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e Dec 09, 2015: Gerhard Klimeck, Michael Zentner, and Katy Borner present
at Engineering Research Center
Observatory Kick-Off Meeting, Washington, DC.

* Dec 12, 2016: Katy Borner presents
at
, Arlington, VA.

e June 1, 2016: Katy Borner presents
at Virtual Presentation to NSF EEC Staff,
Bloomington, IN.

e Borner, Katy, and Steve Snyder, Gagandeep Singh, Sara Bouchard, Adam
Simpson, Gerhard Klimeck, Michael Zentner, and Steve Snyder. 2017.
. Poster at ERC Biennial
Conference.


http://cns.iu.edu/docs/presentations/2015-borner-erc-kick-off.pdf
http://cns.iu.edu/docs/presentations/2016-borner-nano.pdf
http://www.nseresearch.org/2016/
http://cns.iu.edu/docs/presentations/2017-borner-erc-nsf-demo.pdf
http://cns.iu.edu/docs/publications/2017-hutcheson-erc.pdf

Engineering Research Center Observatory
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Indiana University: Katy Borner, Gagandeep Singh, Sara E. Bouchard, Adam H. Simpson, Scott C. Hutcheson
{fnanous  PURDUE Purdue University: Gerhard Klimeck, Michael Zentner, Steve Snyder

Goal: Develop and deploy interactive data visualizations for NSF staff, researchers, and students to increase their
understanding of temporal, geospatial, topical, and network patterns and trends in engineering.

BibTeX Data Upload & Curation Lrarorum

Importing data

BibTeX (.bib) file format is supported.
Upload files via drag and drop into the indicated area at the top of the page, or click and browse LRI
files. You may add multiple files.

Data Curation e
Interface allows the user to clean and correct data in their publication BibTeX file.

Author Disambiguation
The same author may be represented by multiple variations, this feature allows the user to find all
variations and combine all to the preferred name.

Editing Citations
* Role: Allows the user to select an author role (student, faculty, post-doc, staff, other). o i i i
= Gender: User has the option to select either unreported, female, or male. e
» Geolocation: Location field accepts several types of input including city names and zip codes. —— —

After entering the information, the field will turn green if the information was found. Z

Exporting and Visualizing
+ Download allows user to save their BibTeX file after making edits. 3 ! 'y o I
+ Visualization buttons open a new tab for each visualization T Legend
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Science Map Visualization [y
This interactive map supports the exploration of expertise profiles for a researcher, center, department, or univer-

pPeralta-Videa, Jose R.
sity overlaid on a science map so that outliers, clusters, and trends can be discerned.

+ 554 subdisciplines of science are shown, into 13 col ded, labelled di

+ Each circle denotes a subdiscipline.

« Circle area sizes are proportional to the number of papers published per subdiscipline

« Clicking on a subdiscipline brings up a panel in lower-left with & listing of papers in that subdiscipline.
+ The legend details how the information is being encoded.
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Co-authorship Network Visualization ~, B : . —

=
This interactive visualization shows the collaboration network based on co-authorship relations extracted from the bibtex file. It helps
identify clusters of authors that collaborate frequently; 1o detect those authors that serve as gatekeepers by interconnecting different -
clusters; understand the backbone of strong co-author linkages that likely serve as main collaberation and knowledge diffusion pathways. " g
: — -~

« Each node represents an author. Zip code: 8528_ e e Legend

+ Two authors are connected if they have authored a paper together.

+ Fill calor denotes the year of first publication.

« Node outline color indicates author type (student, faculty, post-dos, staff, other) N

« Node size and label size denote the number of papers authored [rRe—— ! o : [ i

« Edge thickness denotes the number of times two authors appeared on a paper logether. dpdopl ikl Comi V| o

* The herizontal bar graph on the right shows the number of papers per auther. . - . - . 4 )/ w

« Clicking on a node in the network highlights publications by that author. Co-authorsh 1p Geos patlal Visualization

« Clicking on an author node in the network or in the bar-graph brings up a listing of publications by that author. . . . :

This interactive visualization shows the co-authorship network overlaid on a geospatial map of the world.,

+ Click on usage button in tap left to leam haw 1o color cade nodes, efc.

* The legend details how the information is being encode + Each node represents an author.

+ Two authors are connected if they have authored a paper together.
Acknowledgements + Circle area sizes encode the number of links per nade, alsa called node degree.
9 - Horizontal bar-graph aids in better understanding of data.
gy - Cyber Platform - Engineering Research Center Observatory. Any opinions, findings, » Clicking on a node highlights the co-authors in the bar graph.

* The legend details how the information being encoded.

This work is funded by NSF via a to Network for C
and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation.
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Engineering Observatory: Goal

Facilitate near real-time monitoring of Engineering Research Centers (ERCs) in support of
better-informed resource allocation, priority setting, and evaluation.

Data mining and visualization web services will be provided for different stakeholders (NSF
staff, researchers, students) to increase their understanding of temporal, geospatial,
topical, and network patterns and trends in engineering.

This collaborative work with the nanoHUB team at Purdue University is funded by NSF,
Dec 15— Nov 17.

CNS



Engineering Observatory: Use Cases

Use Cases:
e Day-to-day operations
e Strategic decision making

e Prepare for site visits

Initial Power Users:

e Mehmet Ozturk, Nanosystems ERC for Advanced Self-Powered Systems of Integrated
Sensors and Technologies (ASSIST)

e Paul Westerhoff, Nanotechnology Enabled Water Treatment Systems (NEWT)

e Greg Carman, Nanosystems ERC for Translational Applications of Nanoscale Multiferroic
Systems (TANMS)

CNS



Engineering Observatory: Data & Visualizations

Data
e nanoHUB data + bibliography files

Visualizations

e Evolving collaboration networks obtained from bibliography files, network layout or overlaid on
geographic map

e Evolving expertise profiles; overlaid onto the UCSD map of science

CNS
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Importing Data

You are here:

Drag BibTeX files here

assist-cumulative-April2017.bib 272 entries
Author disambiguation helper

©® If you find when visualizing your citations that the same author is represented by multiple

variations of their name, you can use this search to find all the variations and choose a
canonical form for them.

Check all ‘ Check none

(1 Adams, J. J. ] citations

[ Adams, Jacob J. ! citations
[ | Adelegan, O. 2 citations

| Adu, Kofi 2 citations

[ 1 Agcayazi, T. 3 citations

[ Agrawal, N. [ citations

1 Agrawal, Richa I3 citations
[ Ahmadivand, A. ! citations
1 Aitken, R. 2 citations

|| Akella, D. [ citations

[ Albe, Virginie ! citations

-

Click above or type to choose preferred format... | Combine selected names

Citations
InProceedings — 2013 IEEE SENSOERS Atomic Layver Deposited TiO2 thin films for envir tal gas
Mills, S. |
Female Male |
| — 1

@CNS https://nanohub.org/erc-citations


https://nanohub.org/erc-citations

Curating Data

After the file is loaded, brief summaries will be shown for Name disambiguation: If the same author
?al(l:h Zr)trg.l Yo_u ma}/ cliick any en_try t? ehxpand it and give a is represented by multiple variations of
ull, editable view of the properties of that entry their name in the visualization, use the
Here, one should make sure that fields that are pertinent to “Author Search” feature to find all
the visualizations being performed are correct and variations and choose a canonical form for
consistent across entries.
them.
LLLLLLLLL Sex: User is provided the choice to select
R ———" . either Female, Male, or Unreported.

Role: User is able to select the role of each
author, e.g., Student, Staff, Postdoc.

Geolocation: The location field accepts

several types of input including city names
and zip codes. After entering that
information, either press ‘Enter’ or move
on to the next field and in a few seconds
the field will reflect whether geocoding
information was found, turning green for
success and red for failure.




Downloading and Visualizing Data

At the end of the page there are buttons to download changes as BibTeX or to launch a number of visualizations
that highlight different aspects of the data.

Article — European Physical Journal-Special Topics Theoretical and technological building blocks for an innovation accelerator
van Harmelen, F. and Kampis, G. and Borner, Katy and van den Besselaar, P. and Schultes, E. and Goble, C. and Groth, P. and Mons, B. and Anderson, S. and Decker, S. and
Hayes, C. and Buecheler, T. and Helbing, D.

Article — Journal of Informetrics Approaches to understanding and measuring interdisciplinary scientific research (IDR): A review of the literature
Wagner, C. S. and Roessner, J. D. and Bobb, K. and Klein, J. T. and Boyack, K. W. and Keyton, J. and Rafols, 1. and Borner, Katy

Article — Scientometrics Mapping interactions within the evolving science of science and innovation policy community
Zoss, A. M. and Borner, Katy

Download BibTeX

Visualize 29 journals using map of science

Visualize author geolocation network

Visualize co-authorship network

\Visuahizations open 11 a ne window ensc ~ ave enabled nopuins tor the huib
YioUdilsldalViilo VLD 111 o LIWY VP LLIVIUVY . Wdlolil e WAL LIGA Y A A LLAUVLME PV VPO VL WD IV

CNS .



Co-Author Visualization — Network Layout

Each node in the figure represents an author, and author node area size scales with the number of publications. Author
nodes with three publications or more are labelled by the author’s name. Two authors are connected if they have
authored a publication together and link width scales with the number of joint publications between those authors.

CNS
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Filter labels by Node weight:
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https://nanohub.org/citations/curate

Co-Author Visualization — Geomap
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Expertise Profile Visualization -- UCSD Map of Science

Maps of science can be used to explore, understand, and communicate the expertise profiles of institutes or nations; to
chart career trajectories; to identify emerging research frontiers. They allow us to track the emergence, evolution, and

disappearance of topics and help to identify the most promising areas of research.
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NEWT (new ERC) ASSIST (most pubs are in Chem, Mech & Civil Eng,
EE and CS, Math and Physics)

Chemistry Chemistry
Math & Physics O Math & Physic O
o . C o _ ;

Infeclioys/Disease
Medical Specialties

Map contnued on ng

Infeclieus /Disease
Medical Specialties
Biology

o
Earth Sciences Earth Sciences

2008 The Regents of the Universty of Califomnia and Scilech Strategies.

2008 The Regents of the Universty of Califomia and Scifech Strategies.
Map updated by SciTech Strategies, OST and CNE in 2011.

Map updated by SciTech Strategies, OST and CN5 in 2011,

TANMS (most interdisciplinary, Nature paper)
Legend

Circle area: Fractional Journal Count

Chemistry
Math & Physics =
: How To Read This Map
ZO“,'-' e The UCSD map of science depicts a network of 554 subdiscipline nodes that
8 . Ife choug Disease. _ ~ are aggregated to 13 main disciplines of science. Each discipline has a distinct
R S color and is labeled. Overlaid are circles, each representing all records per
e unique subdiscipline. Circle area is proportional to the humber of fractionally
assigned records. Minimum and maximum data values are given in the legend.

2008 The Regents of the University of Califomia and Scifech Strategies.
Map updated by SciTech Strategies, OST and CNS in 2011
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Visualizations Used in ERC Annual Reports
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NEWT Report

i e sy

Figure A. NEWT Year 1 and Year 2 network-based co-authorship map illustrating
publication collaborations. Credit: Cyberinfrastructure for Network Science Center,
University of Indiana

Translational Research Awards
Translational research has begun to ramp up in Year 2, below we summarize some
highlighted outcomes from those projects.

We investigated membrane fouling mechanisms in Cambrian’s hybrid membrane

bioreactor-ion exchange membrane process for winery wastewater treatment applications,

evaluated and developed fouling control strategies. The recommended fouling control
strategy will be used by Cambrian in its full scale system operation.

We collaborated with the nanophotonics materials team at Luna Innovations Inc. to
develop and evaluate new photothermal nano materials that can improve the
photothermal efficiency of the MD membrane. Titanium nitride nanoparticles, mixture of
carbon black and titanium nitride. and carbon coated titanium nitride were evaluated both
in suspension and membrane coatings. The Phase (II) proposal was submitted in April for

CNS

The figures below show the evolving NEWT collaboration network based on co-
authorship extracted from bibliography files (Figure A). Legends are included in
the bottom-left of each visualization to explain the sizing of author nodes and
collaboration links. Each node represents an author, and author node area size
scales with the number of publications. Author nodes with two publications or
more are labelled by the author’s name in the top visualization, while author
nodes with three publications or more are labelled on the bottom visualization.
Two authors are connected if they have authored a publication together and link
width scales with the number of joint 26publications between those authors.
Note that size coding differs for the two visualizations.

Network layouts differ structurally as each is spatially optimized for each of the
two periods. The network on top shows the 78 authors that published 15
publications in 2015/2016. Note that one publication has 16 authors resulting in
a so-called fully connected clique network that is connected to other
subnetworks via Pedro J.J. Alvarez. The network below shows 173 authors that
published 48 journal articles in 2016/2017. Comparing the two visualizations
reveals that NEWT impact in terms of authors and publications has increased
considerably—there are about more than twice the number of authors
publishing almost four times more publications within 2016/2017 than in
previous years. Plus, there are many larger subnetworks that are more
interlinked—showcasing intense collaboration and communication. Authors like
Pedro J.J. Alvarez, Jorge Gardea-Torresdey, and Paul Westerhoff have not only
many publications to their credit but they also interconnect different
subnetworks—effectively serving as gatekeepers. Thickness coding of lines
supports the identification of major collaboration (and most likely
communication) pathways in this rapidly evolving professional network.

18



NEWT Reporting Year 1

#Papers

3
© 1

#Co-authored Papers
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: oWesterhoff, Paul
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oElimelech, Menachem ;
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NEWT Reporting Year 2 :
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TANMS Report

2014-2015 #Papers

2016-2017

marry
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Figure 3-2 TANMS Authoring Network 2014-15 [top) and 2016-17 (bottom)
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CNS

ERC Web Table 1 provides a quantifiable summary of the TANMS'’s research
productivity related to the three testbeds. Research productivity, in addition
to testbed development, is a required reporting metric by NSF to assess the
health and quality of a center’s program. As can be seen in this table TANMS
continues to have a healthy number of journal publications, i.e. 36
publications in the last year from core funding and 35 from associated
projects or a total of 229 since center inception. Maybe more complete
publication information is provided in the coauthor network visualization
provided in Figure 3.2.1-1 for the last couple of years.

Each node in the figure represents an author, and author node area size
scales with the number of publications. Author nodes with four publications
or more are labelled by the author’s name. Two authors are connected if they
have authored a publication together and link width scales with the number
of joint publications between those authors. The network on top shows the
authors network for 2014/2015. The top-three authors with the most
publications are Kang L. Wang, Greg P. Carman, and Pedram Khalil Amiri. The
network at the bottom of the figure shows publications for 2016/2017. The
top-three authors with the most publications are Kang L. Wang, Gregory P.
Carman, and Guogiang Yu. Comparing these two visualizations reveals that
the TANMS impact in terms of authors and publications was unusually high in
the initial years and is increasing continuously—i.e. there are many more
unique authors publishing within 2016/2017 than in previous years. Plus,
there are large, strongly interlinked subnetworks— showcasing intense
collaboration and communication. Authors like Kang L. Wang and Greg P.
Carman, to their credit, also interconnect different subnetworks—effectively
serving as gatekeepers. Thus, TANMS has a vibrant publication record showing
extensive collaboration across all campuses. This brief snapshot clearly shows
that TANMS system/team approach representing the corner stone of an NERC
is alive and well.



TANMS 2014-2015
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Visualizations Used in ERC Site Visit Presentations
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ASSIST Co-authorship Network 2012-2017

CNS @ Indiana University
2017

#Papers

38
18
1

#Co-authored Papers
. 13

- /

— 1

This network was generated from 271 ASSIST
publications. It comprises 48 authors and 128
edges and covers the years 2012 through March
2017. Nodes are sized by the cumulative number
of publications associated with an author. Edges
are sized by the cumulative number of ASSIST
related papers published by an author.

CNS

Zhu,&ong

Rahn, Christopher D

Trolier-mckinstry, Susan

Muth, dohn F

Lach, dohn C.

Calhoun, Benton H.
Wentzloffy David D

Displayed Year: 2012
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ASSIST Co-authorship Network 2012-2017

CNS @ Indiana University
2017

#Papers

38
18
1

#Co-authored Papers
. 13

- /

— 1

This network was generated from 271 ASSIST
publications. It comprises 48 authors and 128
edges and covers the years 2012 through March
2017. Nodes are sized by the cumulative number
of publications associated with an author. Edges
are sized by the cumulative number of ASSIST
related papers published by an author.

CNS

JonesgM Gal Snipes, Shedra Amy
Kim, K Wook BhansalipShekhar
Dickey, Michael D
Velev,©rlin D
Muth,@ohn F
Zhu,&ong

Misra,&/eena
Lee, Bongmook

Bozkurt, Alper

Lach, dohn C.

Jackson,Thomas N

Calhoun,Benton H.

Rahn, Christopher D Wentzloffy David D

Trolier-mckinstry, Susan

NarayanpRoger J

Displayed Year: 2012-2013

Datta,Suman

Krim, Hamid

Narayanan, ¥ijaykrishnan

Wang, €hunlei
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ASSIST Co-authorship Network 2012-2017 Displayed Year: 2012-2014
CNS @ Indiana University

201 7 JonesiM Gail Snipes, Shedra Amy
Kim, Ki»Wook Bhansalif)Shekhar
Dickey, Michael D
Velev,©rlin D
Mayer, #heresa
#Papers Muth{John E y
Moon, Jeong-ho
38 ZhugYong Chang, €hih-hao Dattaf Suman
18
1 Narayanan,(Mijaykrishnan

MisragVeena
Lee, Bangmook Nagle, Ht

Oralkan, O
#Co-authored Papers raam, mer
Bozkurt, Alper
I 13 Ozturk, Mehmet C.
— Escuti, Michael James Jur, Jesse S Wang, €hunlei
— 1 VeetypElena

Bradfordy Philip D
Mccordp Marian

This network was generated from 271 ASSIST Vashaee Daryoosh

publications. It comprises 48 authors and 128

edges and covers the years 2012 through March

2017. Nodes are sized by the cumulative number

of publications associated with an author. Edges Jackson, @homas N
are sized by the cumulative number of ASSIST

related papers published by an author. Calhouni; Benton H.

Lach, dohn C.

Rahn, Christopher D Wentzloffy David D

Roundy, Shad

Trolier-mckinstry, Susan

Rajagopalan, Ramakrishnan

Werner, Douglas H NarayangRoger J
Randallp Clive A El-zahab, Bilal

Krim, Hamid



ASSIST Co-authorship Network 2012-2017 Displayed Year: 2012-2015
CNS @ Indiana University

201 7 Jones@M Gail Snipes, Shedra Amy
Kim, KirWook Bhansali, Shekhar
Dickey, Michael D
Velev,@©Orlin D
Mayer, T#heresa
#Papers Muth{John E y
Moon, Jeong-ho
38 Zhuf¥ong Chang, €hih-hao Dattal Suman
18 Gu, Zhen
1 Narayanan{Vijaykrishnan

Misra, Veena
Lee, Bangmook Nagle, Ht

Pedeny David
#Co-authored Papers Reallely Omer
Bozkust, Alper
I 13 Ozturk, Mehmet C.
— / Escuti, Michael James Jur, Jesse S Wang,€hunlei
-1 VeetypElena

Bradfordy Philip D
MccordypMarian

This network was generated from 271 ASSIST
publications. It comprises 48 authors and 128
edges and covers the years 2012 through March
2017. Nodes are sized by the cumulative number
of publications associated with an author. Edges Jackson,(Thomas N

are sized by the cumulative number of ASSIST

related papers published by an author. Calhoun, Bénton H.

VashaeegDaryoosh

Lach, dohn C.

Rahn, Chfistopher D Wentzlofy David D

Roundy, Shad

Trolier-mckinstry, Susan

Rajagopalan, Ramakrishnan

Werner, Douglas H NarayanpRoger J
RandallpClive A El-zahab, Bilal

Krim, Hamid



ASSIST Co-authorship Network 2012-2017

CNS @ Indiana University
2017

#Papers

38
18
1

#Co-authored Papers
. 13

- /

— 1

This network was generated from 271 ASSIST
publications. It comprises 48 authors and 128
edges and covers the years 2012 through March
2017. Nodes are sized by the cumulative number
of publications associated with an author. Edges
are sized by the cumulative number of ASSIST
related papers published by an author.

CNS

JonesfiM Gail Snipes, Shedra Amy
Kim, KiWook Bhansali, Shekhar
Dickey, Michael D
Velev,®©rlin D
Mayer, Theresa
Muth{ John E
Moon, Jeong-ho
Zhui¥ong Chang, Ghih-hao
Gu, Zhen

Misra, Veena
Lee, Bongmook Nagle, Ht
Strohmaier, Jason

Peden; David Oralkan) Omer

Bozkuirt, Alper
Ozturk, Mehmet C.

Escuti, Michael James Jur, Jesse S

VeetypElena Daniele, Michael A \
Bradfordy Philip D

MccordpMarian

Vashaee{Daryoosh

Kiani, O. Seyed Mehdi
Lach,/John C.

Jackson,(Thomas N

Calhoun, Benton H.

Rahn, Christopher D Wentzlo@David D

Roundy, Shad

Trolier-mcKinstry, Susan

Rajagopalan, Ramakrishnan

Werner, Douglas H NarayanpRoger J Pala,iNezih
RandallpClive A El-zahab, Bilal

Displayed Year: 2012-2016

Lunardi, Leda
Datta, Suman

Narayanan, Vijaykrishnan

Wang{Chunlei

Lobaton, Edgar Krim, Hamid
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ASSIST Co-authorship Network 2012-2017

CNS @ Indiana University
2017

#Papers

38
18
1

#Co-authored Papers
. 13

- /

— 1

This network was generated from 271 ASSIST
publications. It comprises 48 authors and 128
edges and covers the years 2012 through March
2017. Nodes are sized by the cumulative number
of publications associated with an author. Edges
are sized by the cumulative number of ASSIST
related papers published by an author.

CNS

JonesfiM Gail Snipes, Shedra Amy
Kim, K Wook Bhansali, Shekhar
Dickey, Michael D
Velev,©rlin D
Mayer, Theresa
Muth; Jehn E
Moon, Joong-ho
Zhu; Yong Chang, Chih-hao
Gu, Zhen

Misra; Veena
Lee, Bongmook
Strohmaier, Jason

PedenyDavid QOralkan) Omer
Bozkuirt, Alper
Ozturk, Mehmet C.

Escuti, Michael James
VeetypElena

Nagle, Ht

Jur, Jesse S

Daniele, Michael A
Bradfordy Philip D

MccordpMarian

Vashaeg] Daryoosh

Kiani, O. Seyed Mehdi
Lach/John C.

Jackson,(Thomas N

Calhoun, Benton H.

Rahn, Christopher D Wentzlofy David D

Roundy, Shad

Trolier-mcKinstry, Susan

Rajagopalan, Ramakrishnan

Werner, Douglas H NarayanpRoger J
RandallpClive A

Pala,iNezih
El-zahab, Bilal
Lobatom, Edgar

Displayed Year: 2012-2017

Lunardi, Leda
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Krim, Hamid
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ASSIST Co-authorship Network 2012-2017

CNS @ Indiana University
2017

#Papers

38
18
1

#Co-authored Papers
. 13
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Other authors
ASSIST student authors

This network was generated from 271 ASSIST
publications. It comprises 551 authors and 2,511

edges and covers the years 2012 through March 2017.

The 48 faculty associated with ASSIST are colored in
green. All other authors are colored in light green.

CNS

Jones{M Gail Snipes, Shedra Amy
Kim, K Wook Bhansali, Shekhar
Dickey, Michael D
Velev,/Orlin D
Mayer, Theresa
Muth; Jehn FMoon. Joong-ho
Zhu; Yong Chang, Chih-hao
Gu, Zhen

Misra, Veena
Lee, Bongmook Nagle, Ht
Strohmaier, Jason

Peden, David Qralkan, Omer

Bozkurt, Alper
Ozturk, Mehmet C.

v Escg?i, Michael James Jur, Jesse S
estypElena Daniele, Michael
aniele, Michael & _ dfords Philip D

Mccordy Marian

Vashaee| Daryoosh

Kiani, O. Seyed Mehdi
Lach,John C.

Jackson,(Thomas N

Calhoun, Benton H.

Rahn, Christopher D WentzloQ0avidl)

Roundy, Shad

Trolier-mcKinstry, Susan

Rajagopalan, Ramakrishnan

Werner, Douglas H NarayangRoger J Pala,Nezih
RandallyClive A El-zahab, Bilal

Lunardi, Leda
Datta, Suman

Narayanan, Vijaykrishnan

Wang, Chunlei

Lobaton, Edgar Krim, Hamid
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Next Steps & Possible Future Visualizations
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Next Steps

Visualization code is fully integrated in nanoHUB. Decide if visualizations should
be added to HUBzero.

e Optimize current visualizations based on user feedback. Interactive visualizations
are best for exploration; static visualizations are required for slides, reports,
publications.

e Provide guidance on ERC activity data acquisition—what data should be captured
in which format to support what kind of decision making.

e Explore visualizations that provide additional insights into ERC usage and the
impact of resources on S&T progress, see subsequent two slides.

CNS



XDMOD: Sankey Diagram of IT Resource Impact on Research (funded by different NSF project)

Visualization displays the relationship between IT resources, funding, and publications. The width of each line
represents grant dollars awarded to researchers at one institution.

Scrivner, Olga, Gagandeep Singh,
Sara Bouchard, Scott Hutcheson,
Ben Fulton, Matt Link, and Katy
Borner. 2018. "XD Metrics on
Demand Value analytics:
Visualizing the impact of internal
information Technology
investments on external Funding,

Publications, and collaboration
networks". Frontiers Research
Metrics and Analytics 2 (10).

B xomeD
€« C | & https://xdmod-dev.ccr.buffalo.edu:9001/#tg_usage?node=statistic_ValueAnalyticsGrants_none_time_proportional_grant_dollars b+ Il aa:
)tDMoD Hello, Testd98 Yearke [Dovelopor] (iogoul) ) Dasnboard 7 My Profie () About T Roadmap [ 8 Contact Us~ @) Help~

Summary | Usage Metric Explorer | Allocations = App Kernels | Report Generator = Compliance = Custom Queries | Sci Impact | Job Viewer | About

uraton D3yer  ~ St 2013-00-22 (A Enc 20160022 3

¥ Quiick Fitars ~

il SUFHENIN DY HBS0UTe

i SUPREMM by Service Provider
B SUPREMM by Share Mode

&b SUPREMM by Systom Usemarme
B SUPREMM by User

4% SUPREMM by User Ingtiution

o & ValeAnaiyticsGrams Summary
il Number of Grants Endec
il Number of Grants Swnea
{12 Time Preporonal Dailars of Actve Grants

o & ValushnalylicsGrants by VA Funding Agency

4 il Number of Grants Ended
4 by VA Porson
VA Funding Agency NSF
Ty VA Grant
VA Person Foldnaus. Charies
i Number of Grants Sianed
il Tene-Proportional Dollars of Active Grarts
& ValusAnalyticsGrants by VA Geant
& ValsehnalyticsGrants by VA Geant Role Organzation
4B ValushnalyticsGrants by VA Grart Roie Tyse
& ValusAnalylicsGrans by VA Person

+ & ValuieAnalytics GraniRoles Summary

ol Number of Grant Roles Ended
ol Number of Grant Roles Staned

1 & vaeAnaiticsGrantRoles by VA Funding Agency

a gl Number of Grant Roles Engea
4 1 by VA Person
VA Funding Agency. NSF
7 by VA Grant Role Type
VA Porson: Foldhous, Charles
ol Number of Grant Roles Staned
& VaueAnalyticsGrantRoles by VA Grant Role Orgarizaton
& vaueAnalyticsGranRoles by VA Grart Roke Type
- 7 by VA Grant Role Type
VA Porson: Feidnaus, Charos
il Number of Grant Roles Started
& VaueAnalyicsGraniRoles by VA Grant Rolo Organizasion
4k VolueAnalyticsGrantRoles by VA Grant Reie Type
& VaueAnalyicsGraniRoles by VA Porson

2 Ratrash & Dsplay~  Top 10 | [EExpont | (BiPrint | Available For Report

(3

/T 2 Beollars of Active Grants

IT Resources Funding Publications

Macroscopes for Explering, Navigating, and
Managing Science and Technology

= = e

| '_'T;;g!i%:mmmin;malsdem
> HelpsAmerlca

BigRed2 e - Knowledge Flows and Delays in the
g > Pharmaceutical Innovation System

qugirgﬂnmcﬂon of Science...

= o= NSF Neurological Disorders and Publication... .
. 'I‘LS
Mason
= fong Distance Interdisciplinarity Leads to... [l

e — = g Replicable Science of Science Studies
VM2 = — S DOE
Hi g N ks on Multipl =
Research Discovery through Linked
Storage 1 Open Data
DOD

Analyzing and Visualizing VIVO

= XSEDE: Summarizes all Value Analytics data.
= Time-Proportional Dollars of Active Grants (S): The sum of each of the amount of dollars associated with applicable, active grants

multiplied by the percentage of their lifetimes a data peint covers. This assumes an even distribution of grant dollars over the lifgli 0
a grant.
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Future Work (Outside current project scope)

Study and visualize the
structure and dynamics of
Engineering, particularly the
interplay of

* Job market demands

e Education and training
(residential and online)
S&T progress

Communicate S&T dynamics
to general audiences via
moderated news broadcasts

CNS

/1\ < =
A~ 4

7 ~ .
\—I‘i—/

Jobs

Courses

Science &
Technology
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Science & Technology vs. Education/Training vs. Jobs

Katy Borner, Olga B. Scrivner, Xiaozhong Liu, Indiana University

Data Science

Need to study the (mis)match
and temporal dynamics of
S&T progress, education and
workforce development
options, and job
requirements.

Jobs

Challenges:

e Rapid change of STEM
knowledge

Courses

* Increase in tools, Al

e Social skills (project
management, team
leadership)

Science &
Technology

* Increasing team size




Science & Technology vs. Education/Training vs. Jobs

Study results are needed by:

* Students: What jobs will exist in 1-4 T
years? What program/learning trajectory g

is best to get/keep my dream job? Jobs

 Teachers: What course updates are -
needed? What curriculum design is best? / / |
What is my competition doing? How _
much timely knowledge (to get a job) vs. iy . J(
forever knowledge (to be prepared for 80 | | :
productive years) should | teach? How to ,e
innovate in teaching and get tenure? | o

—
|

Courses

]
>

 Employers: What skills are needed next
year, in 5 years? Who trains the best?
What skills does my competition list in job
advertisements? How to hire/train \
productive teams? : : o

Science &
Technology

et

>
i}
i

What is ROl of my time, money,
compassion?
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ABOUT THE NAS MEMBERSHIP PROGRAMS PUBLICATIONS MEMBER LOGIN

All Completed Colloquia

PROGRAMS
Arthur M. Sackler

COLLOQUIA

Sackler Colloquia

» About Sackler Colloquia

» Upcoming Colloguia Completed Colloquia

» Completed Colloquia
Below is a list of completed colloquia, beginning with the most recent. Follow the link from the title of each colloquium to view a

» Sackler Lectures description of the colloguium and its program, and also find links to videos and PNAS papers as they become available.

» Video Gallery 2018

» Connect with Sackler

Colloguia Creativity and Collaboration: Revisiting Cybernetic Serendipity

March 13-14 2018; Washington, D.C.

» Give to Sackler Colloquia Organized by Ben Shneiderman, Maneesh Agrawala, Alyssa Goodman, Youngmoo Kim, and Roger Malina

Economics, Environment, and Sustainable Development

January 17-18, 2018: Irvine, CA

Organized by Simon Levin, Stephen Carpenter, Gretchen Daily, Sir Partha Dasgupta, Paul Ehrlich, Geoffrey Heal,
Catherine Kling, Jane Lubchenco, and Stephen Polasky

Cultural Programs

Distinctive Voices

. . . Videos
Kavli Frontiers of Science
Keck Futures Initiative 2017
LabX Modeling and Visualizing Science and Technology Developments
December 4-5, 2017; Irvine, CA
Sackler Forum Organized by Katy Bérner, William Rouse, H. Eugene Stanley, and Paul Trunfio
Videos

Rt et i e~ et

@ CNS http://www.nasonline.org/programs/sackler-colloquia/completed colloquia/modeling-and-visualizing.htm! 32



http://www.nasonline.org/programs/sackler-colloquia/upcoming-colloquia/

Atlas Trilogy

e Borner, Katy (2010) Atlas of Science: Visualizing What We Know.
The MIT Press. http://scimaps.org/atlas

e Borner, Katy (2015) Atlas of Knowledge: Anyone Can Map. The
MIT Press. http://scimaps.org/atlas2

e Borner, Katy (2020) Atlas of Forecasts: Predicting and
Broadcasting Science, Technology, and Innovation. The MIT
Press.

* ModSTI Conference slides, recordings, and report are at
modsti.cns.iu.edu/report

CNS

:\il_.|*-~

of Hfh_'l 1CE

Atlas of Knowled ge

\i",l\ Can Map

Atlas of Forecasts
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http://scimaps.org/atlas
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http://modsti.cns.iu.edu/report

Cyberinfrastructure for

Network Science Center Search f @ BN

About Us Resear( Development Teaching Outreach Videos P & Events Connect With Us

We work closely with
clients to provide
custom-made data,

; = 4: \ visualization, and
These slides are at .y wu software solutions
cns.iu.edu/presentations . : s -

All papers, maps, tools, talks, press
are linked from cns.iu.edu

CNS Facebook: . ik st : P —— B Our Products
' ubmitted paper: - érner Appointed to
faCEbOOk.Comlcnscenter “ : - MOOC VisuF;Ip *” u.s. Dep;rizment of » T W:e WORK ciose.lywith
T e commare O A (L)} denomende
. . E Advisory Council w visualization, & ,
Place & Spaces: Mapping Science software solutions
ibi . Bl Development
Exhibit Facebook: P
faCEbOOk-com/mappingSCience IO Online version of £ CDC Museum to Host
Sop A0 AL AcademyScope now W~ & = . Places & Spaces:
"::e-ﬁ‘:'i-‘i"-- available on the & . .:-.'.-i Mapping Science

National Academies 243 i‘_ﬁ’ﬁ Exhibition
Press website

B Videos B Teaching

Watch Katy Bérner's
presentation of
Humanexus at the |U
CEWIT Faculty Alliance
Salon

Purchase Visual
Insights, the IVMOOC
companion textbook

JCNS
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