon

.§ Field | Walue a
£ lwards 5
5 calor 0,255,0,255
g expirationdate May 31, 2010 é Christopher Zarins
5 [fixed False:
& height 50.0

!mage Sarah Heilshorn

indegree &

label David Goldhaber-Go..., i

labeleolor black Beth Pruitt Lark Brongersma

labelsize 12 = d

labelvisible true Shanhui Fan

name nz0

originallabel David Goldhaber-Ga... Peter Peumans

outdegree ]

startdate June 1, 2009 H-S. Phillp Waong

strokecolor cadetblus D

ai

style 2

totalaveardmoney 9FezNz9

totaldeqres 6 r‘m g

visble true \ W Subhasish Mitra

. -ch: it

width 50,0 . i Steven Boxer

* 349, 544431 73369505 Zhenan Bao

W 106,91807610336735 * Giulia Galli

Fu-Kuo Chang
Dimitris Metaxas
av
Object; | "‘ Property: |awards " Operator; Value: El
Colour | ‘ Show | ‘ Hide: | ‘ Size ‘ | Shove Label | ‘ Hide Label | ‘ Change Label ‘
| Faormat Mode Labels ‘ | Farmat Edge Labels |
| modeshepe || center || change istory
Interpreter , Graph MndiFiar}'




Top-10 Investigators by Total Award Money

rke & donplion 15 Wik peda and ga the Gt of Ancariedge! TryDets B Log n | cieals account
tiche dscuntion 4l this page istory
Dan Boneh

for 1 1n range (0’ 10): ~ F From Wikpesia, T s secycioped

Dan Banah

\;Eq_k'gmum
print str(nodesbytotalawardmoneyli].label) + "laoe

stt(nodesbytotalawardmoneyli].totalawardmon:

abtsned his PhD. in Computer Science
L ty i 1906 (under the tupesvision of Ruchard J

Bonth it one of the principal contributors to the developmint
sqraghy. Soma of his notable

achiovements inchade

I 1| Feawiom it (o G oy e Bt
Stanford University : :; ;m; e . e
Dan Boneh: 11,837,800
Rajeev Motwani: 11,232,154 -
Hector Garcia-Molina: 10,577,906 Rajeev Motwani
David Goldhaber-Gordon: 9,792,029 Z;ﬂ::&mh;_wmim
Kathryn Moler: 7,870,029 ::":‘;;@ ek . .
John C. Mitchell 7.290,668 B Tech 1983 (Computer Science 11T tangur) | HECEOT Garcia-Molina ‘
Alfred Spormann: 6,803,000 Tl Eagierns
Gordon Brown: 6,158,000 J—
Jennifer Widom: 5,661,311
&) NSF - Buward Search - Awardee Information - Mozilla Firefox ===

File Edit Miew History Bookmarks Toals Help

@vc 4 (4

£ MostVisited E Getting Started 5 Latest Headlines

| httpis funacnsk. gt awardsearch/piSearch.do?SearchType=piSearchpage= L& QueryText=&PFirsthames&PlLasthames 77 - |[Gl+| nsf swards search Al

dvuze '[ 'H' P search - § WhatsHot - S What's Mew - % Festured - [@ ForVou - P Notifications -
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Search Results

Back
Results are sorted by award date, with the most recent awards at the top. Click on a column heading to re-sort the results,

The up/down arrows at the right of each column title control whether the sort is ascending or descending.

To view the abstract, click on the award number or title. Click on the data in other columns to perform a new search with that parameter,

Refine Search
344 awards found, displaying 1 to 50.
[First/Prev] 1, 2, 3, 4, 5, 6, 7 [Next/Last]

Award NSE Principal

Title . Program(s) Start Date * ) State = Oraganization

Number Organization Investigator
Developing Guidelines for
Using Digital Media
wiguglization Resources to NATIONAL SMETE ’

0938075 ZUpPOrt Student nauir DUE DIGITAL LIBRARY 01/01/2010  lona, Kemi IL Morthwestern University
in Gnline Laboratory
Investigations
Causal Supports for Eardy DEVELOP® | EARNING

0843252 el Loarnim BCS SCIENCES/CRI 09/01/2009 Booth, Amy IL horthwestern University
CAREER: Unlocking the

0845063 Synthetic Potential of CHE METHODOLOGY 09/01/2009  Thomson, Redan IL Morthwestern University
N-Allylhydrazones E

4 I ] 2

Done

Search for all active NSF awards by Northwestern University on 9/2/2009 via

http://www.nsf.gov/awardsearch




Nodes: 323, Edges: 313, Average
degree: 1.9, 149 weakly connected
components. (107 isolates)

Giant component has 63 nodes,
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3. Exemplary Analyses and Visualizations

D. Extracting co-author networks, patent-citation networks, and detecting

bursts in SDB data.
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Edit  Yiew Hstory Bookmarks Tools  Help

o o x|
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|.2] Most visited @ Getting Started 5| Latest Headlines

» |SCHOLARLY DATABASE ||

Cyberinfrastructure for Network Science Center, SLIS, Indiana University, Bloomington

. .. LALLM S a _aa

1U Users must login using the Central Ernail
Authentication Service (CAS), the standard

1U suthentication system, Plesse dick the

button belon to proceed to the IU login

page. Passuord

L SOOULOgIAT
L Login

Not Registered Yet?

Register as an IU User

Register as a Non IU User

In the News

whitfisld, John. 2008, Group Theory, Naturs, 455, 9 720-723.

Please Cite As

La Rowe, Gavin, Ambre, Sumeet, Burgoon, John, Ke, Weiman and Bimer, Katy. (2007) The Scholarly Database and Its
Utility for Seientometrics Research, In Proceedings of the 11th International Conference on Scientometrics and Informatrics,
Madrid, Spain, June 25-27, 2007, pp, 457-462,
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Edit Profile | About | Logout
If multiple tarms are entered in a field, they are
Search autamatically cornbined using ‘OR’, So, ‘breast
cancer’ matches any recard with *breast’ ar ‘cancer’ in
Creators: that field,
N You can put AND between termns to cornbine with
Title: "AMDY Thus ‘breast AND cancer’ would only match
records that contain both terms,
Abstract:
Double quotation can be used to ratch cormpound
All Text: sustainahility terms, e.g., "“breast cancer™ retriaves records with
the phrase "breast cancer”, and not recards where
First Year: | 1898 = *breast’ and ‘cancer” are both present, but not the
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Search : Edit Profile

Cownload ISDDD records starting at record |1 from the following databases:
WM uspto (1976 - 2007)

M nin (1961 - 2002) Opening sdb_download.zip il

p MSF (1985 - 2004
¢ ) ‘ou have chasen to open

(1] sdb_download.zip
whichis a: ZIP file
From: http:fsdb, siis.indiana. edu

W riedine (1298 - 2008)

‘What should Firefox do with this file?

O gpenwih _growee.. |

(* Save Filz

I Do this aukornatically For files like this from now an,

Ok | Cancel |

Network Workben 85

A Warkbeac for Hewerk St

Load medline_medline_master.csv to NWB.

File Edit View Favorites Tools  Help | a'
Oﬁatk - O - l_’@} pSaarch U__,. Folders ‘
L . . 9 . Address I C:\Documents and Settingstkaty\Deskkopisdb_download.zin| j Ga
Run ‘Preprocessing > Normalize Text’ with e~ [ e [Packea

Folder Tasks @mEd“FIE_I‘ﬂEd“FIE_&UthDr.ESV’ 37T KB 134 KB
IEmedIirna_met:llirls_master‘csv 4,01ZKE 1,416 KB

a space as New Separator.

(B Extract ll files

Bl medline_medine_meshheading.csv 1,005 KB 234 KB

x| B medline_medine_meshqualifier.csv 305 KB S5 KB

e —— » | Eanih_nih_master.csv 254 KB &4 KB

Ignsf_nsf_master.csv' 784 KB 249KB

Mew Separator I Jﬂ’ @ Desktop Igl_tsptn_l_lspm_agant‘Esv ZKB 1KB

I_ @ Iy Documents I@Qusptn_l.lspl:ﬂ_assignee‘Esv ZKB 1kE

oWnEr — i

|The separatar bo use Far the n.orn & My Ntwerk Places B uspto_uspto_description.csy 13KB SKB

|_ stakus \;{l Igusptn_l_lspm_m\nam:ﬂr.csv' 4KB 2KB

o I@Qusptn_l_lspm_rrvain‘Esv 3KB 2KB

I_ DmeDdE| “ﬂl Details ¥ @usptniuspmjtt.csv 1KB 1KB

f o

[ issn ! 1 | ﬂ
I volume .
[ issue \.?(’
™ published_manth \.?(’
[~ article_title 2
™ medline_pagination 3
¥ abstract 2
I affiliation 3
™ mi_journal_info_cn Jg
™ mi_journal_info_medine_ta 3
[ ml_journal_info_rimuniqueid \.?(’
Cancel |

Network Workbench (http://nwb.slis.indiana.edu). 86




Burst Analysis

Run ‘Analysis > Textual > Burst Detection’ with parameters:

and Space as a separator. x|
Perform Burst Detection on time-series textual data.

Gamma 1.0 3

General Ratio | 2.0 3

Sort result by burst weight FistRatin  |2.0 o)

Bursting States | 1 \3)

I Date Column [ published _year 1

\% Date Format | vyyy \3)

Word Length Weight Strength Start End Tt Column  Jabsiract = ij

. - Text Separatar | 2

care 1 Infinity Infinity 1988 1988 ﬂl
water 1 29.8883 29.8883 2002 2002
countri 10 27.03612 27.03612 1990 1999
protect 1 26.88557 26.88557 2002 2002
farm 1 23.32114 23.32114 2005 2005

villag 2 23.273 40.65081 2008
crop 2 22.33649 30.42535 2008
educ 2 22.14556 26.98588 1995 1996
blood 5 22.12166 22.12166 1996 2000
Network Workbench (http:/nwb.slis.indiana.edu). 87
Medline Co-authorship Network i
Largest Component 2; L \;

Node Size and Color by
Betweenness Centrality

® 58770
® 2001780

4,781




Patent Citation Network
Largest Component

Degres for o7110983: 545 '
Methods for matching, selecting, narrowcasting, and,‘or classifying...
Degree for 07092914 539

Methods for matching, selecting, narrowcasting, and,‘or classifying...

ee for o6g38021- 530 . - . N
mndsﬁwn?gmhin;vs;hcﬁng, narroweasting, and for dassifying._ e i Node Size by Indegree
Degree for 07143066: 544 e g
Systems and methods for matching, selecting, narrowcasting, and/or... * - & ® 545
Degree for 061121819: 312 ® 312
Systems and methods for matching, selecting, narrowcasting, and /or.. o
Degree for 07403922: 185 . B °
Method and for frand risk inan - . chted patemt citing Faent
Degree for 074336852: 107 W

Runtime program regression analpsis tool for a simulation engine

Top-10 burst termg from abgtracts of the AT search results.

Mediine NIH

Word Tength | Weight | Start | End Word Length | Weight Start | End
medical 17 | 2987924 | 1983 1959 Fhase B | 117.2205 1953 | 2000
knowledge 5| 2939375 1591 1955 commercial 9| 87.57158 1595
fmowledge & | 215.2407 | 1997 200z proposed 9| 8757158 1555

expent 13 | 171.0443 | 1985 1957 mass 3| 83.36952 1578 | 1980
eystems 15 | 170.3306 | 1985 1959 protein 1| 7215788 1588 | 1938
intelligence 21 | 1239794 | 1981 2001 networks 4| 71252 1993 | 1996
patient 21 | 1239297 | 1982 2002 patterns 3 | 66.44826 1977 | 1979
care 12 | 1065522 | 1930 2001 bring 8 | 66.292%4 1971 | 1978
registration 5 1048139 2005 reasoning 2| 6568178 1984 | 1985
Imowledge-based 16 | 98.83778 | 1987 200z pE—— 7| 6045935 1587 | 1990
NSF USPTO

Word Length Weight Start End Word Length Weight Start | End
theit 6| 47.05097 | 1999 human 3| 19.03937321 | 2004 | 2006
gray 2| 2813808 | 2000 2ol video 3 | 1532736425 | 1998 | 2000
learning 2| 2740728 | 1997 1998 disclosed 2 | 14.06694671 | 1999 | 2000
human 3| 234525 ] 2000 neural 3 | 13.30105006 | 2004 | 2006
control 2| 2407877 | 1802 1993 "comrect” 2| 124336047 | 1999 | 2000
Tnowledge 1| 2148756 | 1998 1998 it o | 12 35725838 | 2002 | 2003
students 1| 2Lo7674 | 1997 1997 o aperia] 1 1 12 03227035 | 2000 | 2000
problems 2| 2097133 | 1998 1999 feedback 1| 1207730195 | 2000 | 2000
more 2| 1956109 | 2000 2001 rule 1| 12.07730195 | 2000 | 2000
use 1] 1938503 | 2001 2001 slevator 4| 1183351857 | 1991 | 1994




Bonus: Sci? Tool

Sci2 Tool

i Scif Taol =5 OB (>
File Preprocessing Modeling  Analysis  Visualization m Help
El Consale Rermove ISI Duplicate Recards =5

Rernowe Rowves with Multitudinous Fields
Modes: 323 Detect Duplicate Modes s added,

Isolated nodes: 107 .
Mode attributes present: label Update Network by Merging Nodes s added. 2 . .
‘sampledatatscientometricsige

Edges: 313 Extract Directed Metwork scientametricsigeowarldfactbo
Mo self loops were discovered, Extract Paper Citation Metwark sarmpledata\scientometricshge
Mo parallel edges were discavered, Extract Author Paper Metarark tometricsinsf\Northwestern.nsf
Did not detect any edge attributes .
tarmetricsinsfiNorthue stern,nst
This network does not seermn to be a valued network, . .
Extract Co-Occurrence Metwaork tometricsinsfndiana.nsf
Mwverage degree: 1.938080495356041 Extract Ward Co-Occurrence Metwark tometricshnsfiNorthwe stern.nsf

This graph is notweakly connected.

There are 149 weakly connected components, {107 isolates) Etactegs ot

The largest connected component consists of 63 nodes, Extract Reference Co-Occurrence (Biblingraphic Coupling) Netnark
Did not calculate strong connectedness because this graph
not directed, Extract Docurnent Co-Citation Metwark
—raprraneTy T Ty E
B scheduler = 25, Weak Cornponent Cluster of 63 nodes
",', Weak Cornponent Cluster of 18 nodes
[[IRernove completed automatically | Remer E‘ Merge Table: based on &l Investigators
F‘ MEF cavfile: Chllsers\User\DesktophSci2-Tool-MICOhsampledatabscientometricsinsfyMorthe stern.nsf
I PostScript: MSF covfile: Chlsers\UserDesktopSci-Tool-MICOYsarmpledatats ciertormetricsinsfMNe
| Algorithm Name Date Time =™ .‘Elxtra[ted MNetwork on Column All Investigators.2
@ o Weak Cornponent Cluster of 63 nodes.2
GUESS 03/03/2009 011117 %5, Weak Companent Cluster of 18 nodes.2
@ ¥| Meak Cormponent Clust..  08/03/2009 01:10:56 %2, Weak Campanent Cluster of 11 nodes
« T E Merne Tahle: haced an Al Trvestinatnrs 7 i

4 T »




Blondel Community Detection
Circular Hierarchy

'
W% 5cit Tool ===
File Preprocessing Muodeling  Analysis  Visualization  Scientometrics  Help
E Consale = O || 88 Dats Manager =0

Input Parameters:

Longitude: Longitude

Size Circles By: patents

Color Circle Exteriors By: cited_times
Color Circle Interiors Byt Mone {ho inner colar)
Exterior Color Scaling: linear
Exterior Color Range: Green to Red
Interior Color Range: Wellow to Blue
Size Scaling: linear

Projection: Mercator

hap: Countries

Author Marme: Katy Borner

Interior Color Scaling: linear
Latitude: Latitude

[ 181 Data: CivUsers\User\DesktophSei2-Tool-NICO\sarnpledatahscientometrics\isitF ourbetSciResearchers.isi
B 361 Unique IS Records
E'. Extracted Co-Authorship Metwork
':'. With community attributes
I Circular Hierarchy Vizps
E‘ Author information
E‘ Prefuse CSY file: ChUsers\User\Desktoph3ciz-Tool-MICOYsampledatatscientometricshgeoiuspto_geo_data.csv
E Latitude & Longitude for "COUNTRY" in "country” is added,
I PostSeript: Latitude & Longitude for "COUNTRY" in "country” is added.

Reading shapefile: countries

Printing PostScript., 5| Geo Maps icircles) @

Done,

& scheduler

Remave From List | [T Rernowe complete

! Algorithm Narne 0
@ Geo Map (circle annotat..,
@ Geocoder

| I

Creates a map with circle annotations

Map [Cnuntries
Projection [Mercatnr
Author Mame Katy Borner
Latitude [Latitude
Longitude [Longltude
Size Circles By [patents
Size Scaling [Iinear

Color Circle Exteriors By ’cited_times

Exterior Colar Scaling ’Iinear

Exterior Color Range ’Green o Red




Geo Map (Circle Annotation Siyle) Extesior Color (linsar) Area (limear
Mereatar Projsstion - -

Sep 03,2009 | 12:25:24 AM
Katy Bomer

5. Geo haps (region coloring)

x5

Creates a map with colored-region annotations

Map [countries -
Projection | Mercator v]
Author Mame K. Barner
Region Name | Country -]
| cotorty {Pupulatiun v:

o | P PN Color Scaling [logarithmic -| (@]
] J Color Range [Green to Red v|

) P ; y i . Cancel
Geo Map (Colored-Repion Annotation Styis) Flle > Load -

AMereator Projection

T 02,2009 | 123530 400 “worldfactbook.csv” L

K Barner =t Ak LA 206K




(a) Overview

(b) Visual Index

— For each PDF fila:
Basic counts and thumbnail
science map

Overlay of all matched —— Maz 18 per page
journal references from PP, R
all PDE files on [
554 scientific disciplines (nodes) N -
in UCSD Map of Science o T P
Circle size denotes # references P P -ﬂ}}p
Listing of all references | R R R

grouped by 13 science areas

For each PDF file:

Overlay of all matched
journal references on

554 scientific fiolds (nodes)
in UCSD Map of Science

Circle size denotes # references
Colors and of

science areas that are cited

Alphabetic listing of citad —|
journals and # of times cited

Top-n most similar PDF files
identified based on journal
name co-occurrences

The similarity of each PDF
file to itselfis 1

Overlay of matched journal
references from all above
listed PDF files on UCSD Map
of Science and grouping by

| — 13 science areas

RefMapper Output

Please read the documentation at http://scislis.indiana.edu/refmapper. pdf for information on how to get started with
the tool, to learn how journal names are identified in PDF files of references and sclence map overlays are generated,
and for guidance on how to interpret the resulting science map overlays presented in this document.

Date and time of analysis:
Input directory:

June 5, 2009 10:16:47 AM EDT
C:vUsers' User’Desktop RefMapper Data’ Scisip- 2008\ Implementing_science_policy

6 PDF files found.
112 references identified in all files.
107 references with journal names.

The references with identified journal names are shown below:

Overlatd on the UCSD Map of Science

o

Eleciricel Fngineering
& Comgputer Sclence  Chpaicnl

o 10 pemrg o digy

Wap £ ontinoed on rght

Cagerpht &) 2008 The Reyeats sfte Uniesity of Calfsenia

O  9Biology
O  9Biotechnology
O 13 Brain Research




= !;h-f,\ ’5 R
= of Science Cyberinfy astry,.

PORTAL

Provided by the Cyvberinfrastructure for Network Science Center at Indiana University.

Introduction
E. 0. Wilson writes in Consflience: The Unity of Knowledge (1998): “Features that distinguish science from
pseudoscience are r bility, economy, mens , heuristics, and consilience.”

Flease see Borner's recent presentation at the A Deeper Look af the Visualization of Scientific Discovery NSE
Workshop for a general introduction of the needs and the resources provided here.

Needs Analysis

As part of the “TLS: Towards a Macroscope for Science Policy Decision Making” NSF SBE-0738111
award, interviews with science policy makers are conducted to identify what science of science’ research
results and tools might be most desirable and effective. So far, 30 formal, one-hour interviews have been
conducted with science policy makers at university campus level, program officer level, and division
director level for zovernmental, state, and private foundations. Data compilation will start in October
2008 and resulting report can be ordered by sending a request to Mark Price (maaprice@indiana.edu).

Conceptualization of Science

A ‘science of science’ requires a theoretically grounded and practically useful conceptualization of the
structure and evolution of science. A special journal issue entitled “Science of Scienc:
Conceptualizations and Models of Science” edited by Katy Bérner, Indiana University & Andrea
Scharnhorst, Royal Netherlands Academy of Arts and Sciences invites contributions on this topic. It will
be published in the Journal of Informetries 3(1) in January 2009.

Scholarly Database

The Scholarly Database (SDB) at Indiana University aims to serve researchers and practitioners
interested in the analysis, medeling, and visualization of large-scale schelarly datasets. The database
currently provides access te over 20 million pape: atents and grants. Resulting datasets can be
downloaded in bulk. Register for free access at https://sdb.slis.indiana.edu/.

Cyberinfrastructures
The Scientometrics filling of the Network Workbench (NWE) Tool provides a unique distributed, shared
resources environment for larze-scale network analysis, modeling, and visualization. Thomson

Scientific/IS1, Scopus and Google Scholar data, EndNote and Bibtex files, or NSF awards can be read and
diverse networks can be extracted and studied. Download User Manual with focus on Scientometrics.

http://sci.slis.indiana.edu

cyberinfrastructure for
ETWORK SCIENCE CENTER

School of Library and Information Science | Indiana University Bloomington

All papers, maps, cyberinfrastructures, talks, press are linked
from http://cns.slis.indiana.edu




