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» Macroscopes and the Changing Scientific Landscape 15 mins
» Introduction to network science with sample maps and insights 15 mins
» Introduction to the Network Workbench Tool 15 mins
» Demo and hands-on data analysis and visualization by patticipants 60 mins
» Introduction to science studies with sample maps and insights 15 mins
» Introduction to the Sci? Tool 15 mins
» Demo and hands-on data analysis and visualization by patticipants 60 mins
» Overview of validation approaches for science studies
» Plug-and-play tool design using OSGi/Clshell 30 mins
> Scholatly Marketplaces 15 mins

240 mins
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http://info.slis.indiana.edu/~katy/outgoing/10-NIH-Tutorial.pdf
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E QO j The Changing Scientific Landscape
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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 (Botner, Dall'Asta, Ke, & Vespignani, 2005).

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, practitioners, 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.




Just as the microscope empowered our naked eyes to see cells, microbes, and viruses
thereby advancing the progress of biology and medicine or the telescope opened our
minds to the immensity of the cosmos and has prepared mankind for the conquest of
space, macroscopes promise to help us cope with another infinite: the infinitely complex.
Macroscopes give us a ‘vision of the whole’ and help us ‘synthesize’. They let us detect
patterns, trends, outliers, and access details in the landscape of science. Instead of making
things larger or smaller, macroscopes let us observe what is at once too great, too slow, or
too complex for our eyes.

Desirable Features of Plug-and-Play Macroscopes

v

Division of Labor: 1deally, labor is divided in a way that the expertise and skills of computer
scientists are utilized for 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 or Web browsers) seems to work well.

Plugin Content and Interfaces: Should a plugin represent one algorithm or an entite 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: 1f 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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CIs Developed and Served by CNS

@b Scholarly Database: 23 million scholarly records
http://sdb.slis.indiana.edu

«4¢ Information Visualization Cyberinfrastructure
: http:/ /iv.slis.indiana.edu

s Network Workbench Tool + Community Wiki
http://nwb.slis.indiana.edu

5 % Sci? Tool and Science of Science CI Portal
http:/ /sci.slis.indiana.edu

Epidemics Cyberinfrastructure
*est http://epic.slis.indiana.edu/

Ovetrview

» Macroscopes and the Changing Scientific Landscape 15 mins

» Introduction to network science with sample maps and insights 15 mins

» Introduction to the Network Workbench Tool 15 mins
» Demo and hands-on data analysis and visualization by patticipants 60 mins
» Introduction to science studies with sample maps and insights 15 mins
» Introduction to the Sci? Tool 15 mins
» Demo and hands-on data analysis and visualization by patticipants 60 mins
» Overview of validation approaches for science studies

» Plug-and-play tool design using OSGi/Clshell 30 mins
» Scholatly Marketplaces 15 mins

240 mins




Computational Proteomics

What relationships exist between protein targets of all drugs and all

disease-gene products in the human protein—protein

Yildriim, Muhammed
A., Kwan-Il Goh,

@ © 2007 Nature Publishing Grou|
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and Marc Vidal. (2007) s
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Nature Biotechnology _E%;:h
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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.

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

Computational Economics ol
Does the type of product that a  fshing
country exports matter for
subsequent economic performance?
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Fig. 1. The product space. (A) Hierarchically clustered proximity (4) matrix
representing the 775 SITC-4 product classes exported in the 1998-2000
period. (B) Network representation of the product space. Links are color coded
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Computational Social Science

Studying large scale social

networks such as Wikipedia Howw d you eep ackof e buboing

Vizzards 2007 Entry

Second Sight: An Emergent
Mosaic of Wikipedian Activity,

The NewScientist, May 19, 2007

Second sight

imae; Bruce W, Herr and Todd M, Holloway

Power struggle

mass of information that is Wikipedia?
This chaotic-looking mosaic is one
atlempt to show which topics are

pages at the time of wiiting (nchu
entries on Sheffield Wednesday foothall
club, Mikhail Gorbachey and pigs).

The mosaic has been commended in
a competition for images that visualise
network dyriamics, coinciding with this
week’s International Workshop and
& Conference on Netwaork Science
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Computational Epidemics
Forecasting (and preventing the effects of) the next pandemic.

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

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

Modeling the Worldwide Spread
of Pandemic Influenza: Baseline
Case and Containment
Interventions, V. Colizza, A.
Barrat, M. Barthelemy, A.-J.
Valleron, A.Vespignani,
PloS-Medicine 4, e13, 95-110
(2007).

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

» Macroscopes and the Changing Scientific Landscape

» Introduction to network science with sample maps and insights
Introduction to the Network Workbench Tool

Y V

Introduction to the Sci? Tool

YV VYV V

YV V

Scholarly Marketplaces

Introduction to science studies with sample maps and insights

Plug-and-play tool design using OSGi/Clshell

15 mins

15 mins

15 mins

Demo and hands-on data analysis and visualization by participants 60 mins

15 mins

15 mins

Demo and hands-on data analysis and visualization by participants 60 mins

Overview of validation approaches for science studies

30 mins
15 mins
240 mins
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Network Workbench Tool

nwhb.slis.indiana.edu

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

In Aug. 2009, the tool provides more 160
plugins that support the preprocessing,
analysis, modeling, and visualization of
networks.

It has been downloaded more than 59,000
times since October 2006.

Summary

Metwork Workbench: A Large-5Scale Network Analysis, Modeling and Yisualization
Toalkit far Biomedical, Social Science and Physics Research This project will design,
evaluate, and operate a unique distributed, shared resources environment for large- =
scale network analysis, modeling, and wisualization, named Network YWorkbench —_—
(NWWB). The envisioned data-code-computing resources environment will grovide . g L] ‘}

more
Hiv to cite this project

Download 1.0.0 beta 5 Release
Mote: save the download as jar

News & Updates

= 61.08 Kaeldle, Steve. 2003, Mapping the Fiture of

Knowledge Research & Creative Activity, 31, 2:12-15
website accessed 5/1/08)

- 3.23.09 1.0.0 beta & Released [ Windows ¢<P & Vista) v | [FRRN A TeTN

= 1.23.08 Ann Mcranie's tutorial abstract for Sunbelt
2009

= 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. e

rouTube] [Full Videa (300MB)] Get Involved

Herr I1, Bruce W., Huang, Weixia (Bonnie), Penumarthy, Shashikant & Borner, 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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Network Workbench Tool
http://nwb.slis.indiana.edu
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Herr 11, Bruce W., Huang, Weixia (Bonnie), Penumarthy, Shashikant & Borner, Katy. (2007). Designing Highly Flexible and Usable
Cyberinfr
Wellbeing (Vol. 1093, pp. 161-179), Annals of the New York Academy of Sciences, Boston, MA.

structures for Convergence. In Bainbridge, William S. & Roco, Mihail C. (Eds.), Progress in Convergence - Technologies for Human
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Network Workbench Community Wiki
https://nwb.slis.indiana.edu/community

'WB Community lome Page browse - Mozilla Firefox 3l x|
Elle Edit Wiew History Bookmarks Tools  Help

6 - € 0w | httes:dinwb.sls.indiana.edufcommunic > - |Gl conae Y3

@ Most Visited . Getting Started . Latest Headlines

print|Searenc [ ][Ge]

About the Network Workbench Community Wiki

Eeonle

LB Tool The Metwork Warkhench Community Wiki is the part of Network Warkbench (MWB
Update Sites project. It provides descriptions for algorithms and datasets that have been integrated
Tutorials in the NWE Toaol. It is also a place for users of the NWB Tool, the Cyberinfrastructure

shell, or any other CIShell based program to get, upload, and request algarithms &

2o datasets to be used in the tool, This site is a sounding board to be used by the

Datasets 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

FAQ Check out the lists of available algorithms and datasets. Download the MwB Toal and

play with it.
Belated Work
You are invited to add or edit your own dataset and algorithm descriptions (sign up

Site Statistice here), or post wanted algorithms and datasets,

S| o cooom || If you are interested in joining the NWE community, please sign up the NWB mailing list,
post your question there, or contact Weixia (Bonnie) Huang huangb@indiana.edu for
mare information.

=

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

| Dane nwh,sis.indiana.edn )
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Investigators:

Software Team:

Goal:

Amount:
Duration:
Website:

Katy Bérner, Albert-Laszlo Barabasi, Santiago Schnell,
Alessandro Vespignani & Stanley Wasserman, Enc \X/ernert

Lead: Micah Linnemeier ..

Members: Patrick Phillips, Russell Duhon, Tim Kelley & Ann McCranie

Previous Developers: Weixia (Bonnie) Huang, Bruce Herr, Heng Zhang,
Duygu Balcan, Bryan Hook, Ben Markines, Santo Fortunato, Felix
Terkhorn Ramya Sabbmem Vivek S. Thakre & Cesar Hidalg

BN ¥
Fa
)

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

$1,120,926, NSF 11S-0513650 award
Sept. 2005 - Aug. 2009

http://nwb.slis.indiana.edu
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Project Details (cont.)

NWB Advisory Board:

James Hendler (Semantic Web) http://www.cs.umd.edu/~hendler

Jason Leigh (CI) 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.vale.edu
Stephen North (AT&T) http://public.research.att.com/viewPage.cfm?PagelD=81

Tom Snijders, University of Groningen http://stat.gcamma.rug.nl/snijders/

Noshir Contractor, Northwestern University http://www.spcomm.uiuc.edu/nosh
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NWB Tool: Supported Data Formats

Personal Bibliographies
»  Bibtex (.bib)
» Endnote Export Format (.enw)

Data Providers

» Web of Science by Thomson Scientific/Reuters (.isi)

»  Scopus by Elsevier (.scopus)

» Google Scholar (access via Publish or Perish save as CSV, Bibtex,
EndNote)

»  Awards Search by National Science Foundation (.nsf)

Scholarly Database (all text files are saved as .csv)

Medline publications by National Library of Medicine

NIH funding awards by the National Institutes of Health

>
(NIH)
>
>
(USPTO)
» Medline papers — NIH Funding

NSF funding awards by the National Science Foundation (NSF)
U.S. patents by the United States Patent and Trademark Office

Network Formats

> NWB (nwb)

> Pajek (.net)

»  GraphML (xml ot
.graphml)

>  XGMML (.xml)

Burst Analysis Format
» Burst (burst)

Other Formats
CSV (.csv)
Edgelist (.edge)
Pajek (.mat)
TreeML (.xml)

YVVVY
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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 IEIN
General
Random Graph
Watts-Strogatz Small World
Barabasi-Albert Scale-Free
Structured
CAN
Chord
Unstructured
Hypergrid
PRU
Other
TARL

Discrete Network Dynamics

Analysis

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 Coefficient Over k
Based on path
Diameter
Average Shortest Path
Shortest Path Distribution
Node Betweenness Centrality
Based on components
Cennected 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 Melghbor
Single Mode In-Out Degree Correlations?
Unnamed Category?
Fage Rank
Based on local graph structure #2
Dyad Reciprocigg_l
Arc Reciprocig;_l

tion |EIN
Tools
GUESS
GnuPlot?
Predefined Positions Layout
DrL {(VxOrd)
Pre-defined Positions (prefuse betall
Move
Circular
Tree Layouts
Radial Tree (prefuse alpha)
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 (demo)®
LaMet (k-Core Decomposition)

etrics
Extract Network From Table
Extract Co-Authorship Network
Extract Co-Occurrence Network From Tablel
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

20




NWB Tool: Output Formats

» NWB tool can be used for data conversion. Supported output formats comprise:
> CSV (.CSV) Medline Co-authorship Network B
Largest Component d ! ' F
» NWB (.nwb) Wl (s o 1 ‘
» Pajek (.net) U e
» Pajek (.mat) o, F AAM A4
et 7 AR 0 P
» GraphML (.xml or .graphml) ke e e&m«i’%ﬂ:m] e
. .Q@%H gun?,&nz\ o
» XGMML (xml) gl | et Trise
pal” - B " —ly @ng,,z
- 2 Csernansky, John G .
» GUESS e e
Supports export of images into gty
common image file formats. | NedeSieamdColorby .
Betweenness Centrality
. 6,578,770 I )
» Horizontal Bar Graphs ® =m0 St AR
» saves out raster and ps files. e '
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. : Overview

» Macroscopes and the Changing Scientific Landscape 15 mins
» Introduction to network science with sample maps and insights 15 mins
» Introduction to the Network Workbench Tool 15 mins
» Demo and hands-on data analysis and visualization by participants 60 mins
» Introduction to science studies with sample maps and insights 15 mins
» Introduction to the Sci? Tool 15 mins
» Demo and hands-on data analysis and visualization by patticipants 60 mins
» Overview of validation approaches for science studies
» Plug-and-play tool design using OSGi/Clshell 30 mins
» Scholatly Marketplaces 15 mins
240 mins
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A. Download, install, and run.

B.

NWB Tool Demo

23

Software on DVD

Marme

1=

Q

P (&)
MyWB-Linux32bit
MNYWB-Linuxhdbit
MNWB-hacG3G4G5
MWWE-Macntel
MWYE-Wind owws
MNWEB_Tutarial pdf

-Z(7

Sci2-Linux3 2hit
Sci2-Linuxd dhit
Scid-hacG3G4iG5
Sci2-MacIntel
Sci2-Windows
README tet
Sci2_Tutorial pdf

Size

4,046 KB

10,947 KB Adobe Acrobat Document

Type

File Folder
File Folder
File Folder
File Folder
File Folder

File Falder

File Folder

File Folder

File Falder

File Folder
1KB TextDocurment

Adobe Acrobat Document




Download, Install, and Run
(Demo DVD has all installers)

NWB Tool 1.0.0

Can be freely downloaded for all
major operating systems from

http:

nwhb.slis.indiana.edu

Select your operating system from
the pull down menu.

Save as *jar file.

Install and run.

Session log files are stored in
“Kyournwbdirectory*/ logs’ directory.

NWB Demo DVD has all installers.

L NWB-Linux32bit

J WWWB-Linuxtidbit
L NWB-MacG3G4GE
L WWEB-MacIntel

L NWE-WYind oes

< | Dowslond - Mazila Frelos

Bl ER e Hgoy Behesls ok e

a = G Ml [ ettt sk e tidommiond berd - [iG-
L Mozt isked M Getting Started . Latest Meadines.

Dewnlaad

MWE Tool 1.0.0 bera 2 (development releace)
2008

Hovemaer 20

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

save the download as jar

h
Windows (& viss) =] ITe S TeT ]

BLEIEGsE NOlEs

]

Dhomwriboads for NWE Tool Releases

NWB Tool Interface Components

M2 Net

File Preprocessing Modeling  Analysis

& console| e——

| Welcome ko the Mebwo
| wisualization of small, n

The Metwork Workber
115-0513650 award, Th

Flease cite as follows:

. & scheduler

ork Workbench Tool

Schnell, Dr. Alessandro Vespignani, Dr. Stanley Wasserman, and

Console displays data operations w
(save, load, view, etc.) and
algorithm input parameters,
selection, & acknowledgements as
well as error reporting.

Wisualization  Scientometrics

Help

=
=] (T

{ Data Manager
[

Scheduler lists what algorithms you've
used and displays algerithm

reprocessing, modeling, analysis, and ~

s supported in part by the WSF
F, Dr. Albert-Laszld Barabasi, Dr, Santiago
Dr. Eric A, Wernert,

| The MWE tool was developed by Weixia Huang, Russell Duhon, Micah Linnemeier, Timathy Kelley, Duygu
|Balcan, Marianao Beird, Bruce Herr, Santo Fortunato, Ben Markines, Felix Terkhorn, Heng Zhang, Megha

| Ramawat, César Hidalgo, Ramya Sabbineni, vivek Thakres, Soma Sanyal, Ann MoCranie, Alessandro

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

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

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

or manipulation.

progress.
Remaove From List & all completed
I algorithm Marme Date Time % Complete

Table
Matrix-
Plot

G GuEss

9 Tree
[

o Network-
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File, Preprocessing, Modeling, and Visualization Menus

Filr: Preprocessing Modeling Wisualization

Load. . Extract Top Modes Random Graph GUESS
Load and Clean 15T File Extract Modes Above or Below Yalue Wakke-Strndatz Small Wir i GrURat
Read Directery Hierarchy Remaove Node Attribukes Barabasi-albart Scele-Free
Dalaszly Delote High Degrec Nodes p— DL {¥xCrd)
Delete Random Modes Speciied (prefuse Jeta)
Save... _ Chare
Delete solates . X
Hypergrid Circular (JUNG)
Wi, ..
Extract Top Edges FRU
i i Hadil | b pref Iph
B Gl Extract Edges Above or Below Yalue o Ha -!i- vree,l:c:rapl ‘F.r:e Else a.p. _3) e
E————— PR - —— TARL :am:{ql re(e,lur:npn .;u:tn J;\nnotatl:un {prefuse bsta)
) ) ree Vap (prefuse beta
it & i Remove Self Loops Discrete Metwark Dynarmics (DR
Split Graph ko Mode and Edge Files it P il (DR Trae Wi fursfuse beia)
Tests P Evalving Netaork (Weight=d) Balloon Graph (prefuse alpha)

snowball Sampling {n nodes)
Node Sampling

Farce Direcked with Annaotation iprefuss beta)
Karnada-Kawai (JUNG)

Preferences

Exit Eelyo S Fructterman-Reincold (IUnE)
Symmetrize Fruckterman-Reincold with Annotation (prefuse beta)
Dichotomize Spring (JUMNS)
Multipartite Joining Small World {prefuse alpha)
Normalize Tew:

Faralel Coordinates (demz)

ET TS SN T o
SICE T ae Wy e

Latet

Clkcular Hieratrchy

Analysis Menu and Submenus

Analysis | Unweighted and Undirected  » | Unweighted and Directed »

Network Analysis Toolkit (NAT) Node|Degrea Noi L"iegm
Unweighted and Undirected Degree Distribution ot e
f Egres Tl {luly]
Weighted and Undirected \Watts-Strogatz Clustering Coefficient Dum:;ree -
Unweighted and Directed \Watts Strogatz Clustering Cosfficient over K
Weighted and Directed K-Mearest MNeighbor
Diameter Single Node In-Out Degree Correlations
Search Average Shortest Path
Discrete Network Dynamics shortest Path Distribution PageRank
Textual Node Betweenness Centrality HITS
Global Connected Components Dyad Reciprocty
Weighted and Undrected ¥ | HITS ol sy
lustering CosfFicient ) Adjacency Transitivity
Clustering Coeffici Weak Component Clustering
Nearest Neighbor Degree Blondel Community Detection Weak Component Clustering
Strength vs Degree } _ Strong Component Clustering
Degree & Strangth MST-Pathfinder Network Scaling
Average Weight vs End-point Degree Extrack K-Core Blondel T 0
K-Nearest Neighbor (Java) Annotate K-Coreness Extract K-Core
Strength Distribution Annotate K-Coreness
wWeight Distribution weighted and Directed » I_
Randomize ‘Weights HITS Search  » I
MST-Pathfinder Network Scaling i T
Fast Pathfinder Network Scaling Fast Pathfinder Network Scaling Chord
K Random-‘Walk Discrete Network Dynamics 3
Blondel Community Detection Blondel Community Detection Random Breadth First Extract and Annotate Attractors L‘




StateErecutableHunner 55847 0ALGORITHMdegree_distnbuton dal

R

NoShage | Cwim

Chage Fistory

192132, D520

50 100 150 200

bt G M

Gnuplot

portable command-line driven

interactive data and function plotting

utility http://www.gnuplot.info

GUESS
exploratory data analysis and visualization tool
for graphs and networks.

https://nwb.slis.indiana.edu/community/?n=Vi
sualizeData. 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 (f.awb)

»  TreeML (*.xml)

»  Edge list (*.edge)

»  CSV (*csv)

> ISI (s

»  Scopus (*.scopus)

»  NSF (*.nsf)

> Bibtex (*bib)

»  Endnote (*.enw)

and the following network file output formats:

»  GraphML (*.xml or *.graphml)
»  Pajek MAT (*.mat)

»  Pajek NET (*.net)

»  NWB (*.nwb)

»  XGMML (*.xml)

»  CSV (*csv)

These formats are documented at

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

® edu.berkeley.guir prefuse.graph.Graph
.ﬁiu.belkeey.gul.plefu:egaph.TJ

g ——

filestextgmml+xm

Qi

. file text/nsf

eduuciicsjunggraph.Graph o ..

filertext/bibtex
] prefuse.dataGraph

. file:text/referbib

.
L ——
L
.WM

/

L 4 file:application/pajeknet

| filetext/edge

.Kawt.mageﬁuﬁ’eadlmage

e filetext/ipg
® file:application/pajekmat

’n=DataFormats.HomePage.

L filetext/scopus
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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/1isi

» TFourNetSciResearchers.isi
/scientometrics/nsf

» Cornell.nsf

» Indiana.nsf

» Michigan.nsf
/scientomettics/scopus
/socialscience

» florentine.nwb

Property Files and Python Scripts

The “*yournwbdirectory*/” directory also contains

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

>~ VVVVVVVYVYVYVYYVY

sampledata/scripts/ GUESS // Used to do colot/size/shape code networks
co-author-nw.py
co-Pl-nw.py

paper-citation-nw.py

YV V V VY

reference—co—occurrence—nw.py




NWB Tool Overview

A. Download, install, and run.

B. Load, view, convert, save data.
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m Load, View and Save (Convert) Data

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

Syournwbdirectory*/ sampledata/ socialscience’.

Select a File

The loaded file will appear in the Data

Look in: I&} socialscience j \‘) _" = [
Manager window. florentine. b
(=] Friendster, graphml,xml
= friendster .zl
=] terrar.araphl, sl
Right click loaded file to save, view, rename, =] terror xamnl xml
or discard.
s 2.
(2]
Pick the Qutput Data T Details
(GrophiL Grciuse [V
NWE file:text/nwb -> file-extxml
Pajek .mat out_data:
Pajek .net file- extzem|
XGMML (Prefuse) in_data:
filetext/nwb File mame: Iflorentine.nwb j
conversion:
lossy Files of type: | j
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Ashieibieukbengiy Data Converter Graph

marToPajeknet

There is no central data

IATFileHandler

format.

IETFileHandler [oPajeknetl

A
/Edgehsl\m\mwrﬁ:lwy Bl erextedge
le-excedge

IVWWBValidation

Instead, data formats
used in different
communities and
phan g required by the different

algorithms are
LA

supported.
A

W lie-text/treem|+xm| — Prefuse TreerLvvriter prefuse.data. Tree
fuseTreeMLFileHandlerAlg

ilextextinwh

IWBFileHandler

 ProfuseGraphMLReader

du.uc ics.jung graph.Graph

fuseGraphMLFileHandlerAlg

reeMLValidationAlg

e XGMMLValidationAlg

A Data Formats O Data Converters
_—
A External File . File Validator Output
fuse XGMMLFileHandlerAlg
O File Format to In-Memory Java Object converter <
Validated File Format
Input
(¥alidation . File Format to File Format
In-Memory Java Object
efuseCsvFileHandler fuseCsvWrio . In-Memory Java Object to In-Memory Java Object 35

NWB Tool Overview

A. Download, install, and run.
B. Load, view, convert, save data.

C. Read and visualize a directory hierarchy.

D.
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Reading and Visualizing a Directory Hierarchy

Use File > Read Directory Hierarchy’ with parameters
4

Root directory | C\Documents and SektingsikatyiDeskiopinwb 2

Lewvels to recurse I 1 J/
¥ Recurse the entire tree J/

[ Read directories only {skips files)

-
e
Caticel |

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

o Visnalization > Tree Map (prefuse beta)’

o Visnalization > Balloon Graph (prefuse alpha)’

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

37

s Il
Different views of the
/nwb directory
hierarchy.

(vl 7,
@

Note the size of the
/plugin directory.
e
T

o
| 4| Radial Tree/Graph (prefuse alpha]‘ - [T il

—_—
edu.iu b gui brand_1.0.0 {META-INF
FIETA:INF
[bundles) META-INF
METAINF)
] METAINF
org olora allucene 23 2T 2 2 1)onsk=
rou Moy (el 1 org.eolipse.equinox app [ = s org
o Ec‘ o FreeHEP WectorGraphics 1.0.0
g.2clipse. ovg rg.prefuse lib_20060715.0.0 DSGHINF
(ora.eclipse.update . V20070523
e
GUESS orgcishell templates jythanunner
configuration 3
(plugins]
fizs) [joda_time_10.0]
Notlizad e S jeda time_1040 SETEINE
icares
NUWB Files \ lstax 100
atlised Fajek NET Files \ eduucticejung_1.7.a) METANF
NotUzed |2 GhiblL Files _ org.cishell.environment equinox.feature
Fajek AT FilespSonverter tedt files [fastura U1 Javaalgorithm feature
ol TreehL Files edu.iv.nb convererfeature_1.0.0
e
ZraphML Files, org.eishell feature_1.0.0
CSV Files sampledats 19 cishellieference gui feature
Configuration Files & du vt guibrand feature_1.0.0
Edge Files, arg.sishellieference feature_1.0.0]
Elalogy,
Eheeli
DND.
(o gl !




NWB Tool Overview

A. Download, install, and run.

B. Load, view, convert, save data.

C. Read and visualize a directory hierarchy.

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

E.
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Compute Basic NW Properties & View in GUESS

Select florentine.nwb in Data Manager.
> 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
rdges: 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

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

> Select network and run Visualization > GUESS’ to open GUESS with file loaded.
» Apply ‘Layout -> GEM".
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=loix]|

EConso\al = O | R J =B

« NWE file: C\Documents and SettingsikatyiC
el : (w)as selecteg‘ : P Distribution of degres For network at st
wothor(s): Evtan Adar . |
Implementer(s): Eykan Adar (GUESS), Russell Duhan {resizelinear, caolarize Fix) T Usf of edges of nstwork created through th

) Distribution of degree For network. at st

Integrator(s): Russell Duhon
Reference: Adar, Eykan, "GUESS: A Language and Interface For Graph Exploration,” CHI 2006 (http://graphexploration.cond.org,) P4 Distribution of degres For network at st
ity Pn=Visuali

Eg:«%nﬁnntraftiom https:/ /nwh.slis. Data.GUESS "', « NWE file: C\Dacuments and Settingsikatyil
Starting GLESS... Graph and Netwark Analysis Log

FCHO is off. 1 Sequence of site betweennesses for nac
M it leyout for o isualzation s renden. For a casrer walzsion, please 1 alayoud from the Layed mens. (We recommend GEM.) 5 Distribtion of site betwesniness For nety

I ;
Y2UESS log File For this session can be Found in /' Distribution of site hetweenness for nety

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

&0 MBS Fills willy sile Ltween nisss altribule

.......... " _ =
ZUESS was selected, ializat UESS) =10[x]
uthor(s): Evean Adar Fle Edit Layout Script  Wiew  Help
Implementer(s): Eykan Ad:
Integrator(s): Russell Dubw Medici-Acciaiuoli
Reference: Adar, Eytan, " | = -
Documentation: httpss/ /1| 5 Field | Walue
FCHO Is off, § __edgeid ]
Btarting GUESS... = business =

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
1=\ DOCUME=1ikaty\LOCA | — | abelcalor 0,0,0,255

labelsize 12

= scheduler labelvisible false
marriage T
Remove From List | [~ F nodsl 9
nodeZ nL

visible true
weight 1.0

! Alaurlthm I width 20

GUESS
GUESS
¥ Wode Betw
v etwork Ar
¥ Load...
v GruPlot

vl

¥| Degree Dis
ﬂ || Barabési-A coloor || show || Hide || see || Showlabel || Hdelabel || cChangelabel

7 Gnuplat
| Degres Dis | modeshape || center || changemistory |
1 GUESS
¥ Load...

Interpreter | Graph Modifier /

= T | 41

_(olx| Pan:

File  Edit Layout Script Wiew  Help “grab” the background
Medici S by holding left-click
= .
£ Feld [ value J and moving your
c J
< |colar cornflo... mouse
< [fixed false :
"E height 10.0 ‘
£ |image
E llsbel  Medici Zoom:
— |labelcolor 0,0,0,... .
lahelsize 17 Using scroll wheel,

labelvi... fake
name nd
original. .. Medici
priorates 53
stroke... cadetb...

press the “+” and “-”

buttons in the upper-

colar... left hand corner, or

o o
e emave right-click and move
tatalities 54 et the mouse left or right.
i Modify Field. ..
visible  brue *. odify Fie Center graph bV
wealth 103 Capy as Variable. .. . . -
v | Py P
width 10,0 selecting “View ->
x 0625, Il o Center’.
v 44,312, b ¢

% Select Q Jjto

. & - .
= select/move single
Object: ! |VI Property: | labelize = | Operator; « | Walue: nodes. HOld d()Wl’l
| Calour | | Shaw | | Hide | | Size | | Show Label | | Hide Label | | Change Label | ‘Shift’ to Select
‘ Format Mode Labels | | Faormat Edge Labels | multlple
| Mode Shape | | Center | ‘ Change Histary |
— - Right click to modify
| Resize Lingar | | Colorize | 7
Color, etc.
|N0des v| |Iabelsize v| From: | | Tt | | | Do Resize Linear

Interpreter . Graph MUdiFier}’
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Graph Modifier:

Yisualization - GUESS i =[] « - .
Fle Edit Layout Script View  Heln | Select “all nodes” in the Ob]CCt
Pucci drop-down menu and click ‘Show
ES = i
§[ rea [vae || D Label’ button.
= colar 255,25...
< [fixed False
g feiahe 5.0 é Castellani’) . .
5 [mece - Select ‘Resize Linear > Nodes >
E abel  Puct . Barbador] GNoT) -
— labelcolor 0,0,0,... -
skl 000 Lamo SRS perzzt sanat) totalities’ drop-down menu, then
labeh... trus i&: Albizzi) type “5” and “20” into the From”
niame niz
arignal... Pucc _ Siredz) Pazzt) and To” Value box separately.
priorates 0 Bischeri) Ridolfiz) 3 3 . . ) ,
arche... cadeib.. wniza) Macici) Then select ‘Do Resize Linear’.
shyle z
i?:iab\lléles ;rus Tomabuoni) Acciaiuali;) . )
wealth 3 m Select ‘Colorize>
it B0 Nodes>totalities’, then select
ARG 1Y Pucci) white and enter (204,0,51) in the
pop-up color boxes on in the
‘ “From” and ““To” buttons.
s
Object: | "J Property: ‘Iabelsw:e "| Operatar: Value: El
Select “Format Node Labels™,
| Colour J | Shaw | ‘ Hide: I | Size I | Show Label | ‘ Hide Label ‘ | Change Label ‘ L.
replace default text {originallabel}
|l Format Node Labels || | Format Edge Labels | ; X
with your own label in the pop-up
| Mode Shape | ‘ Cenker | ‘ Change History | . f B - f
box ‘Enter a formatting string for
node labels.
Inkerpreter . Graph Modifier }‘
43
¥isualization - GUESS 10l x|

File  Edit Layout Script  Wiew Help

Acciaiuoli:) |4

L4
Field | Yalue o
color 255,24,
fixed false
height 5.6635. . é Castllani)
image N
label Acciail, .., Barbadort) Ginori)
labelcolor 0,0,0,... Y )
lobekize 12 Lamh SRESER) peruzzi) 9 Salviati)
labelvi... true i&: Albizzi:)
1
ome Strozzic)
original... Accisiuol ; ) Pazzi)
priorates 53 Bischeri) Ridolfi:) . )
stroke... cadetb... Guadagni) Medici:)
style z )
totalities 2 Tormabuoni) Acciaiuoliz)
visible  true ’
wealth 10 ﬁ
width 5.6635...
% 112.01...
v 0315 rlﬂ Pucci) Interpreter:
Uses Jython a combination of Java
“ and Python.
-
== resizelLinear{totalities,5,20)
=== colorize{wealth,white,red} Try
e
colorize(wealth, white, red)
resizeLinear(sitebetweenness, 5, 25)
i Interpreter /f' Graph Mot:lifier)III
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Extract and Visualize 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:

Il Extract Co-Author Network |

Extracts a co-authorship network from one of several supported File
types,

File: Format Iisi j .y

Joint Co-Authorship Nerwork

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 > 0\
GUESS > GEM’. Run Seript > Run Script.. . L S
And select Script folder > GUESS > co-author-nw.py. — —
45

NWB Tool Overview

A. Download, install, and run.

B. Load, view, convert, save data.

C. Read and visualize a directory hierarchy.

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

E. Advanced community detection and scalable visualizations.
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Cluster Co-Author Network Hierarchically

To cluster a network into subnetworks hierarchically use the Blondel community detection

algorithms running “Analysis > Weighted and Undirected > Blondel Community Detection‘using
numberofcoanthoredworks.

Visualize result with ‘Visualization > Circular Hierarchy'.

¥ Network Workbench Tool =10 x|
File Preprocessing Modeling Analysis  Wisualization Scientometrics Help

B console = O || 188 Data Manager =0

0!

https:/ /nwb.slis.indiana.edu/c ity ? i izeData, ;I =2 E‘ 151 Data: C\Documents and Settings’
finput P rers: ; E 361 Unique 151 Records

L25u9| 3;ar,\|aom|i$:' = -'.'. Extracted Co-Autharship Metworlk
Edage Weight Column: numberofcoauthoredworks ‘ =, wiith community attributes

Level 2: blondel_cammunity _level_2

ﬂ' Circular Hierarchy Viz.ps
Level 11 blondel _community _lewvel _1

lode Strength Column: numberofwarks E Author information

e ol oo e =
IE)Z\;?LDE:UEIDEI;?;‘?JTBCSQ::IE?#SH‘_?I?ELD Provides Circular Hisrarchy Wisualization on the network.
Baved: Ci\Documents and Settingsikaty\DesktophCircular Hierarchy Yiz2.ps ;I Degree of Edge Bunding I 0T \}/
=2 Schedulﬁrl - Node Strength Calumn IND Strength ﬂ &

]
Remove From List | [ Remove completed automatically  Remove all completed | ® LevelOl Ihlnnde\ community_level 0 j 3
m Level 1 Ib|Unde\7:ummunity7|eve\71 j ]

| | Algorithm Mame | Date | Time

Level 2 IhInnde\_tnmmunlty_leve\_z j il
ﬂ Circular Hierarchy 10162009 06:51:49 PM
Circular Hierarchy 10§16/2009 DF:49:08 PM Level 3 |ND Level j il
ﬂ Elondel Cornmurity Detect, ., | 10/16/2009 06:43:00 P
4

4]

|
Node Color Column ¥

Edge Weight Column Inumbemfcoauthoredwurks j
= 4
Mode Colar Range IVel\nw to blue j \_?/

&
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NWB Tool: GSView to View PS Files

GSview is a graphical interface for Ghostscript under MS-Windows, OS/2 and
GNU/Linux. Ghostscript is an interpreter for the PostScript page description
language used by laser printers. For documents following the Adobe PostScript
Document Structuring Conventions, GSview allows selected pages to be viewed or
printed. GSview 4.9 requires Ghostscript 7.04 - 9.99.

s Circular Hierarchy Yiz2.ps - GSview =10l x|
Flle Edit Options View Orientation Media Help

On Sci2 Tool DVD run =l [ 7] Gle« ] «[ ] @e] ==

/PSView/gsview/gsview32.exe

File > Open

4 Ll

File: Circular Hierarchy Viz2.ps Page: """ 100
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Node Color
based on NUMBEROFWORKS ateribate

1

S~

&4 127
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Overview

» Macroscopes and the Changing Scientific Landscape 15 mins
» Introduction to network science with sample maps and insights 15 mins
» Introduction to the Network Workbench Tool 15 mins
» Demo and hands-on data analysis and visualization by patticipants 60 mins
» Introduction to science studies with sample maps and insights 15 mins
» Introduction to the Sci? Tool 15 mins
» Demo and hands-on data analysis and visualization by patticipants 60 mins
» Overview of validation approaches for science studies

» Plug-and-play tool design using OSGi/Clshell 30 mins
» Scholatly Marketplaces 15 mins

240 mins
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Type of Analysis vs. Scale of Level of Analysis

Micro/Individual
(1-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical Individual person and Larger labs, centers, | All of NSF, all of USA,
Analysis/Profiling | their expertise profiles | universities, research | all of science.

domains, or states
Temporal Analysis | Funding portfolio of Mapping topic bursts | 113 Years of physics
(When) one individual in 20-years of PNAS | Research

Geospatial Analysis
(Where)

Career trajectory of one
individual

Mapping a states
intellectual landscape

PNAS publications

Topical Analysis
(What)

Base knowledge from
which one grant draws.

Knowledge flows in
Chemistry research

VxOrd/Topic maps of
NIH funding

Network Analysis
(With Whom?)

NSF Co-PI network of
one individual

Co-author network

NSF’s core competency
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Type of Analysis vs. Scale of Level of Analysis

Micro/Individual
(1-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical
Analysis

Common analysis types are

* Temporal
* Geospatial

* Topical

¢ Network
or combinations thereof.
The data used determines the scope of the analysis.

We also list the main analysis goal.

Network Analysis
(With Whom?)

N - !
:;: ‘? = “a ;’I -
. i\
a ¥, o = . i, TR
et o= 45‘-‘:-_'=$,;v
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Bloomington

&o

Fort Wayne

Mapping Indiana’s Intellectual Space

Geospatial/Network Analysis
2001-2006, BioMed, IN Scope
Academic-Industry collaborations and knowledge diffusion

o @]
. Academic
New AC':"“"V O Industry
[ — Academic vs. Acaderic
(Byansville - —— Academic vs. Industry
O Industry ws. Industry
53
Mapping Topic Bursts Mepping Kovidge Do
RN CLONING receptors - . 5
gene expression regqulation o . .
Co_Word Space Of molecular weight .8 g =
. messengerdgenctics
the top 50 highly
frequent and bursty cultured o / inhibition
. polymeraze chain reaction "_“:-' transfection
words used in the , CEro—
o .ac:tivation ‘M@ 93 bl
zequence homology
tOp 10 /O most rechiction mapping A

highly cited PNAS
publications in
1982-2001.

Mane & Birner. (2004)
PNAS, 101 Suppl. 1):
5287-5290.

Temporal/Topical Analysis
1982-2001, US, PNAS (BioMed) Scope

Topic evolution and bursts

rucleic acid

growith-factar

g5
base sequence

Color Code
82-85

86 -89
e 90 - 93
. - 97
. 0:- 01

circle size ~ burst weight
cicle color ~ burst onset
ring color ~ year of max word count
years of 2nd and 3rd burst are given in color 54
o

aniihg acid sequence
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Spatio-Temporal Information Production and Consumption of Major U.S.

Research Institutions

Borner, Katy, Penumartly, Shashikant, Meiss, Mark and Ke, Weimao. (2006)
Mapping the Diffusion of Scholarly Knowledge Among Major U.S. Research
Institutions. Scientometrics. 68(3), pp. 4154264

. Harvard U
Research questions: - y B _
U Calif SF. 4 : . | L
1 = Hohns Hophins U

Ko

1,505 - 1,771
1772 -2.087
2088 -2529

. ) Temporal/Geospatial Analysis z0-30ss
RCURRSOIR 1952.2001, US, PNAS (BioMed) Scope

quality research? - -
3. Does the Interne Citation impact and knowledge diffusion
. | =

patterns, i.e., mo
produced at geographically distant research
instructions?

1. Does space still matter

in the Internet age?

2. Does one still have to
study and work 2

institutions in otg

Contributions:

» Answerto Qs 1+ 2is YES.

» Answer to Qs 3 is NO.

» Novel approach to analyzing the dual role of
institutions as information producers and

consumers and to study and visualize the diffusion : . U
of information among them. log of geographic distance 55

log of number of institutions citing
v
il

Research Collaborations by the Chinese Academy of Sciences
By Weixia (Bonnie) Huang, Russell ]. Dubon, Elisha F. Hardy, Katy Birner, Indiana University, USA

o E A BT R A g GRS AT B L A4E £ A LEE Rl A
3 g, [ X : et
= - - e .
_____ - ' _
L3 B A BE B BE A FHA SRR
-

-

LT A P A &R
. TN Geospatial Analysis

World, Chinese Academy of Science

Collaboration and knowledge diffusion via co-author networks
This map highlights t
Sciences with locatio A2 : ATOC JCODTA g
shows the research collaborations of all CAS institutes. Each smaller geographic map shows the
research collaborations by the CAS researchers in one province-level administrative division.
Collaborations between CAS researchers are not included in the data. On each map, locations
are colored on a logarithmic scale by the number of collaborations from red to yellow. The
darkest red is 3,395 collaborations by all of CAS with researchers in Beijing. Also, flow lines are
drawn from the location of focus to all locations collaborated with. The width of the flow line is
linearly proportional to the number of collaborations with the locations it goes to, with the
smallest flow lines representing one collaboration and the largest representing differing amounts
on each geographic map.

1A COUNTIIC NC 1Argc gcOGIapnIC map
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Individual Co-PI Network
Ke & Birner, (2006)

. A
Jerome Busemeyer

Craig Swewart

Algssandro Ve

Alber-Lasks Barabasi

or Oritramn }

\

",

award
Dannell Foundlik

TRabent Hucdeldi Tom Evans

?

NSFBCS215738

¥iman Boyack

|

MEF CHE-

HIH

Trichard Shifrn

Temporal/Network Analysis
2001-2006, US, Infol is Scope

|

FRiasearch Instnsmentation Grant

Susan Heer

| -
= Willlam Blaron
. ol Academy of SoiEnce -
Natianel Academy of Sciences gran__———_

ol Hickary
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Mapping the Evolution of Co-Authorship Networks
Ke, Viisvanath & Birner, (2004) Won 15t price at the IEEE Infol”is Contest.
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Mapping the Evolution of Co-Authorship Networks
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Studying the Emerging Global Brain: Analyzing and Visualizing the Impact of

Co-Authorship Teams
Borner, Dall’Asta, Ke & Vespignani (2005) Complexity, 10(4):58-67.

Research question:
* Is science driven by prolific single experts

or by high-impact co-authorship teams? i 2‘./ A W ol gl \./

< el

Contributions: O e

¢ New approach to allocate citational
credit.

INGORCHLES:  Temporal/Network Analysis

e Visualization of th 1986-2004, US, Infol is Scope
co-author networ Lmpact of co-author relations

¢ Centrality measure
impact.

* Global statistical analysis of paper
production and citations in correlation
with co-authorship team size over time.

* Local, author-centered entropy measure.
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113 Years of Physical Review
bitp:/ [ scimaps.oro/ dev/ map detail. phpZmap id=171

Bruce W. Herr II and Russell Dubon (Data Mining & Visualization), Elisha F. Hardy (Graphic Design), Shashikant

Penumarthy (Data Preparation) and Katy Birner (Concept)

| 3Years of Physical Review

e Topical/Network Analysis
S, 1893-2006, World, Physics Scope
. -

l .

1

. -

m

e

.-

Topical Composition and Knowledge Flow Patterns in Chemistry Research for

1974 and 2004
Revin W. Boyack, Katy Borner, & Richard Klavans (2007)

Chemistry - Biology Interface

1974 _ 3 . 2004 Chemistry, Polymer
¢ Wy Chemistry, Polymer K . o * *
Physical Chemistry N’ sty Folyme Physical Chemistr

/|

. ’___l:’ Chemistry, / Chemistry,

Analytical / 3 ) \ Analytica

¥

Biochemistry Biochemistry

N
( h \{u'n]é)np; ( ! Mic rf)!‘up:
N 1 ant Science

7 Plant Science

Number of papers by cluster Fraction of papers by cluster Knowledge flows cluster to cluster
40,000 Biology
20,000 Other Chemistry source recipient
10,000

J 5,000 Biochemistry cited ciring




RO1 & TTURC Project Information

. . . . 160
Mapping Transdisciplinary Tobacco Use Research o [ E— 77T TTURC S i 00k
Centers Publications 120 A /’{\-.-[-.-m-m
5 N e
. . . . X 100, ]
Compare RO1 investigator based funding with TTURC E /s
, o z jrefene sttt e
Center awards in terms of number of publications and 60 s P Ve
. 40 ," ” o
evolving co-author networks. Ul T s e ro b\
. V . w0 o 2 TTURC Centers\
/O‘U d\ BOHW%)}" fOI‘Z‘/]t‘O/]/Z//Zg. . ].:‘-;" _'_(;r 2002 2004 2006 2008
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(hﬂnﬂmnhi:!&mtﬁ A
, &
Temporal/Network Analysis =
1998-2009, US, Tvobacco Research Scope
Comparing co-aunthor networks with different funding -
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Reference Mapper

Dubhon & Bérner, forthcoming.

(a) Overview

(b) Visual Index

Date and input directory ——5=

Basic counts

Overlay of all matched —|——

journal references from

all PDF files on

554 scientific disciplines (nodes)
in UCSD Map of Science

Circle size denotes # references

Listing of all references
grouped by 13 science areas

For each PDF file:
Overlay of all matched

Journal references on +——

554 seientific fields (nodes)
in UCSD Map of Science

Circle size denotes # references

Colors and names of
selence areas that are cited

Alphabetie listing of cited
joumals and # of times cited

Topical/Network Analysis
2009, US, NSF Funding
Grouping interdiciplinary funding proposals for review

———— Foreach PDF fila:

Basic counts and thumbnail
solence map

Max 18 per page

——— Top-n most similar PDF flles

identified based on journal
name co-occurrences

Tha 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

— 17 sclence areas 64




Latest ‘Base Map’ of Science

RKevin W. Boyack, Katy Borner, & Richard Klavans (2007). Mapping the Structure and Evolution of
Chemistry Research. 11th International Conference on Scientometrics and Informetrics. pp. 112-123.

» Uses combined SCI/SSCI

Math
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. 1 ] - -
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¢ Bibliographic coupling of Compsc 4o e Phys-Chem
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= -. San .*'
Papers’ aggregated o Education ._.f? Vision  .aphysics _:- e "F Chemistry
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.. . . . Psychology i i [
» Initial ordination and clustering & e eoironment .
. i e - 1 . eoScience
of journals gave 671 clusters e e e
. © R T A
» Coupling counts were S o, siocham *ewe -
reaggregated at the journal Y s aerils 3 N
cluster level to calculate the 4 ) L Micrabiology
..':.? g Plant
° (x ositions for each w7 L Cancer .
( ’Y) p Disease & e “’- '-‘ Animal
Treatments -
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* by association, (x,y)
positions for each journal

b
.
-
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= Infectious Diseases

Science map applications: Identifying core competency
Kevin W. Boyack, Katy Birner, & Richard Klavans (2007).

Funding patterns of the US Department of Energy (DOE)

Math
Law
o Computer Tech
Policy Statistics
Economics
CompsSci
Education Vision
Psychology
Psychiatry eOSc\ence
Biology
Bio- BioChem
Matgfials
Microbiology
Plant
Cancer
Animal
Virology Infectious Diseases
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Science map applications: Identifying core competency
Kevin W. Boyack, Katy Birner, & Richard Klavans (2007).

Funding Patterns of the National Science Foundation (NSF)

+ +

Policy % Statistics

o
Economics @,

Education Vision Physics

Psychology
A rdu.
£
Psychiatry
MRI
Bio- BioChem
Materials
Microbiology
o B
o Plant
Cancer
Animal
Virology Infectious Diseases
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Science map applications: Identifying core competency
Kevin W. Boyack, Katy Birner, & Richard Klavans (2007).

Funding Patterns of the National Institutes of Health (NIH)

+ +

Math
Law

Computer Tech
Policy Statistics

<

Economics
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Phys-Chem

Education Vision . Physics ﬁChe\w1\slwy
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Science map applications: Identifying core competency
Kevin W. Boyack, Katy Birner, & Richard Klavans (2007).

Funding Patterns of the National Institutes of Health (NIH)

+ , +
Math
Law

Computer Tech
Policy Statistics

<

Economics

Topic/Network Analysis
2002, World, Science/ Social Science & DOE/NSF/NIH
Funding Scope

Map main structure of science and funding profiles

Microbiology

Plant

= ,
" Animal

Virology 3 4gp Infectious Diseases
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Interactive Science Map of NIH Funding

Herr I1, Bruce W, Talley, Edpund M, Burns, Gully APC, Newman, David & La Rowe, Gavin. (2009).

[NIH - Visual Browser v« T A o —

=

I_[—':'I_

Google

http:

Status anc

Topic/Network Analysis
2007, US, NIH Funding Scope
Map main structure of NIH funding and institutes’ funding profiles

scimaps.org/maps/nih /2007
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Interactive World and Science Map of S&T Jobs

Angela Zoss, Michael Connover, Katy Birner (2010).

Visua

lization of Job Postings

Genaranhic Visualization

Vlsuallzatlon of Job Postings
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Copyright @ 2008 The Regents of the University of California - Terms of Use.
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Map of Science

Scientific domains are highl

Bietween the papers and Journals to
cluster journals into small agraups of
highly related journals

Those clusters are represented by 554
individual nodes in the network, The links
between the clusters show that some
clusters are related to other clusters but
are nat as tightly connected as the
journals that make up each cluster. Then
the clusters are labeled bath by the
content area shared by the journals in the
cluster and by the averarching scientific
domain far that cluster (represented by
one of 13 colars),

Maps of science like this one can be used
ta understand many different data sets
and haw they can be represented by
topic. Here we are loaking at the topics
that annear in inh nnatinns from larme inh
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Computational Scientometrics:

Studying Science by Scientific Means

W Visual Interfaces
fl to Digital Libraries

Borner, Katy, Chen, Chaomei, and Boyack, Kevin. (2003).
Visualizing Knowledge Domains. In Blaise Cronin
(Ed.), ARIST, Medford, NJ: Information Today,
Inc./American Society for Information Science and
Technology, Volume 37, Chapter 5, pp. 179-255.

http://ivlslis.indiana.edu/km/pub/2003-borner-arist.pdf

Shiffrin, Richard M. and Bérner, Katy (Eds.) (2004).
Mapping Knowledge Domains. Proceedings of the

S

Mapping Knowledge Domains

. . .
|
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- '_ - - 8
= T

2006 GALLERY

National Acadeny of Sciences of the United States of America,
101(Suppl_1).

BRILLIANT DISPLAY

http://www.pnas.org/content/vol101/suppl 1
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Bérner, Katy, Sanyal, Soma and Vespignani, Alessandro
(2007). Network Science. In Blaise Cronin (Ed.), ARIST,
Information Today, Inc./ American Society for

Information Science and Technology, Medford, NJ,

Volume 41, Chapter 12, pp. 537-607.
ivl.slis.indiana.edu/km/pub/2007-borner-arist.pdf % TILA

CIENC

http:

Bérner, Katy (2010) Atlas of Science. MIT Press.

http://scimaps.org/atlas
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. %‘ There are many more questions than answers: First results from a
_ j questionnaire study on insights needed by science policy makers
“d"ﬂw Priority scale of 1-5, with 1=urgent to 5=nice to know

Priority Questions

Temporal Analysis

1 funding trends in individual institutes, all NIH, all funding / Topical — to examine NIH scientific topic area broadly and in detail

1 Topical/temporal — how are the current structures of scientific/translational/clinical research changing, what are the emerging areas, and
how are the submitted applications different from awarded grants in these areas.

2 What new biomedical fields of research are emerging, and 1) is NIH currently funding such research, 2) are there enough trained
scientists to address these new research fields, and 3) where is the emerging fields research being conducted (are there geographic
clusters)?

2 Temporal patterns of distribution / Temporal — examine scientific trends

3 What are the prevailing trends in topics receiving funding across NIH? By specific institute?

3 Meso vs global (topical/temporal) — how does NIH funding relate to funding from other agencies/countries

Geospatial Analysis

1 Diffusion of knowledge globally

5 Have there been any changes in degtee of international collaboration in the biomedical sciences?

Topic Analysis

1 What NIH Funds / How do we identify emerging concept / Are there emerging areas of opportunity to which NIH should direct more
support?

1 How are NIH research findings being used by partners, health providers and the public?
2 How do we identify gaps in knowledge?

2 How can we charactetize (or categorize) the research that NIH supports? AND How do these areas of investment compare to public
health needs?

Network Analysis

2 How can we quickly understand the current network of nodule and collaboration? What information will we need to do so?
4 Have our efforts to encourage interdisciplinaty research been effective? And which strategies have been the most effective?
? Identify instances of knowledge transfer within and across tesearch networks

5

Network approaches to measuring or detecting innovation? E.g. publication or concept that disturbs the stability of a network.
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L

. %‘ The Science of Science (Sci2) Tool
» Explicitly designed for SoS research and practice, well documented, easy to use.

» Empowers many to run common studies while making it easy for exports to
perform novel research.

\4

Advanced algorithms, effective visualizations, and many (standard) workflows.

Y

Supports micro-level documentation and replication of studies.

A\

Is open source—anybody can review and extend the code, or use it for
commercial purposes.

SUMMARY

e Existing metrics have known flaws
e Areliable, open, joined-up data
infrastructure is needed
e Data should be collected on the full
O P | N | O N range of scientists’ work
e Social scientists and economists

should be involved

nature Vol 464|25 March 2010

Let's make science metrics more scientific

To capture the essence of good science, stakeholders must combine forces to create an open, sound and
consistent system for measuring all the activities that make up academic productivity, says Julia Lane.
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» Macroscopes and the Changing Scientific Landscape 15 mins
» Introduction to network science with sample maps and insights 15 mins
» Introduction to the Network Workbench Tool 15 mins
» Demo and hands-on data analysis and visualization by patticipants 60 mins
» Introduction to science studies with sample maps and insights 15 mins
» Introduction to the Sci? Tool 15 mins
» Demo and hands-on data analysis and visualization by patticipants 60 mins
» Overview of validation approaches for science studies
» Plug-and-play tool design using OSGi/Clshell 30 mins
> Scholatly Marketplaces 15 mins

240 mins
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NWB Tool vs. Science of Science (Sci2) Tool

Similarities:
» Both use OSGi/CIShell and are easy to extend/customize.
» Same general intetface, look and feel.

> Sci? uses many NWB plugins.

Differences:
» Different target communities, branding, tutorials.

» Both come with different OSGi/CIShell plugin sets, sample datasets, and menu
structures.

Sci? has database support which makes it more scalable.
Sci? has improved GUESS functionality.
Sci? has more standard workflows and visualizations.

Sci? (alpha 0.3) is less mature than NWB (v 1.0).

Y V V V
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~. Sci2-Linux32bit
L Sci2-Linuxd dbit

02 . .
Sci“ Tool for Science of Science L S0 M GIGAGE
tarch & practice . A
| Sci2-Maclntel
Research and Practice (See Demo DVD) b Sciz-Maclnte
L Sci2-Windoes
W% 5ci2 Tool (= o=
File Data Preparation | Preprocessing | Analysis  Modeling  Wisualization  Help
& cansole General Ly = O || 88! Data Manager| =l
........ Temporal k - [F77] 151 Data: CUsersiUser\DesktophSBP-Tutori
Load and Clean ISLFile Geospatial 3 361 Unigue 151 Recards
Auythor(sh Micah Linne 'S _ 2
Implementeris): Micah Topical 4 = Extracte_d Co-Autharship Metwark
Integrator(s): Micah Lin Metwarks 3 Extract Top Modes ﬂ Author infarmation

Documentation:
https:/{nwh.slis.indiana.edufcom munityfIn=Loa

Extract Nodes Above or Below Value

Delete Isolates

Loaded 361 recards,
Rernowved 0 duplicate records, Eir Viapp il
Author names have been normalized. Extract Edges Abowve or Below Value

R Self L

361 records with unique ISTIDs are awvailable via Da SRR D
Trim by Degree

Wrote log to MST-Pathfinder MNetwork Scaling

EJ Scheduler Fast Pathfinder Metwork Scalin
9

[T Remawe completed auto Snowball Sampling {n nodes)
Mode Sampling

Edge Sampling

| Algorithm Name Date Symmetrize
[ Extract Co-uthor Metw...  03/26/2
] Load and Clean ISIFile 03/26/2 Multipartite Joining

[l i y

Dichotomize

‘—‘” < i 3
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Process of Computational Scientometrics

DATA ‘UNIT oF ‘I‘u‘EASURES LAYOUT (often one code does both sirmilarity and ordination steps) DISPLAY
EXTRACTION ANALYSIS
SIMILARITY [ORDINATION
SEARCHES COMMWON COUNTS/IFREQUENCIES  SCALAR funit by unit ratrix) DIMENSIOMALITY REDUCTION INTERACTICN
151 CHOICES Mtributes & 9. terrms) Direct citation Eigervector! Eigervalue solutions Browse
INSPEC Joumnal Author citations Co-otation Fador Analysis (FA) and Fan
Engy Inclex Dacurment Co-citations Corrhined linkage Principal Cormponents Analysis (PCAY  Zoom
Nedling Author By year Co-word ! coterm MLti-dirmensional scaling (WDS) Fitter
Researchindex Term Co-dassification L4, Topics Query
Paterts THRESHOLDS Pathfinder networks (PFNet) Detail on derrand
et By courts YECTOR (unit by attribute matriz) Self-organizing maps (SO0
Wector space model fuordsterms) indudes S0M ET-rmaps, ec. AMALYEIS
EROADEMING Latent Servantic Analyas (wordsterms)
By citation ind. Singular YWalue Decorng (S0 CLUSTER AMALYSIS
By terrms

BCALAR
Triangulation
Forca-directed placermert (FDF)

GCORRELATION (if desired)
Pearson's R on any of above

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

Information Science and Technology, chapter 5, pp. 179-255.
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Needs-Driven Workflow Design
using a modular data acquisition/analysis/modeling/visualization
pipeline as well as modular visualization layers.
Neeos ol VALDATON & L o N\
ANALYSS A:‘ INTERPRETATION
— ’ s N —_—
-
rokeholders .
W klfl Desi |/ [EEE
(selecting Datasets, Algorithms and Parameters) / L] @
G S SEN
4
¥ 0.2 4q &
'oe., A s
= %
Auin 7 ; 2e
vy 22 @
* . ™\
Dama Acousmon Dama Avavas, MoDeLnG ¢ Lavour Dara COMMMNCATION
& PREPROCESSING ViSUALIZATION LAYERS
Birner, Katy (2010) Atlas of Science. MIT Press. 80




Sci? Tool: Algorithms

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

Preprocessing
Extract Top N% Records
Extract Top N Records
Normalize Text

Slice Table by Line

Extract Top Nodes
Extract Nodes Above or Below Value
Delete Isolates

Extract top Edges

Extract Edges Above or Below Value
Remove Self Loops

Trim by Degtee

MST-Pathfinder Network Scaling
Fast Pathfinder Network Scaling

Snowball Sampling (in nodes)
Node Sampling
Edge Sampling

Symmetrize
Dichotomize
Multipattite Joining

Geocoder

Extract ZIP Code

Modeling

Random Graph
Wiatts-Strogatz

Small World
Barabiési-Albert Scale-Free
TARL

Analysis
Network Analysis Toolkit (NAT)
Unweighted & Undirected
Node Degree
Degree Distribution

K-Nearest Neighbor (Java)
Wiatts-Strogatz Clustering Coefficient
Wiatts Strogatz Clustering Coefficient over K

Diameter

Average Shortest Path
Shortest Path Distribution
Node Betweenness Centrality

Weak Component Clustering
Global Connected Components

Extract K-Core
Annotate K-Coreness

HITS

Weighted & Undirected
Clustering Coefficient
Nearest Neighbor Degree
Strength vs Degree
Degree & Strength
Average Weight vs End-point Degree
Strength Distribution
Weight Distribution
Randomize Weights

Blondel Community Detection

HITS

Unweighted & Directed
Node Indegree
Node Outdegree
Indegree Distribution
Outdegree Distribution

K-Nearest Neighbor
Single Node in-Out Degtee Correlations

Dyad Reciprocity
Arc Reciprocity
Adjacency Transitivity

Weak Component Clustering
Strong Component Clustering
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farch & practice

Sci? Tool: Algorithms cont.

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

Extract K-Core

Annotate K-Coreness

HITS

PageRank
Weighted & Directed

HITS

Weighted PageRank

Textual

Burst Detection

Visualization
GnuPlot
GUESS

Image Viewer

Radial Tree/Graph (prefuse alpha)

Radial Tree/Graph with Annotation
(prefuse beta)

Tree View (prefuse beta)

Tree Map (prefuse beta)

Fotce Directed with Annotation
(prefuse beta)

Fruchterman-Reingold with Annotation
(prefuse beta)

DrL (VxOrd)
Specified (prefuse beta)

Horizontal Line Graph

Circular Hierarchy

Geo Map (Circle Annotation Style)

Geo Map (Colored-Region Annotation Style)
*Science Map (Circle Annotation)

* Requires permission from UCSD
All four+ save into Postscript files.

Scientometrics

Remove ISI Duplicate Records

Remove Rows with Multitudinous Fields
Detect Duplicate Nodes

Update Network by Merging Nodes

Extract Directed Network
Extract Paper Citation Network
Extract Author Paper Network

Extract Co-Occurrence Network

Extract Word Co-Occurrence Network

Extract Co-Author Network

Extract Reference Co-Occurtrence
(Bibliographic Coupling) Network

Extract Document Co-Citation Network

General Network extraction
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Network Extraction

farch & practice

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 E
Arrows represent information flow from B=—D /"r
35 7 0.1 older papers to younger papers.

Yy _
Z C — citabon Author-Author (Co-Author) Network

y A —
% and y co-author papers A and E together

v
:%x 3; 0.0 v and z co-author papers A and E

X
y
— X
‘ \ vy E Document Co-Citation (DCA) Network A C
2,4 7 1.2 > A and B ate co-cited by C and D I~ E
X o B
A

|

X B/ D \:E— A and D ate co-cited by E D
'~ e
_ \\ — Reference Co-Occurrence
o . . C
____——% ~—— (Bibliographic Coupling) Network
_— " = references C and D 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 green above each paper.
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Sci? Tool
Plugins that render into Postscript files:
——
ﬂk?u o J - N J‘
7
s @E.ﬂ,..
o i
| Sci Maps -
19 Chemical, Mechanical, & Civil Engineering
Horizontal Time Graphs

Bdrner, Katy, Huang, Weixcia (Bonnie), Linnemeier, Micah, Duhon, Russell Jackson, Phillips, Patrick, Ma,
Nianli, Zoss, Angela, Guo, Hanning & Price, Mark. (2009). Rete-Netzwerk-Red: Analyzing and
Visnalizing Scholarly Networks Using the Scholarly Database and the Network Workbench Tool.
Proceedings of ISS1 2009: 121h International Conference on Scientometrics and Informetrics, Rio de Janeiro,
Brazil, July 14-17 . 170l. 2, pp. 619-630.
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fﬂ‘?ﬁi‘\ :

g : O Overview

V.
G
» Macroscopes and the Changing Scientific Landscape 15 mins
» Introduction to network science with sample maps and insights 15 mins
» Introduction to the Network Workbench Tool 15 mins
» Demo and hands-on data analysis and visualization by patticipants 60 mins
» Introduction to science studies with sample maps and insights 15 mins
> Introduction to the Sci? Tool 15 mins
> Demo and hands-on data analysis and visualization by participants 60 mins
» Overview of validation approaches for science studies
» Plug-and-play tool design using OSGi/Clshell 30 mins
» Scholatly Marketplaces 15 mins

240 mins
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g A : :

E QO Type of Analysis vs. Scale of Level of Analysis

€
l"‘*“i‘ﬂis&“\-‘q

Micro/Individual Meso/Local Macro/Global
(1-100 records) (101-10,000 records) | (10,000 < records)

Statistical Individual person and Larger labs, centers, | All of NSF, all of USA,

Analysis/Profiling | their expertise profiles | universities, research | all of science.
domains, or states

Temporal Analysis | Funding portfolio of Mapping topic bursts | 113 Years of physics

(When) one individual in 20-years of PNAS | Research

Geospatial Analysis
(Where)

Career trajectory of one
individual

Mapping a states
intellectual landscape

PNAS publications

Topical Analysis
(What)

Base knowledge from
which one grant draws.

Knowledge flows in
Chemistry research

VxOrd/Topic maps of
NIH funding

Network Analysis
(With Whom?)

NSF Co-PI network of
one individual

Co-author network

NSF’s core competency
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Sci? Tool Demo and Hands-on Data Analysis and Visualization

o Mapping Collaboration, Publication and Funding Profiles of One Researcher
(EndNote and NSF Data) (section 5.1.1)

o Studying Four Major NetSci Researchers (ISI Data) using Database (section 5.1.5)

o Mapping CTSA Centers (NIH RePORTER Data) (section 5.2.3)
o Biomedical Funding Profile of NSF (NSF Data) (section 5.2.4)
o Mapping the Field of RNAi Research (SDB Data) (section 5.2.7)

o Geo USPTO (SDB Data) (section 5.3.1)
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Mapping Collaboration, Publication and Funding
Profiles of One Researcher (section 5.1.1)

Time frame: 1992-2010

Region(s): Indiana University, University of Technology in Leipzig, University of
Freiburg, University of Bielefeld

Topical Area(s): Network Science, Library and Information Science, Informatics and
Computing, Statistics, Cvberinfrastructure, Information Visualization,
Cognitive Science, Biocomplexity

Analysis Type(s): Co-Authorship Network

Many researchers/publishers use EndNote to organize bibliographies.

To analyze an individual researcher’s collaboration and publication profile, load an
EndNote file into the Sci2 Tool, e.g;, load the Katy Borner’s EndNote file at
“Ryoursci2directory*/ sampledata/ scientometrics/ endnote/ KatyBorner.enw’ and run ‘Data
Preparation > Text Files > Extract Co-Author Network’ using the parameter:

x|

Extracts a co-authorship network From one of several supported file

types,
o
Cancel

File Format |Sylalglele=3
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Mapping Collaboration, Publication and Funding
Profiles of One Researcher (section 5.1.1)

Next, run Analysis > Networks > Unmweighted & Undirected > Node Degree’ to append
degree information to each node. To visualize the network, run ‘Visualization >
Networks > GUESS’ and select ‘GEM’ in the ‘Layout’ menu once the graph is fully
loaded. Optimize layout design using the following workflow:

1. Resize Linear > Nodes > totaldegree > From: 5 To: 30 > Do Resize Linear (Note: total degree is the number

of papers)

2. Resize Linear > Edges > weight From: 1 To: 10 > Do Resize Linear (Note: weight is the number of co-

authored papers)

oW

Type in Interpreter:
>for n in g.nodes:
n.strokecolor =

Colorize > Nodes > totaldegree From : [l To: MM > Do Colorize

Colorize > Edges > weight From: D To: > Do Colorize
Object: nodes based on -> > Property: totaldegree > Operator: >=> Value: 10 > Show Label

n.color
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Mapping Collaboration, Publication and Funding
Sl Profiles of One Researcher (section 5.1.1)
Co-Author Network
.. . 4 Node Size & Color  Edge Size & Color
This is a so called ego-centric Tortal Degree Number of Times
. Harr Il Bruce W. : . )
network, i.e., almost complete data T ',Hqum.alamne) 176 Co-Authored
. . Linn, it Micah
is available and shown for exactly P - ‘1‘4
one ego. The publication 3 1
records for all other . 176 1 14 1
Moore, Chiis
authors in the network L T gt
. . . J . nissi, Ebad
are most likely incomplete. @ j o s
P / Izguierdo, Ebroul
w9 Roberts, Jonathan C.
@ .' .
[ * . - B340 6ordon
— //. ® oo s
e H 9 /9 Dastbaz, Muhammad
. | T, Feees Fa— . *
.T et -
® b ® L e ¢ .H i‘xlveeber‘ual(
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[ 2
@ 1en i Trompson @, yanwaigen e ®
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Mapping Collaboration, Publication and Funding
Profiles of One Researcher (section 5.1.1)

Funding Data Analysis
Free online services such as NSF’s Award Search (See Section 4.2.2.1 NSF Award
Search) support the retrieval of ego-centric funding profiles. Here, a search was

exemplarily conducted for “Katy Borner” in the “Principal Investigator” field while
keeping the “Include CO-PI” box checked.

The resulting data is available at

“Fyoursci2directory*/ sampledata/ scientometrics/ nsf/ KatyBorner.nsf.” Load the data using ‘File
> Joad , select the loaded dataset in the Data Manager window, and run ‘Data
Preparation > Text Files > Extract Co-Occurrence Network’ using these parameters:

Il Extract Network from Table x|

Extracts & network from a delimited table

Column Mame IAII Investigators j

Text Delimiter | |

e e

Aggreqgation Function File | CifDocuments and Settings/guohDesktop/scipolicy _windows/scipolicy/sampledatafscientometrics/properties/nsfCoPL properties Browse | .

Cancel
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Mapping Collaboration, Publication and Funding
Profiles of One Researcher (section 5.1.1)

Select the “Extracted Network on Column All Investigators” network and run “Analysis
>Networks > Network Analysis Toolkit (NAT)’ to reveal that there are 13 nodes and 28
edges in the network without isolates. Select ‘I isualization > Networks > GUESS’ to
visualize the resulting Co-PI network. Select ‘GEM’ from the layout menu.

Load the default Co-PI visualization theme via ‘File > Run Script ..." and load
Syoursci2directory*/ scripts| GUESS [ co-Pl-nw.py’. Alternatively, use the “Graph Modifier”
to customize the visualization. The resulting network in Figure 5.2 was modified
using the following workflow:

Resize Linear > Nodes > totalawardmoney > From: 5 To: 35 > Do Resize Linear
Resize Linear > Edges > coinvestigatedawards From: 1 To: 2 > Do Resize Linear

Colorize > Nodes > totalawardmoney From : DTD: > Do Colorize

Colorize > Edges > coinvestigatedawards From: D To: li > Do Colorize
Object: all nodes > Show Label

Type in Interpreter:
»>for n in g.nodes:
n.strokecolor = n.color

A A i ol
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Mapping Collaboration, Publication and Funding
Profiles of One Researcher (section 5.1.1)

Co-PI Network
This is a so called

. thew Palakal
ego-centric network, L R

i.e., almost complete

Snahasis Wusopadhyay Node Size & Color
Total Award Money
data is available and

Staghan Lkzo

shown for exactly 3527728
one ego. The funding
records for all other s 604es0
. 11890
people in the network —
; ? 3527728 11890
are most likely : L
Kawin Boyack
incomplete.
Edge Size & Color
- Co- Ill\‘d;?-'l‘l\';’".l[l.‘d Awards
2
1
|
2 1
7 Santiage Sennail
¥ aet Laszlo Baabas
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Mapping Collaboration, Publication and Funding
Profiles of One Researcher (section 5.1.1)

Award Durations and Totals

For a summary of the grants themselves, with a visual representation of their award
amount, select the NSF csv file in the Data Manager and run ‘Vsualization > Temporal
> Horizontal Bar Graph’, entering the following parameters:

Il Horizontal Bar Graph |

Takes tabular data and generates PostScript for a harizontal bar graph.
Label |Title =l il
StartDate  |Start Date =l il
B
i|

Drake Format IMonth-Day-\"ear Date Format {U.5., e.g. 10/15/2010) j \.?jl

Cancel |

The generated postscript file can be viewed using Adobe Distiller or GhostViewer
(see Section 2.4 Saving Visualizations for Publication).

EndDate  |Expiration Date =l
~

Size By Awarded Amount ko Date
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Mapping Collaboration, Publication and Funding
Profiles of One Researcher (section 5.1.1)

Award Durations and Totals

Area size equals numerical
value, e.g,, award amount.

Text, e.g., title

Start date End date SRS e e
TLS: Towards a Macroscope for Science Polic _

?33rd National M l———— -]

2003 2004 2003 2006 2007 2008 2009 2010

Studying Four Major NetSci Researchers (ISI Data)
using Database (section 5.1.5)

Time frame: 1955-2007

Region(s): Miscellaneous

Topical Area(s): Network Science

Analysis Type(s): Paper Citation Network, Co-Author Network, Bibliographic

Coupling Network, Document Co-Citation Network, Word Co-
Occurrence Network

Thomson Reuter’s Web of Knowledge (WoS) is a leading citation database cataloging
over 10,000 journals and over 120,000 conferences. Access it via the “Web of
Science” tab at http://wwwisiknowledge.com (note: access to this database requires
a paid subscription). Along with Scopus, WoS provides some of the most
comprehensive datasets for scientometric analysis.

To find all publications by an author, search for the last name and the first initial
tfollowed by an asterisk in the author field.
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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

S 151 W of Eromledge [v2L11] - Setscipe

< Be Bk Yow G0 fodneds ok Wrde teb

0000 =

w ) B g ome B hetscape O Sewh | Cumomer... % frapranfiemt.
o e

WA=

S| ‘5‘99

LT FRamPl s e Browser Hetery Wi 6wl -

=loix

) W Ta | 5 15 e of Encobn [42.8)
151 Web of Knowledge™
Web of Science®

o] [P R [ ) (0 )

Web of Science ~[ff 6o |

rwrccem

General Search
Select dotabase(s) and timespan: | e amme .

 Lateit [Toamt =] (updated Desember 09, 2007)
Cyowr [3007 5]
@ from [T399 = to[5e07 = (dofault is al years)

To remember these settings, frst gon in of register

Citation Databases

P Seiare Citation Index Gxpanded (SC1-IXPANDED)-~ 1055-prasent
e Bndas (S5CH)e=1956-prasant

tation Ince (ABHCT)==1075-prasunt

Enter terms or phrases soparated by the cperators
The search will b added 1o the seacch history. [23

AND,
inw

SAME, and then press SEARCH.
arch higteny feombies tats]
anice] [ciie
TOPIC: g Enter one or more terms. Searches within article titkes, keywords, and abstracts
Eample: ol spil® AND “iorth Sea® (How to smarch for pheazes)
I~ Tithe only

| AUTMOR: ) Eriter o or more author names (see gthor mndes <.
Ex O'BRIAN C* OR OBRIAM C*

suther Feder: Heed haip findng papers by an author? Use Author Finder
GROUP AUTHOR: || Gnter ana or more greup names (5ee roun suther indes )
Example: CERN
BOURCE TITLE:  Enter full joumal tities (sou fifl source tiies st =0
Example: Cancer* OR Jounal of Cancer Ressarch and Chrecal Oncology

[

PUBLICATION YEAR: § Enter & pubScation year of range
Ex : 2001 or 4997-1995

ADDREBS: ) Enter abbroviated terms from an author's affilation {use abbreviatens halp)
Exarple: Vale Urew SAME hesip

Rustrict search by languages and documant types:

e
et o Bobbahad Sasn

i o e e P |

orw gur Goreral Search tut

=i
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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-Index

1,525 672 31

122 35 17

451 101 33
2218

16,920

126
159

47
52

(Dec 2007)
(Dec 2008)
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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-Author Network |
Extracts a co-authorship network from one of several supported File
tvpes.

File Format isi =l

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

co-author-my.p).
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Joint Co-Author Network of all Four NetsSci Researchers

Nade Size & Color Edge Size & Color

Suoridn. AT I"\_ / _"r
acm SN Number of Papers Number of Times

e Co-Authored
- o 127
Eugene Garfield ;3
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Alessandro Vespignani Albert-1.4sz1l6 Barabasi
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Network Visualization:
Node Layout
Network Science researchers

Load and Clean ISI File was selected.
Loaded 361 records.

Removed 0 duplicate records. ; \
Author names have been normalized. “... L
361 records with unique ISI IDs are available via Data Manager.

Extract Co-Author Network was selected.
Input Parameters:

File Format: isi ..
.......... L8
Network Analysis Toolkit (NAT) was selected. L ] L4 ..". .
Nodes: 247 L] % LI : -'._ . e &
Edges: 891 . % Ny ™ .. - ...
GUESS was selected. ." ] : . ° LN / r
v 7 * . - »
« /1 N\ ® = e
e *
«*, el
” L g [ SRR

102




Network Visualization:
Color/Size Coding by Data Attribute Values
Network Science researchers

%5 Wisualization - GUESS

File Edit Layout Script  Wiew Help

i Yespignani, A N

=] Figld | Yalug o

§ color 125,12,17,255

< [fixed false

‘g hewght 10.0 o .

= [mage

' [label Wespignani, & e

— [labelcalor 0,0,0,255 .
labelsize 1z T = N -
labelvisible false e g .: ® Node Size & Color
nanme nisl Lo | ® Number ::1‘3“;]:1;“
numberofworks 101 .:'d
originallabel espignani, & Lo ._'.-’—" 127
strokecolor black g %
style 2 [ ] z 15
timescited 3511 ]
visible true * 51
o — & —
£ 586,75
v 107.25 . 1 127

Edge Size & Color
Number of Times
Co-Authored
33
9
1

1 33

5

Network Visualization:
Giant Component
Network Science researchers

Weak Component Clustering was selected.
Implementer(s): Russell Duhon
Integrator(s): Russell Duhon

Input Parameters:
Number of top clusters: 10
3 clusters found, generating graphs for the top 3 clusters.
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Network Visualization:
Color/Size Coding by Degree

Network Science researchers

Node Degree was selected.
Documentation:
https://nwb.slis.indiana.edu/community/?n=AnalyzeData.NodeDegree
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Network Visualization:
Color/Size Coding by Betweeness Centrality
Network Science researchers

— Vazquez, A
> Pastor-satoftas, R
.

Node Betweenness Centrality was selected.
Author(s): L. C. Freeman -
Implementer(s): Santo Fortunato

Integrator(s): Santo Fortunato, Weixia Huang

Reference: Freeman, L. C. (1977). A set of measuring centrality based on betweenness.

Sociometry. 40:35-41.

Input Parameters:
Number of bins: 10

umber of bins: 10
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Network Visualization:
Reduced Network After Pathfinder Network Scaling
Network Science researchers

L0 eMakeev, MA >

. Wl:,u:. T . - ﬁm, HE

. ®Jong, H *
. e
el s ! skahig B
f y.
s - . » . Ld
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.y .
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& L
@ARer, R @Pietronero, L
o . sBarthalemy, M
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.
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MST-Pathfinder Network Scaling was selected.
Input Parameters: e
Weight Attribute measures: SIMILARITY
Edge Weight Attribute: weight
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Paper-Citation Network Layout

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

'File > 1.0ad and Clean 151 File'.

To extract the paper-citation network, select the 367 Unigue 15T 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 column.

Source Column IClted References j 3
Target Column ICite Me As j 2
Text Delimiter I | 2
Aggregate Function File | C\Daocuments and SettingsikatyDesktopinwbsampledatalscientometrics\propertiestisiPaperCitation, 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 Seript ... and select yournwbdirectory*/ script/ GUESS [ paper-citation-nw.py’.
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Studying Four Major NetSci Researchers (ISI Data)
using Database (section 5.1.5)

Replicate Studies Using Database Support

Load *yoursci2directory*/ sampledata/ scientometrics/ isi/ FourNetS ciResearchers.isi’, using
‘File > Load instead of ‘File > Load and Clean 151 File'.

Run File > Load Into Database > 1.0ad IST File Into Database’. View the database
schema by right-clicking on the loaded database in the Data Manager and clicking

@y 7i e 2

Q2 5ciz Tool -10O] x|
Flle DataFreparation Preprocessing Analysis Modeling Wisualization Help

=] Cunsulel = O ||} pata Manager} =0

Primary investigatars are Katy Borner, Indiana University
tnd Kevin W, Boyack, SciTech Strategies Inc, The Sciz
ool was developed by Micah W, Linnemeier, Russel J,
Duhan, Patrick A. Phillps, Chintan Tank, and Joseph
Biberstine, It uses the Cyberinfrastructure Shell
http://cishellorg) developed at the
Ivberinfrastructure For Metwork Science Center
http://cns.slis.indiana.edu) at Indians University,
lany algorithm plugins were derived from the Metwork
orkbench Tool http:/ /nwb.slis.indiana.edu.

=l

=0

EJ schecer |

Remave From List | [~ Remove completed automatically |

m|

1| Algorithm Kame Date
| prrrerrr

v Load ISI File Into Database 03§27{2010
V| Load... 03/27/2010
2
4

NisiFouretSciResearchers.isi
Save
Wi With, .,
Rename

Discard

Untitled - Notepad

File Edit Faormat Wiew Help

=lo

IADDRESS  PK INTEGER, ADDRESS_CITY WVARCHAR, ADDRESS_COUMTF

IAUTHORS  AUTHORS_DOCUMENT_FK INTEGER, AUTHORS_PERSON_FK 1
AUTHORS_DOCUMENT_Fl —--==> DOCUMENT. Pk
AUTHORS_PERSOM_FK -----> PERZON.PK

[CITED_PATENTS ( CITED_PATENTS_DOCUMEMT_FK IMTEGER, CITED_F
CITED_PATENTS_DOCUMENT _FK —=> DOCUMENT. PK
CITED_PATENTS_PATENT_FK ——---» PATENT.PK

ICITED_REFERENCES ( CITED_REFERENCES_DOCUMENT_FK INTEGER, €
CITED_REFERENCES_DOCUMENT_FK — =2 DOCUMENT. PK
CITED_REFERENCES_REFERENCE_FHK ——> REFERENCE.FK

DOCUMENT ( PK INTESER, ABSTRACT_TEXT VARCHAR, ARTICLE_MUME
FIRST_AUTHOR_FK —---— > PERSON. PE
DOCUMENT _SOURCE_FK —-———- > SOURCE. PK

DOCUMENT _KEYWORDS ¢ DOCUMENT_KEYWORDS_DOCUMENT_FK INTEGER,
DOCUMENT _KEYWORDS_DOCUMENT _FH > DOCUMENT. PR
DOCUMENT _KEYWORDS_KEYWORD_FK — —> KEYWORD.PK

DOCUMENT _OCCURRENCES € DOCUMENT_OCCURRENCES_DOCUMENT_FK TIh
DOCUMENT _OCCURRENCES_DOCUMENT_FK ——---> DOCUMENT. PK
DOCUMENT _OCCURREMNCES_TISI_FILE_FK -----» ISI_FILES.PK

EDITORS ( EDITORS_DOCUMENT_FK INTEGER, EDITORS_PERSON_FK 1
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Studying Four Major NetSci Researchers (ISI Data)
using Database (section 5.1.5)

Replicate Studies Using Database Support — Unification

Run ‘Data Preparation > Database > 1ST > Merge Identical 151 People, followed by ‘Data
Preparation > Database > 151 > Merge Journals’ and ‘Data Preparation > Database > IST >
Match References to Papers’. Make sure to wait until each cleaning step is complete
before beginning the next one. Read red warnings.

W Sci Tool [E=8|ESE|E=D|
File Data Preparation Preprocessing  Analysis  Modeling  Wisualization  Help
B Console = O || ¥ Data Manager =8
21795 canonical farms, ’ - 4 E‘ WhistFourMetSciResearchers.isi

4 @ I8 Database From . AisivFourMetSciResearchers.isi
4 i@ with identical people merged
4 @@ with journals merged
w with references and papers matched

Successfully merged 84 entities into other entities, leaving
2083 entities in the database.

8 Windows Task Manager (===
Fie Options View Help
B Scheduler applications | Processes | Services | Performance | metworking [ Users

n . CPU Usage (CPU Usage Histary
Rermave From List| [ Rernowve completed automati

! Algorithm Mame Date
| hdatch Referencesto Pa.,  03/28/2010
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Studying Four Major NetSci Researchers (ISI Data)
using Database (section 5.1.5)
Using Database Support — Extract Basic Properties
Run ‘Data Preparation > Database > 1ST > Extract Authors’ and right-click on the
resulting table to view all the authors from FourNetSciResearchers.isi. The table also
has columns with information on how many papers each person in the dataset
authored, their Global Citation Count (how many times they have been cited
according to ISI), and their Local Citation Count (how many times they were cited in
the current dataset).
A [ B [ ¢ | o | E | F s | H | 1 | J | K

|1 |UNSPLIT_NAME  PAPERS_ GLOBAL_{LOCAL_CI ADDITION, FAMILY_NAME FIRST N FULL_NANMIDDLE Il PERSONAL NAME

| 2 |Barthelemy, M 9 454 12 Barthelerny I

| 3 |Barrat, A 13 A80 14 Barrat A

| 4 |Pastor-gatarras, R 24 1763 48 Pastar-satarras R

| 5 |Wespignani, A 10 36N 213 “espignani A

| B [¥Waszerman, S 32 674 109 Wiasserman a2

| 7 |Daruka, | 7 352 11 Daruka |

| 8 |Makeev, MA g 198 19 Makeey I A

| 9 |Sidaretti, 3 1 1 1 Sidaretti a2

| 10 |lacobucci, D 4] 115 33 lacobucci ]

11 [Wazguez, A 10 620 a Wazguez A

|12 |Oliveira, JG 2 20 1] Oliveira il G

| 13 |Farkas, | 3 47 1 Farkas |

|14 |Jeang, H 17 4160 143 Jeang H

15 | Oltvai, 7N 7 29! &5 Oltvai z N

|16 [Cuema, R 2 27 11 Cuerna R

| 17 |Dobrin, R 2 85 2 Dobrin R

18 |Beg, QK 1 1 0 Beg Q K

19 | Pudavkin, Al 5 32 B Pudavkin A | 112




Studying Four Major NetSci Researchers (ISI Data)
using Database (section 5.1.5)

Using Database Support — Records over time

Aggregate data by year by running ‘Data Preparation > Database > 151 > Exctract Longitudinal
Summary.” Result is a table which lists metrics for every year mentioned in the dataset. The
longitudinal study table contains the volume of documents and references published per year,
as well as the total amount of references made, the amount of distinct references, distinct
authors, distinct sources, and distinct keywords per year.

F1 - & DISTINCT_AUTHORS
| A | B | C | D | E | F | 6 | H | 1 [ 4 | K | L
A ¥R DOCUMENTS_|REFERENCES FTOTAL_REFERIDISTINCT _RERDISTINCT AUIDISTINCT |DISTINCT_DISTINCT_DISTINCT_OTHER_KEYWOF
83| 1995 19 153 672 477 32 9 0 57 0
84 | 1996 14 148 430 401 23 9 3 62 0
85 | 1997 13 179 343 289 16 B 4 49 0
6 | 1995 19 158 527 383 23 9 4 57 0
&7 | 1999 24 176 757 550 39 1 18 94 0
B8 | 2000 19 191 G&0 455 2B 9 13 57 0
85 | 2001 28 192 706 497 44 13 13 ois] 0
90| 2002 21 186 770 542 44 1 12 61 0
= 2003 21 144 474 358 a1 15 g 62 0
82| 2004 23 94 723 471 34 12 14 65 0
==l 2005 20 24 542 406 25 13 20 49 0
=2y 2006 3 1 100 94 ] 3 3 17 0
95 2007 1 0 12 12 1 1 1 2 0
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Studying Four Major NetSci Researchers (ISI Data)
s using Database (section 5.1.5)

Using Database Support — Records over time

Aggregate data by year by running ‘Data Preparation > Database > 151 > Exctract Authors >
Extract Longitudinal Study.” Result is a table which lists metrics for every year mentioned in the
dataset. The longitudinal study table contains the volume of documents and references
published per year, as well as the total amount of references made, the amount of distinct
references, distinct authors, distinct sources, and distinct keywords per year.

900
——DOCUMENTS_PUBLISHED
800 -
200 A ——REFERENCES_PUBLISHED
600 ——TOTAL_REFERENCES_MADE
500 ———DISTINCT REFERENCES_MADE
400 =
——DISTINCT_AUTHORS
300 i -
200 ——DISTINCT_SOURCES
100 DISTINCT_AUTHOR_KEYWORDS
O - ——— g DISTINCT_ISI_KEYWORDS
PSRRI TRRIBERLID AL D
AR A S R S P - - S SN =R A = e DISTINCT _OTHER _KEYWORDS
=~ =~ =~ =~ ~ ~ ~ =~ =~ =~ &~ ~ o ~Ao ~A o o A ™~ - -
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Studying Four Major NetSci Researchers (ISI Data)
using Database (section 5.1.5)

Using Database Support — Burst Analysis for References

The queries can also output data specifically tailored for the burst detection
algorithm (see Section 4.6.1 Burst Detection). Run ‘Data Preparation > Database >
IST > Exctract Authors > Extract References by Year for Burst Detection’ on the cleaned
database followed by “Analysis > Topical > Burst Detection’ with parameters on left and
then run ‘Visualize > Temporal > Horigontal Bar Graph’ with parameters on right.

x| Watch those red warnings!

Perform Burst Detection on time-seties bextual data, x|

Gamma IID— il Takes tabular data and generates PostScript for a harizantal bar graph.

General Ratio IZU— il Label IWord j il

FistRato  |z0 | il Start Date [start =l il

Bursting States ll— il End Date IEnd j il

Date Column Ih il Size By |Strength ﬂ il

oo 0 | il Date Format |Month-Day-Year Date Format {U1.5., .q. 10{31/2010) | il

Text Calumn lm il ‘ear Label Font Size IZD.D il

Text Separator |||— il Bar Label Font Size | 20.0] il
Eancell Cancel
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348 PM EDT

eftmnor) manmen bt el 1

Diare el =
Tegust

tata: B

analyins [Year

Horizontal Bar Graph for masimum busst level 1

Dare Format Column: Moak-Dar-Yeu Diate Fonms
Year Label Font Size: 30,0
Biar Label Foas Sizes 20.0

Open HBG4NetSci.pdf

Cylermfmstnsceurs fie Netwerk Seence Creser (209 Hemizoneal Bur Geaph, Trdins Universty, bine (doci gie i
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e Studying Four Major NetSci Researchers (ISI Data)
| using Database (section 5.1.5)

Using Database Support — Burst Analysis Result

Wasserman 5, 1986, BRIT | MATH STAT PSY, V39, F
Wasserman S, 1987, PSYCHOMETRIKA, V52,
Wasserman 5, 1985, | MATH PSYCHOL, V29, P406
Fienberg SE, 1985, ] AM STAT ASSOC, V80, P'51
Wasserman S, 1984, SOC NETWORKS, Vo, P177
Holland PW, 1981, ] AM STAT ASSOC, V76, P33
Holland PW', 1983, SOC NETWORKS, V5, P109
Fienberg SE, 1981, SOCIOLOGICAL METHODO
Meyver MM, 1982, ANN STATIS, V10, P1172
Fienberg SE, 1980, ANAL CROSS CLASSIFIE
Bashop YMAIL, 1975, DISCRETE MULTIVARIAT
White HC, 1976, AM | SOCIOL, V&1, P730

Guartield E, 1977, CURR CONTEN'TS, P5

1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
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=i Topic Mapping: UCSD Science Map

ch & practice

Science Map via Journals for FourNetSciResearchers.isi

314 joumal references matched out of 361 found.

These 314 references are associated with 13 of 13 diseiplines of science and 255 of 554 research specialties in the UCSD Map of Science.

Copraght (c) 2008 The Rageets of the Usirecry of Cabfocnia

JournalsScienceMap-FourNetSciResearchers.pdf

5| Science Map ==

Locate the journals from a table on the UCSD Map of Science

Journal column Journal Mame (fbbreviated) ']
Dataset display name  FourMetSciResearchers.isi




Mapping CTSA Centers (NIH RePORTER Data)
(section 5.2.3)

Time frame: 2005-2009
Region(s): Miscellaneous
Topical Area(s): Clinical and Translational Science

Analysis Tvpe(s): PI-Institution Network, Co-Authorship Network

A study of all NIH Clinical and Translational Science Awards (CTSA) awards and
resulting publications from 2005-2009, requires advanced data acquisition and
manipulation to prepare the required data. Data comes from the union of NIH
RePORTER downloads (see Section 4.2.2.2 NIH RePORTER) and NIH
ExPORTER data dumps (http://projectreporter.nih.cov/exporter/). CTSA Center
grants were identified first and then matched with resulting publications using a
project-specific ID. The result file is available as an Excel file in

“Kyoursci2directory*/ sampledata/ scientometrics/ nih’. 'The file contains two spreadsheets,
one with publication data and one with grant data. Save each spreadsheet out as
grants.csv and publications.csv.
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: 4 Mapping CTSA Centers (NIH RePORTER Data)
R (section 5.2.3)

e

Data Preparation

|« sampledata b scientometrics b nih ~ [ 42 |[ search
Open ../nih/CTSA2005—2009.XIS n g ews - Open v s Print 8 E-mail e Share @ Bumn
MS Excel. It contains two worksheets:|. Narme
‘Grants’ and ‘Publications’. ScTsas 200

] CT542005-2009- Grants.csv
5'@_3]CTSAEDDS-EDUQ-Puincations.csv

Save both worksheets separately as

CSV (comma delimited) files, e.g., B B8
Save i nh ] ® -0 @ % @i B toos -
> CTSAZOOS'ZOO()—GrantS.CSV l Name Date modif.. Type Size Tags
This folder is empty.
. . My Recent
» CTSA2005-2009-Publications.csv | =
|
Deskiop
i
My Documents
A
My Computer
[ .
My-r::twurk File name: | CT5A2005-2009-Publications csv [=] __gave
Places Save astype! | Csy (Comma delimited) (*,csv) E
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Mapping CTSA Centers (NIH RePORTER Data)
(section 5.2.3)

A ool for

s il cience

x

.
Bimodal Network of Funded
Given a table, this algorithm creates a directed network by placing a

InStitutionS and PI S directed edge between the values In a given column b the valuss of &

different calurn,

Ll

Extract Directed Network was selected. Souree Colunn [organization Hame

Input Parameters: Target Cobumn

Text Delimiter [1

Source Column: Organization Name

2

e e e e

Angregate Function File | C:/Documents and Settingskaty/DeskbopfMwB-5CI2 scipolicy-Oct-NIH-demo-Fri Brawse

d

Text Delimiter: |
Target Column: PI(s) Name Cancel

Network Analysis Toolkit (NAT) was selected.
Nodes: 97 ! ' :
Edges: 51

SOEROLUND, LARS T
SUMIVERSITY OF CALFORNG DAVIS
® UCPHERSON DAVID D
. ®ARNETT, FRANK C
BUOHNS HOPHING UNVERSITY ®UaVERETY OF TEXAS HLTH 503 GTR HOUSTON
o« SESTACPOOLE, PETERW.

@FORD, DANIEL ERNEST QUNVEREITY OF FLORIDA

Seuauw, oameLy  WUNVERSITY OF ALABANA AT BIRNINGHAM
@UNVERSITY OF TEXAS HLTH SCI CTRSANANT  @GLAY-WOODFORD, USA M
. SUNVEREITY OF MICHIGANAT AN ARBOR
SCLARK, ROBERT A

WNORTHAESTERN UNIVERSITY
SPIENTA, KENNETH.L

b4 WOREENLAND, PHILIP

. InStitUtiDnS il . WDOSTOH UNIVERSITY MECICAL CANPUS

SUNIVERSITY 0F TRXAS MEDICAL B GALVESTON

. P] : . " e @ CENTER, DAVID M

@BRASIER, ALLAN Rt
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Mapping CTSA Centers (NIH RePORTER Data)
(section 5.2.3)

1o

mf

Topic Coverage of Publications ] Sionce ap |
Locate the journals from a table on the UCSD Map of Science ]
. . . . . . )
Visualization > Topical > Science Map via Journals seurrl e

Dataset display name ~ CTSAZ005-2009-Publications.csv |

Science Map via Journals for CTSA2005-2009-Publications.csv |

2,226 journal references matched out of 2,456 found. !

These 2,226 references are associated with 12 of 13 disciplines of science and 303 of 554 research specialties in the UCSD Map of Scienc |

) Heihily Professionals —
Math & i N
" 20 o
a & o L)
& : gt . = F
Circle Area: Joummal Comat
ool a 5 T E
_ —_ B
\ Earth Sciences
B
| -
| a2

| &
Coprright () 2008 The Repents of the University of California E

JournalsScienceMap-CTSA.pdf 122




Mapping CTSA Centers (NIH RePORTER Data)
(section 5.2.3)

NIH CTSA Grants: Publication Co-Author Nétwork' . :

 ta . -

Extract Co-Occurrence Network was selected.
Input Parameters:
Text Delimiter: ;

Column Name: Authors

Nodes: 8680 en o

Isolated nodes: 27 B =
Edges: 50160 :
I 123

Mapping CTSA Centers (NIH RePORTER Data)

(section 5.2.3)
Weak Component Clustering e S

g P b

was selected. g‘-:-e —

!am.. - [=]
Input Parameters: oo aness
Number of top clusters: 10 - i il ‘-— ; »
535 clusters found Z’M‘E' i Ql i N . p
.......... o . 4\ 4 - ] .. ; . ,._. Ay
Network Analysis Toolkit (NAT) 5% N ‘ fo e
was selected. N e "; wd g1

ﬁ‘“l'_l: e o \ .'. £ .
Nodes: 3239 _ ¥ 5 'Mﬂ o =
Edges: 24969 i f;"m‘-‘ﬁ;“w :
See Poster P e e
vk agn || Corem || Cangutueary |
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RN Biomedical Funding Profile of NSF (NSF Data)

BREL cifpce orlcience

TR (section 5.2.4)

MedicalAndHealth.nsf

Time frame: | 2003-2010

Region(s): | Miscellaneous

Topical Area(s): | Biomedical

Analysis Type(s): | NSF Organization-Program Network

What organizations and programs at the National Science Foundation support
projects that deal with medical and health related topics? Data was downloaded from
the NSF Awards Search SIRE (http://www.nsf.cov/awardsearch) on Nov 23rd, 2009,
using the query “medical AND health” in the title, abstract, and awards field, with
“Active awards only” checked (see section 4.2.2.1 NSF Award Search for data
retrieval details).
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. Biomedical Funding Profile of NSF (NSF Data)
:";“;‘“"‘;5‘“ (section 5.2.4)

A tool far

Lid Hgtory
Using NSF Awards Search: KR o s e e
http://www.nsf.gov/awardsearch el T ] U ij&.ng
download relevant NSF awards that R National Science Foundation ILQ
have “medical” AND “health” e e e

in title, abstract, and awards. Award Search Sarul Commants | Amar tasmch Halp
Active awards only. i ——— —

it The tct Bl Balow ‘Semrch Amard For' daneching e titln, sbatract, and awied enber finkd.

Seaech Amard Forr  Fredmr s omew
Number of awards: 283 awards St i o

A amardes Information

Total awarded amount to date:

Pringipal Tnvnstigatar

$152,015,288 | Pitaskon |
Hint: Ina.q:mq: P rﬂl!ll ity Elswar taarchas,
. Draanization: I Organization Loskup. I
Retrieved on Oct 18, 2009 — =
2P rade —
Country: I |

Himt: Historical dats i from prior to 1976, This data may not be as complets as recant dats.
Historical Awards: [
Active Amards Only: R
Expired Anards Onlv: [
Search | Reser |

. . 7
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Biomedical Funding Profile
(section 5.2.4)

Horizontal Bargraph
Area size equals numerical
value, e.g,, award amount.
Text, e.g., title

Start date End date

Top-10 grants with highest $Awarded to Date:

Title NSF Org. Program(s) Pl State  Organization $ Awarded to Date
University of Newhexico/Harvard PREM: Leadership in Bi DMR PREMIMATERIAL: Lopez, Gabriel R University of Mew Mexico 2037 500
TC: Large: Trustworthy Information Systems for Healthcare CNS TRUSTWORTHY CKotz, David MH Dartmouth College 2,999 599
|IGERT- Manomedical Science and Technology DisE IINMGERT FULL PF Sridhar, Srinivas M, Mortheastern University 3323891
IGERT. Bio-Applications of Membrane Science and Techr DiGE HUrMAN RESOUR! Fried, Joel OH University of Cincinnati Main Campu 3644 410
Pacific Research Center for Marine Biomedicine QcE CHEMICAL OCEA Laws, Edward HI University of Hawaii 3816943
Pacific Morthwest Center for Oceans and Human Health  QOCE CHEMICAL OCEA Faustman, Elaine WA University of Washington 4 026 953
A Proposal to Continue A National Data Program for the SSES ISCIEMCE & ENG Smith, Tom IL Mational Opinion Research Center 5835140
A Proposal to Continue "4 National Data Program for the $5ES ISCIEMNCE & EM(Davis, James IL Mational Opinion Research Center 10053 BE2
NSEC: The Center for High-rate Nanomanufacturing (CHN) EEC Studies of Policy SBusnaina, Ahmed  MA Mortheastern University 13,047 758
Engineering Research Center (ERC) on Mid-Infrared Techn EEC COLLABORATIVE Gmachl, Claire M Princeton University 13681 294 7

Biomedical Funding Profile
(section 5.2.4)




"028 ¢ Biomedical Funding Profile of NSF (NSF Data)
55"‘5?"“"'*" (section 5.2.4)

Bimodal Network of NSF Organization to Program(s)

Extract Directed Network was selected.
Source Column: NSF Otrganization .
Text Delimiter: | .
Target Column: Program(s)

“@DEB

Nodes: 167

Isolated nodes: 0

Edges: 177 ¢
No parallel edges were discovered.

®HP

®DMR

@DGE

@ CMMI

*MCB

Did not detect any edge attributes
This network does not seem to be a valued network. i 2P 5B .
Density (disregarding weights): 0.00638 L
ty (disreg g weights) @ses eDuUE
®ECCS .

#ARC

N *OCE MAJOR RESEARCH INSTRUMENTATIONEE  J=Te:]

sCHE o X \ . 3 oEF
* L) = -

@CHS * ‘.

eDBI SANT
®CCF
&GEO
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* | Mapping the Field of RNAi Research (SDB Data)
LR (ection 5.2.7)

Time frame: | 1865-2008
Region(s): | Miscellaneous
Topical Area(s): | RNAi

Analysis Type(s): ‘ Co-Author Network, Patent-Citation Network, Burst Detection

How many papers, patents, and funding awards exist on a specific topic?
Here we selected research on RNA interference (RNAIJ) is a system within living cells
that helps to control which genes are active and how active they are.

The data for this analysis comes from a search of the Scholarly Database (SDB)
(http://sdb.slis.indiana.edu/) for “RNAi” in “All Text” from MEDLINE, NSE, NIH

and USPTO. A copy of this data is available in
“Nyoursci2directory*/ sampledata/ scientometrics/ sdb/ RNA7Z. 'The default export format
is .csv, which can be loaded in the Sci2 Tool directly.
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Mapping the Field of RNAi Research (SDB Data)
(section 5.2.7)

[ < Lol N B T e e r,
L Qe e — [y
i e _ 3 QCHOI ARIY DATARASE |
- s ' | M il & : :
<r SCHOL ARLY DATABASE P | S

“ﬂ c for Centnr, S, Indians Universsty, Boomisgion Fawrch | g eole | bt | Logat

5 Edit Profile
e iyl B =iz
B e sk e Fle Ed Vew Favertes To ®| AF
Search Gs.:: - \‘) oy ¥
Creatore: e e — VaylMadive_sutho_table csv
Titte: e Ryt _to-suthior_Eable_inwb_format).cov
Abatract: Ll et bxlMadien_master_table.csv
e (T g -
ANTenz [RHA el ook A Kty Mo _MeSH_guallier_tabis,cov.
First vear: [ 1055 7] P ] KSNIH _marster_table.cov
Last ¥ear: [2002 = 7 jerm RAINSF _co-mvestioator tabie b Fomat).cov
T g s o .- Balrece_master_tabla.cov
g adling (143 - 2008 KagluseTo_sgent_table cov
e [ KSQUSPTO_msigren,_tabie.csv

BAUSPTO_chation_Lable (1t format).csv
USUSPTO_oueirventor_table {mh_fuimat) o
ENJUSPTO jrmemrton_Labsbe st
EaUSPTO_ssater {busst_format). cov
BSUEPTO pviter_babie exv

A | =userio_Potont_Cooperation_Treaty,_table.cxv
=i

3 2004)
ars - 2onn)

Email: nwb(@indiana.edu

Password: nwb -

The Scholarly Database at Indiana University provides free access to 23,000,000
papers, patents, and grants. Since March 2009, users can also download networks, e
.g., co-author, co-investigator, co-inventor, patent citation, and tables for burst

analysis. For more information and to register, visit http://sdb.slis.indiana.edu.
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Mapping the Field of RNAi Research (SDB Data)
sl (Section 5.2.7)

A ool for
e l:!l!cium:::

Co-Author Network

Load “*yoursci2directory*/ sampledata/ scientometrics/ sdb) RNAi/ Medline_co-
anthor_table_(nwb_format).csv’ as a standard csv file. SDB tables are alfe_ady pre-normalized, so
now simply run ‘Data Preparation > Text Files > Extract Co-Occurrence Network! using the default

parameters.

Network Analysis Toolkit (NAT):
21,578 nodes with 131 isolates,
77,739 edges.

Extract only the largest component
by running ‘Analysis > Networks >
Unweighted and Undirected >

Weak Component Clustering.’

Visualize with GUESS using
‘Layont > GEM’. ‘ _
Use a custom python script ® i | !

to color and size the network. o s
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Mapping the Field of RNAi Research (SDB Data)
(section 5.2.7)

. e
87368248

v e
.

Patent Citation
Network

“ e
#7109173
o e

. ' .
7150870 $7368559
. - .

..,
.
.._74@53
e

To visualize the citation
patterns of patents on
RNAI, load
*yoursci2directory*/ sampl
edata/ scientometrics/ sdb/
RNAi/ USPTO_citation
_table_(nwb_format).csv’
as a standard csv file
and follow the
instructions in the

.
.
. .
.
.
o e73d%83
. .
. . @T4e38T0
. 9

*e
.
.

#7192808
-

.
7419779
.

e7101591

.
7129223

. .
«BB06066

47429656
.

tutorial.
Node Size By Indegree
Z @ «
® 16
- . 1
i °
R Citing Cited
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Mapping the Field of RNAi Research (SDB Data)
(section 5.2.7)

Topic Bursts

“Load “*yoursci2directory*/ sampledat/ scientometrics/ sdb) RINAi/ Medline_master_table.csv’. 'This table
includes full records of MEDLINE papers, and can be used to find bursting terms from
MEDLINE abstracts dealing with RINAi.

Load the file as a standard csv and run ‘Preprocessing > Topical > Normalize Tex? with the
default separator and the “abstract” box checked. Run “Awalysis > Topical > Burst Detection’
with “date_cr_year” in the Date Column and “abstract” in the Text Column, leaving the rest
of the values default.

Right click on “Burst detection analysis (date_cr_year, abstract): maximum burst level 17 in
the Data Manager and view the file. There are more words than can easily be viewed with the
horizontal bar graph, so sort the list by “Strength” and prune all but the strongest 10 words.
Save the file as a new .csv and load it into the Sci2 Tool as a standard csv file.

Select the new table in the data manager and visualize it using ‘I Zsualize > Temporal >
Horizontal Bar Graph.
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Geo USPTO (SDB Data)
(section 5.3.1)

Time frame: 1865-2008
Region(s): Miscellaneous
Topical Area(s): Influenza

Analysis Type(s): Geospatial Analysis

The file ‘usprolnfluenza.csv’ was generated with an SDB search for patents containing

the term “Influenza”, and was heavily modified to produce a simple geographic table.
Load it using ‘File > Load > sampledata > geo > usptolnfluenza.csv’ and then select
‘Standard csv format’. See the data format in Figure 5.30 (left). Once loaded, select
the dataset in data manager and click ‘I Zsualization > Geo Map (Circle Annotation Style)’,
inputting the parameters Figure 5.30 (right). The tool will output a PostScript
visualization which can be viewed using GhostView (see section 2.4 Saving
Visualizations for Publication and Figure 5.31).
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Geo USPTO (SDB Data)
farch & practi ;
s (section 5.3.1)
w% Sei* Taol f=fE ==
File Preprocessing Modeling  Analysis  Wisualization  Scientometrics  Help
El Console = B | 4 Data Manager =0
.......... [ E‘ C3V file: CUsers\User\Desktophscipolicy\sampledatatgectusptalnfluenza.csv
Geo Map (Circle Annotation Style) was selected. I PostScript CSV file: Ci\Users\User\Desktophscipolicy\sampledata\geatusptalnfluenza.csv
Author(s): Joseph R, Biberstine |
Implermenteris): Joseph R Blbgrstlne 7 Gea Maps (circles) ==
Integrator(s): Joseph R. Biberstine E
= : Creates a map with circle annotations. Circles are positioned,
E scheduler =g sizet?i, and coloret?i ({inside and o.utside) according to columns in
the input table, Either or both kinds of coloring can also be
Rernowe From List | [7] Rer| (5] Microsoft Excel - NyB-Session-os-Session-185639073315... [ o || &= Jfeas) disabled. The table data for each dimension can be log-scaled
(] File Edit Miew [nsert Format Jools Data  Window Help before [PREEEIENIE
dobe PDF _ax " ’C = ] -
. - . g a ountries - —
Wl shAb g - Bis oz o-A- B P
T
oohees Author Name K. Borner
F21 ~ i3
A [ B [ ¢ T o [ E [TF . .
| 1 |[Country Latitude LongitudePatents Times Cited = Latitude ’Lat'tUde v] E
| 2 |Hungary  47.16116) 13.50496 0.083333 4
|3 |Belgum  S0A0093 447677 3017857 il - [ - ,]
| 4 |Germany 51.09064 1045424 4763333 4 LDngItUde LDngItUde
| 5 |Canada 62.35873) -86.6821 5.539286 2
|6 |Russia  59.46148| 108.6318 0.266667 2 Size Circles By [Patents v]
[ 7 |Austiia 4769651 13.34577 42 17 L
|8 |Metherland £2.10809, 5.33033 1 2 . ’ - 5
|9 |Switzerlan 48.81309 822414 0507576 B E Size Scaling Linear )
| 10 | Taiwan 23.59975 121.0238 2 3
{11 |Auvstralia | -249162| 133.3931 1617857 px] Color Circle Exteriars By [Times Cited -]
| 12 |United Sta 3983 0858 73.99839 220
| 13 |France 46.71245 171832 2201166 9 : : N
| 14 |South Afric -28.4832 24.67699 0.333333 1 Exterior Color Scaling [Llnear v]
| 15 |Japan 374876 139.8383 1592167 39
16 |Israel 313893 3536124 36 3
(17 |United Kin 5431382, 223218 366 2 4 Edetiogoliianig [Green foufled ']
18
|13 - Color Circle Interiors By [None {na inner color) V] L 4
W« + ]\ NWB-Session-xxx-Session-14 | « [ | 3
Ready Interior Color Scaling [Linear v]
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Ok Cancel




farch & practice

Geo USPTO (SDB Data) — Circle Coding
(section 5.3.1)

L -

Open GeoMapsCircles-USPTO.pdf

Geo Map (Citcle Annotation Style)
Eckert IV Projection

Afar 28 2010 | OF
K Bomer

11 FM

Exterior Color (Linear)

SrisEarch & pract
) =0

Geospatial Maps — Region Coding

& Sei* Tool (=fE ]
File Preprocessing Modeling  Analysis  Wisualization  Scientometrics  Help
El Consolel = B | i Data Managerl =0

Geo Map (Colored-Region Annotation Style) was selected, i
Author(s): Joseph R, Biberstine

Implementer{s): Joseph R, Biberstine i
Integrator(sh Joseph R, Biberstine _
Documentation: kv

[E Scheduler

C3V file: CUsers\User\Desktophscipolicy\sampledatatgectusptalnfluenza.csv
I PostScript: CSV file: Ci\lsers\User\Desktophscipolicy\sampledata\geatusptalnfluenza.csv
J PostSeript: CSV file: C\Users\User\Desktophscipolicytsarnpledata\geotusptolnfluenza.csv.2

|58 Microsoft Excel - NW/B-Session-ooc-Sessian-185658073315... | = | =) |[E5a] ! E
i) File Edit View Inset Format Tools Data Aindow Help ¥ ]
i Adobe PDF -8 x
i as ki e - Bimosio-a- B
oSl !
L F21 - A

A [ B [ ¢ T o [ E [TF
| 1 |Country Latitude LongitudePatents Times Cited —
| 2 [Hungary 47 16116 19.50496 0.083333 4
| 3 |Belgiurn 5060089 4.47677 3.017B857 11
| 4 |Germany 5108084 10.45424 4783333 4
| 5 |Canada  B2.35673 -96.5821 5.539285 21
| 6 |Russia  59.46148 108.8318 0.266867 pl
| 7 |Austria 47 B9E51 13.34577 4.2 17
| R |Netherland 72 10ANY & 33033 1 2
| 9 |Switzerlan 4661308 8.22414) 0.507576 6 E
|10 [Taiwan 2359975 121.0238 2 3
[ 11 |Australia | -24.9162 1333931 1617857 23
[12|United Sta 39.83 9853 73.99833 220
[13|France 4671245 1.71832 2201168 a
| 14 |South Afric -28.4832 2467899 0.333333 1
| 15 [Japan 37.4876 139.8363) 15.99167 39
| 16 [lsrael 31,3803 3536124 35 3
[ 17 [United Kin 5431382 -2.23218 385 12 w

8

|18 =
W 4+ w NWB-Session-xxx-Session-1{ | « [ T v
Ready

5. Geo haps (region coloring)

Creates a map with colored-regio
identified and colored according 1]
The table data can be log-scaled B

Map Countries
Projection Mercatar
Author Mame  Katy Bomer

Region Marme | Country
Patents
Color Scaling |Linear
ColorRange | Green to Red

Color By

==

5. Geo haps (region coloring)

Creates a map with colored-region annotations, Regions are
identified and colored according to columns in the input table,
The table data can be log-scaled before processing.

Map [Cuuntries v]
Projection [Mercator v]
Author Mame  Katy Borner

" (@)
’J[@]
’J[@]
’J[@]

Region Mame [Country

Color By ’Times Cited

Color Scaling ’Logarithmic

Color Range ’Green o Red
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Aot e Geo USPTO (SDB Data) — Region Coding

. sciFpoe l:!lL:ium—..

R (section 5.3.1)

h
- %
Open GeoMapRegions-USPTO.pdf p
oy~

Geo Map (Colored-Region Annotatisn Style) Region Color (Logarithmic)
Eckert IV Projection Times el
Mar 28, 2010 | 07:35:33 FM . I
E_ Bomer 1 15 0
Created with 523 Toal | O e vt (g

PORTAL

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

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

Please see Brner's recent presentation at the 4 Deeper Look at the Visualization of Scientific Discovery NSF
Workshep for a general intreduction 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 governmental, 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 Science:
Conceptualizations and Models of Science” edited by Katv 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 to over 2o million papers, patents 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 (NWB) Tool provides a unique distributed, shared
resources environment for large-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
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» Introduction to the Sci? Tool

» Demo and hands-on data analysis and visualization by patticipants

» Outlook

» Overview of validation approaches for science studies
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Science Maps in “Expedition Zukunft” science train visiting 62 cities in 7 months
12 coaches, 300 m long
Opening was on April 23", 2009 by German Chancellor Merkel

i Validating Science Maps
E ° ; Boyack, Kevin W., Klavans, Richard & Borner, Katy. (2005). Mapping the Backbone of Science.
% g Scientometrics. Vol. 64(3), 351-374.

Eight alternative measures of
journal similarity were applied to a %
data set of 7,121 journals covering b e
over 1 million documents in the 5o
combined Science Citation and
Social Science Citation Indexes. For
each journal similarity measure we
generated two-dimensional spatial
layouts using the force-directed
graph layout tool, VxOrd. Next,
mutual information values were
calculated for each graph at

Cosine | Jaccard

ic

. . . RFavg
different clustering levels to give a s s
measure of structural accuracy for Pearson | K50

each map. The best co-citation and
inter-citation maps according to
local and structural accuracy were
selected and are presented and
characterized. These two maps are
compared to establish robustness.
The inter-citation map is then used
to examine linkages between
disciplines.

146




Table 1. Summary of validation results for maps based on eight similarity measures.

Measure Local accuracy (@ Scalability’ Z-score Clustering
05% coverage for 200 clusters (qualitative)

IC-Raw 60.1% High 360.0 Too few, loose
IC-Cosine 80.2% High 381.3 Good balance
IC-Jaceard 79.5% High 387.1 Good balance
IC-Pearson 71.7% Low 386.5 Too tight
IC-RFavg 80.2% High 373.3 Good balance
CC-Raw 25.6% High 294.9 Too few, loose
CcC- 65.3% Low 377.0 Too tight
Pearson
CC-K50 71.4% High 376.6 Good balance
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Figure 4. Map of science generated using the IC-Jaccard similarity measure. The map is comprised of 7,121
journals from year 2000. Large font size labels identify major areas of science. Small labels denote the

disciplinary topics of nearby large clusters of journals 148
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A consensus map of science is generated
from an analysis of twenty existing maps of
science. These twenty maps occur in three
basic forms: hierarchical, centric, and non-
centric (or circular). The consensus map,
generated from consensus edges that occur in
at least half of the input maps, emerges in a
circular form. The ordering of areas is as
follows: mathematics is (arbitrarily) placed at
the top of the circle, and is followed
clockwise by physics, physical chemistry,
engineering, chemistry, earth sciences,
biology, biochemistry, infectious diseases,
medicine, health services, brain research,
psychology, humanities, social sciences, and
computer science.

The circular map of science is found to have a
high level of correspondence with the twenty
existing maps, and has a variety of advantages
over hierarchical and centric forms.

Validating Science Maps
Klavans, R., & Boyack, K. W. (2009). Toward a consensus map of science. Journal of the
American Society for Information Science and Technology, 60(3), 455-476.
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Table 1: Characteristics of twenty comprehensive maps of science. Abbreviations SC, S, AH, and
PR refer to Thomson Scientific’s Science, Social Science, Arts & Humanities, and Proceedings
Citation databases, respectively.
Researcher(s) & Reference |Map Method Elements # Clust |Database & Year |Form
Name
(Bernal. 1939) Bernal Expert 14,110 Hierarchical
(Ellingham, 1948) Ellingham |Expert 13. 51, Hierarchical &
130 Non-centric
(Balaban & Klein. 2006) Balaban-I |Expert 16 fields 16 Hierarchical &
Centric
(Griffith, Small. Stonehill, & [Small74  [Reference papers 1.150 pap 41 SC. 1972 Q1 Cenfric
Dey, 1974)
(Small & Garfield, 1985) Small85 Reference papers  |~11.000 pap (51 SC+SS, 1983 Hierarchical &
Centric
(Small. 1999) Small99  |Reference papers |36,720pap |35 SC+SS, 1995 Hierarchical
(Klavans & Boyack, 2008)* |KB-Para |Reference papers 800k pap 776 SC+SS, 2003 Non-centric
(Klavans & Boyack, 2007) |KB06-TS |Reference papers 1.9M pap 283 SC+SS, 2004 Non-centric
(Klavans & Bovack, 2007) |KB06-SC |Reference papers  |2.1M pap 554 Scopus, 2004 Non-centric
(Bassecoulard & Zitt, 1999) |B-Z Journals ~2,000jnl (29 SC/ICR, 1993 Hierarchical &
Centric
Klavans, unpublished. 2002 |K02 Journals 5.647 jnl 69 SC+SS+AH. 2000 | Non-centric
(Boyack, Klavans, & Bormer, |Backbone |Journals 7.121 jnl 205 SC+SS, 2000 Non-centric
2005)
(Bovack et al.. 2009) BBK02-S |Journals 7.227 jnl 671 SC+SS. 2002 Non-centric
(Boyack, 2009) B03-ST Journals 8.667 jnl 852 SC+SS+PR, 2003 |Non-centric
(Klavans. Bovack. & Patek. |UCSD Journals 16.235 jnl 554 SC/SS/AH + Non-centric
2008)° Scopus. 2001-05
(Rosvall & Bergstrom. 2008) |Rosvall Journals 6.116 jnl 87 SC+SS, 2004 Non-centric
e
(Moya-Anegon et al.. 2004) |Scimago-I |Jourmnal categories |25 categ 25 SC+SS+AH. 2000 | Non-centric
Spanish papers
(Moya-Anegén et al., 2007) ¥|Scimago-IT [Journal categories  [219 categ 219 SC+SS+AH. 2002 | Centric
(Leydesdorff & Rafols, L-R Journal categories |6.164 jnl; 72 SC. 2006 Mixed
2008) € 72 categ
(Balaban & Klein, 2006) Balaban-II |Course prerequisites 11 Texas A&M Centric
undergraduate 150




a) Top 15 edges b) All consensus edges (> 50%)

m—— 50% or more
70% - 90%
50% - 70%

Line size/color = % of maps

Figure 5: Two-dimensional consensus maps of science from twelve of the twenty input maps,
excluding the eight input maps from Klavans, Boyack, and Borner.

Validating Science Maps

Securacy of Masels for Mapping the Modical Seiences

Accuracy of Models for Mapping the Medical Sciences T
Kevin W. Boyack, Richard Klavans, SciTech Strategies Inc.
Katy Borner, Russell |. Dubon, Nianli Ma, Indiana

University, Bob Schijvenaars, Aaron Sorensen, Collexis
Holdings Inc., André Skupin, San Diego State University

This project aims to provide a highly accurate e
interactive map of medical research that can be
easily used by both technical and non-technical et F——
users. Phase I of this project compares and .

determines the relative accuracies of maps of

medical research based on commonly used text-
based and citation-based similarity measures at a
scale of over two million documents.

All work is documented in real time at
http://sci.slis.indiana.edu/sts and at a level of
detail that supports the exact replication of work. mtetgenents




Overview

» Macroscopes and the Changing Scientific Landscape 15 mins
» Introduction to network science with sample maps and insights 15 mins
» Introduction to the Network Workbench Tool 15 mins
» Demo and hands-on data analysis and visualization by patticipants 60 mins
» Introduction to science studies with sample maps and insights 15 mins
> Introduction to the Sci? Tool 15 mins
» Demo and hands-on data analysis and visualization by patticipants 60 mins
» Overview of validation approaches for science studies
» Plug-and-play tool design using OSGi/Clshell 30 mins
» Scholatly Marketplaces 15 mins
240 mins
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" 2(C|Shell cishel - Serving Non-CS Algorithm Developers & Users

Developers

CIShell

Alliance
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%gg(: I 2| || CIShell — Builds on OSGi Industry Standard

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

OSGi (http://www.osgi.org) is
» A standardized, component oriented, computing environment for networked services.

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

>
> Alliance members include IBM (Eclipse), Sun, Intel, Oracle, Motorola, NEC and many
>

others.

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

Advantages of Using OSGi

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

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

Ideally, CIShell becomes a standard for creating OSGi Services for algorithms.
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%gg C I . 2| || CIShell — Converter Graph

Y

No central data format.

A\

Sci? Tool has 26 external and internal data formats and 35 converters.

Y

Their relationships can be derived by running ‘File > Converter Graph’ and
plotted as shown here. Note that some conversions are symmetrical (double
arrow) while others are one-directional (arrow).

@file:text/edge

@ file:text/nwb
@ file:texttreaml+xml @ dbinsf

@ prefuse data. Tree @file textigraphml+xml
@ file:application/pajeknet
@ prefuse data.Graph @ dbany

@file:application/pajekmat
® edu.uciics.jung.graph.Graph te-applcation’pajekm

@ edu berkeley.guir.prefuse.graph.Graph @abiisi  Pfiletextipg

@ filetext/xgmml+xml

@ java.awtimage Bufferedimage

@ file:text/scop
@filetextbiblex

®file text/grace @filetext/ps

@file:text/plot ®file:text/isi
@ prefuse.data Table

@fiteitexticsv

@ file:text/nsf

@ file:text/referbib 156
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%gg(: I CIShell — Add new Plugins, e.g., Cytoscape

Y

Not all code can be shared freely (yet).

» 'To make the UCSD Science Map and Cytsocape tool available via the Sci?
menu, simply add

=

MName Date modified Type

4] edu.iuscipolicywvisualization,scimap fields_0.0.1 jar 3/26/2010 6:43 PM Executable Jar File
4] eduiiuscipolicy.wisualization.scimap journals_0.0.1,jar 3/26/2010 6:43 Ph Executable Jar File
4] eduiuscipolicywisualization.scimap references_0.0.1jar  3/26/2010 6:43 Ph Executable Jar File
4] org.textrend.visualization.cytoscape_0L0.3,jar 3/26/2010 2:46 PM Executable Jar File

to the “yourdirectory/ plugin’ directory and restart the tool.

» To delete algorithms that you do not use, simply delete the corresponding
*.jar files in the plugin directory.

» Customize your menu structure accordingly—see next slide.

.O\
%gg C I CIShell — Customize Menu

> 'The file Yourtooldirectory/ configuration/ defanlt_menn.xml’ encodes the structure of
the menu system.

» In NWB Tool, the Modeling menu (left) is encoded by the following piece of
xml code:

& Metwork Workbench Tool

File Prepracessing [Modeling | Analysis Visuslization Scientometrics

H Console Random Graph
TTE MEGWOTK WOTKDE  iatts-Strogatz Small World 2l
investigators are Dr. k ch

Wasserman, and Dr. £ Barabasi-flbert Scale-Free

The MWE tool was de  °" !
Tank, Joseph Biberstil  Chord icd
Terkhorn,Heng Zhan

Vespignani, and Katy/ e

PRU
Metwork Workbench ) d
Science Center (http;  TARL -

<top_menu name="Modeling">

Please cite a: follows eiaa Rt Bt (DRIZD <menu pi u. nwh.modeling. erdosrandomgraph" />
MW Tearn, (2008), N ! ! m
http:finwh.slis.indial Evolving Network (Weighted) <menu . nwh.madeling. smallwor1d" />

<menu pid="edu. fu. nwh.modeling. barabasialbert" >

<menu type="break" />

<menu pid="edu.ju. iv.modeling. p2p. can.canalgorithm” >
<menu pid="edu.ju. fv.modeling. p2p. chord. chordalgorithm" />
<menu pi edu. id. Jv.modeling. p2p. hypergrid. Hypergrid" />
<menu pid="edu.fu. iv.modeling. p2p. pru. Prualgorithm” >
<menu type="break" />

<menu pid="edu. fu. iv.modeling. tarl. Tarlalgorithm" />

<menu type="break" />

<menu type="break" />
<menu pid="edu.iu. nwb.modeling. weighted. evolvingnetwork" />
</top_menu>

<menu pid="edu. fu. nwh.modeling. discretenetworkdynamics. pupalgor ithm" />
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Algorithm Developer's Guide

Overview

The Cyherinfrastructure Shell (CIShelly 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,

This guide attempts to aid algorithm developers in creating algorithms for CIShell {and
applications built on CIShell},

This guide tries to contain all the information a new developer needs, but where
necessary, it may cite the CIShell 1.0 Specification (APDY or the OSGi Service Platform
Specification, Release 4 (API}, While the guide tries to make beginning algorithm
development easier, the CIShell Specification has the last word on how the CIShell
Platform works.,

Table of Contents

1. CIShell Basics

2. Getting Started

. Tutorial 0: Setting Up the Development Environment

. Tutorial 1: Creating a Hello World Java Algorithrm

. Tutorial 2: Practical Jawva algorithm Development

. Tutorial 3: Integrating 3 Mon-Java Prograrm As An Algorithrn

. Mini-Tutorial: Integrating 3rd-party libraries

. Where to Learn Mare

3. Reference
1. How Algorithms Work: & guide to algorithim plugins in C1Shell
2. Accessing the OSGi Console in CIShell tools

0 WM

bttp:/ [ cishell.org/ en=DevGuide NewGuide
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g‘g,g(: l Sh > || Tools that Use OSGi and/or CIShell

CIShell/OSGi is at the cote of different CIs and a total of 180 unique plugins are used in the
- Information Visualization (http://iv.slis.indiana.edu),

- Network Science (NWB Tool) (http://nwb.slis.indiana.edu),

- Scientometrics and Science Policy (Sc¥ Tool) (http://scislis.indiana.edu), and

- Epidemics (http://epic.slis.indiana.edu) research communities.

Most interestingly, a number of other projects recently adopted OSGi and one adopted CIShell:

Cytoscape (http:/ /www.cvtoscape.org) lead by Trey Ideker, UCSD is an open source bioinformatics
software platform for visualizing molecular interaction networks and integrating these interactions
with gene exptession profiles and other state data (Shannon et al., 2002).

Taverna Workbench (http://taverna.sourceforge.net) lead by Carol Goble, University of
Manchester, UK is a free software tool for designing and executing workflows (Hull et al., 2006).
Taverna allows users to integrate many different software tools, including over 30,000 web
setvices.

MAEviz (https://wiki.ncsa.uiuc.edu/display/MAE /Home) managed by Shawn Hampton, NCSA is
an open-source, extensible software platform which supports seismic risk assessment based on
the Mid-America Earthquake (MAE) Center research.

TEXTrend (http:/ /www.textrend.org) lead by George Kampis, E6tvés University, Hungary
develops a framework for the easy and flexible integration, configuration, and extension of
plugin-based components in suppotrt of natural language processing (NLP), classification/mining,
and graph algorithms for the analysis of business and governmental text corpuses with an
inherently temporal component.

As the functionality of OSGi-based softwate frameworks improves and the number and diversity of
dataset and algorithm plugins increases, the capabilities of custom tools or macroscopes will expand.
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Overview

» Macroscopes and the Changing Scientific Landscape 15 mins
» Introduction to network science with sample maps and insights 15 mins
» Introduction to the Network Workbench Tool 15 mins
» Demo and hands-on data analysis and visualization by patticipants 60 mins
» Introduction to science studies with sample maps and insights 15 mins
> Introduction to the Sci? Tool 15 mins
» Demo and hands-on data analysis and visualization by patticipants 60 mins
» Overview of validation approaches for science studies

» Plug-and-play tool design using OSGi/Clshell 30 mins
» Scholarly Marketplaces 15 mins

240 mins
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Network Workbench Community Wiki

Prnt|Gearch: ]G]

A Workbench for Network Scientists

About the Network Workbench Community Wiki

Feople
MWB Tool The Metwork YWarkbench Community Wiki is the part of Network Waorkbench (NWE)
Update Sites project. It provides descriptions for algorithms and datasets that have been integrated
Tutorials in the WWB Toaol It is also a place for users of the NWB Tool, the Cyberinfrastructure

: Shell, or any other CIShell based program to get, upload, and request algorithms &
glat::;:;ms datasets to be used in the tool. This site is a sounding board to be used by the

community to work together and create a tool which will meet their needs and the
needs of the scientific community at large.

Glossary
EAQ Check out the lists of available algarithms and datasets, Download the MWB Tool and

play with it.
Related Work
You are invited to add or edit your own dataset and algorithm descriptions {sign up

Site Statistics here), or post wanted algorithms and datasets,

[ oo con | If wou are interested in joining the NWE community, please sign up the NWE mailing list,
post your question there, or contact Weixia (Bonnie) Huang huangh@indiana.edu for
mare information,

| RSS |

bttps:/ [ nwb.slis.indiana.edn/ community
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Epidemics Marketplace

EpIC i T [ H & My Account
; Browse ! Upload ! Request ! About

Recent Activity

The EpiC Marketplace [

. Heed Health Insurance
Categories A g R I e et mlesditis iy
Demographics “"""“'"’m(' L’:“’“
Infectious Dissases T
Social Contagion @Browse @®Upload (?)Request B
Transportation View & Download ~ Upload your Can't find a dataset B
Uncategorized projects, datasets, datasets or create you're looking for? o
: and requests, by a project with Make a Request! e
355§ 1948 F accs f Adeiom § category and tags multiple datasets —
wda i airks £ bedily £ Data Upload:
o e Location of datasets ata fipfoads
F i & _ Romeonmeiiy supeet
Tnmalhies § fnnly Mighn § ﬂu § v of 200 - Tim sherman

Nuida § Frunood V.. § gegrphy § a0 t W _‘D. :1::::::;
rech § health { Healb lomi . § - ol + nfor
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repeaet § mmmant § Smoking © Taakh The Tanmvioml Rt Pacnor
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bttp:/ [ dev.epic.slis.indiana.edu
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VIVO National Network of Researchers
(see also Eagle-I National Network of Resources)

» Semantic web Tl
application + ontology A | @mu _____
editor developed at T Vg —@1\,

e

@.ﬂwww
Cornell. Mi *@ ]
Orne I~ Ir” .\NiAI:th'I\I:IjIISITl

» Enables discovery of
research and
scholarship across
multiple schools.

> Facﬂltates Cross- VIVO is a research-focused discovery tool T b
disciplinary N . —
collaboration. e s

http:/ [ vivoweb.or
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Question-Answer Session

All questions are welcome.

We appreciate your input to this line of tool development via the questionnaire.

Feel free to fax it back via (812) 855-6166.

Thank you.
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cyberinfrastructure for
ETWORK SCIENCE CENTER

School of Library and Information Science | Indiana University Bloomington

Cyberinfrastructures Qutreach

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