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Impact Assessment IUPUI counter part: Joe Hunt

Reports will be provided to PHI leads to ease evaluation/reporting burden
and to increase their ability to proactively manage teams and research
projects.

Among others, dashboard-like statistics will report the number of

« Team members, including PHI faculty hires and students

* Publications (need acknowledgement text), currently using Google
Scholar, soon WoS

o Submitted proposals (need tag like IUNI)

 Awarded funding

« XDMoD stats

Using publication and funding data, collaboration/publication patterns
before and after PHI comes into existence can be visualized and
compared--ultimately showing the impact of the GC investment on
science/IN.



CoO-AUTHOR NETWORK BEFORE PRECISION HEALTH INITIATIVE

PHI Impact Assessment work aims
to ease the evaluation/reporting
burden for PHI leads and to provide
a more holistic understanding of the
expertise and impact of the PHI
team effort. High quality and
high coverage data about
project activity and outcomes
is required to provide actionable
insights.

The co-author network shown
here was extracted from 800+
papers gathered 10/31 to
11/28/2016. It shows 414 authors
with more than three publications
and 5,808 collaboration edges. Ye

Node size denotes the number of /
publications. Blondel community
detection was applied to identify
(and color) collaboration clusters.
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Name # Pubs Data Source

Borner 108 WoS

Connelly 32 cv

Fox 180  WoS
Hahn 123 WoS a
Myers 29 Wos&cv A
Natarajan 15 Personal Website
Predrag 60 WoS !
Sahinalp 68 PubMed

Siek 32 Google Scholar

Tang 102 PubMed '; \

White 15 cv [ Y

Ye 71 WoS



Mapping Longitudinal Scientific Progress, Collaboration
and Impact of the Alzheimer’s Disease Neuroimaging
Initiative (ADNI)

Xiaohui Yao'34 Jingwen Yan'34, Michael Ginda?3, Katy Bérner?3, Andrew J Saykin'-3, Li

Shen':34, for the Alzheimer’'s Disease Neuroimaging Initiative*

1 Center for Neuroimaging, Indiana University School of Medicine
2 Cyberinfrastructure for Network Science Center, Indiana University Bloomington
3 Indiana University Network Science Institute

4 School of Informatics and Computing, Indiana University

*Data used in preparation of this article were obtained from the Alzheimer’s disease
Neuroimaging Initiative (ADNI) database (adni.loni.usc.edu). As such, the investigators
within the ADNI contributed to the design and implementation of ADNI and/or provided data
but did not participate in data analysis or writing of this report. A complete listing of ADNI
investigators can be found at: http://adni.loni.usc.edu/wp-

content/uploads/how to apply/ADNI_Acknowledgement_List.pdf



ADNI publications
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*Marked orange bars correspond to the actual collected data of 2015 (i.e., 1/1/15-5/12/15).

Figure 1. Statistics for ADNI publications between 01/01/2003 and 05/12/2015. (A) Growth of
ADNI publications on the year-by-year basis; line indicates a linear regression prediction for the
2015 number using data from 2008 to 2014. (B) Growth of institutions involved in ADNI
publications; line indicates a linear regression prediction for the 2015 number using data from

2008 to 2014. (C) Distribution of number of authors per paper. (D) Distribution of number of
institutions per paper.
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Figure 3: Co-affiliation network overlaid on a geospatial map shows collaborating organizations
affiliated with ADNI in North American based on co-authored publications. Only organizations
with at least 4 publications are shown; organizations with at least 30 publications or that are a
Core ADNI research institution have been labeled in the network. Organization relationships
(edges) with four or more co-authorships are shown.
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Supplemental Figure 5: Keyword co-occurrence network focused on major ADNI themes.
Nodes represent keywords relevant to major ADNI themes, including MRI, PET, other biological
biomarkers, clinical and neuropsychological assessment, genetics, and disease and
progression. Edges denote the joint appearance of keywords in a publication. Nodes are
colored based on the themes they belonged to, and those across three or more themes are
colored in dark blue. Both nodes and edges were scaled proportionally based on Bezier curve.
L Only nodes with degree > 2 are shown.




Strategic Foresight:
Comparing IU Efforts to Related R&D Efforts

The Kavli HUMAN project (http://kavliihumanproject.org) is similar
to the PHI effort in terms of data collection and analysis. It
measures everything from microbiome to social distances to
medical records for 10,000 New Yorkers over the next 30 years,
providing the first statistically balanced, contextually rich picture of
human health and development.

PHI publicly promised to address one cancer, one childhood
disease, one chronic disease, and one neurodegenerative disease.
The candidates as of now are

« Cancer: AML, ALL, or multiple myeloma

« Childhood: Fanconi anemia, which is a rare disease.

* Chronic: diabetes or osteoarthritis, probably not obesity
* Neurodegenerative: Alzheimer’s

Many teams in the US and world-wide are working on cures for
these diseases.


http://kavlihumanproject.org/

Compare |U Efforts to Related R&D Efforts cont.

It seems highly desirable to monitor progress by other teams using

Medline publication, NIH funding, WIPO patents, and US clinical

trials data, in order to semi-automatically

» identify relevant publications, funded grants, clinical trials, or
patents,

» Kkey experts (e.g., to hire the best faculty for the PHI team effort
and/or invite them to come visit IU and give talks), and

» to collaborate with the best teams.

Results will be published as internal white papers and in scholarly
journals.



Related CNS Work and Synergies

“Expertise Visualization” for NIH’s Clinical and Translational Science Awards (CTSA)
Program Hubs. The online service lists key experts, publications, funding awards and clinical
trials that match user-specified search queries. Collaborative work with Intelligent
Automation, Inc. work; NIH SBIR Phase Il project entitled “SMS-VAT: A Scalable Multi-Scale
Visual Analytical Tool.”

“Engineering Observatory” that facilitates near real-time monitoring of Engineering
Research Centers (ERCSs) in support of informed decision making. Relevant data streams
comprising course data, publications, patents, scientific datasets, code will need to be
federated. 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. User evaluations will be
performed to validate and optimize the new functionality. This collaborative work with the
nanoHub team at Purdue University is funded by NSF.

“XDMoD Value Analytics” aims to improve our understanding of the interplay between
compute resource availability, resource consumption, and scientific outputs. The overall goal
of this line of research is to provide data-driven, objective input to regular evaluation
exercises but also to support near-real time proactive management and resource allocation
decision making related to optimizing the usage of advanced computing infrastructure. This
collaborative work with UITS@IUB is funded by an NSF EAGER Award.

“Visualizing Healthcare System Dynamics in Big Biomedical Science.” NIH
UO1CA198934 (Griffin Weber, Harvard University, Katy Bérner) June 15 - May 18.



“Expertise Visualization” for NIH’s Clinical and
Translational Science Awards (CTSA) Program Hubs.
The online service lists key experts, publications,
funding awards and clinical trials that match user-
specified search queries. Collaborative work with
Intelligent Automation, Inc. work; NIH SBIR Phase I
project entitled “SMS-VAT: A Scalable Multi-Scale
Visual Analytical Tool.” Sept. 14 - Aug. 16.
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Visualization: IAl Expertise Visualization
Project: Al
demo.cns.iu.edu/client/iai/expertise.html?set=malaria

CTSA Hub Expertise Filter 'malaria’ Results

Clinical Trials

s\ Title Institution Status Start Date
“
. Inigial Swidy of Malaria Vaccine Pfs25-EPAJAlhy Johns Hopkins University Completed 2011
Novel mHeaith Platform to Ensure Quality of € Duke University Not yet recruiting 2015
Phase | Study of the Safety and immunogenicil Johns Hopkins University Completed 2009
Impact of Host Iron Status and Iron Supplemer University of North Carolina at Chapel Hill Recruiting 2009
é o = Effect of Sprinkles With and w/o Fe on Zn Absg University of Colorado Denver Active, not recruiting 2011
- . BN Metabolic Effects of Hydroxychloroguine Washington University Recruiting 2mz
. Publications
< Title Institution Journal Name Publication Year
e " ’;r' Epidemniologic features impacting the pr University of Texas Health Science Cent: Pediatr. Infect. Dis. ). 2010
i Ascaris co-infection does notalter mala Emory University Malar. J. 2013
e - "_ i e |FNyE~2/IL-10 co-producing cells domin University of California San Francisco  PLoS Pathog. 2014
i Placental nEN; fected a University of California San Francisco  Malar. |. 2009
.
. . A Decline in childhood iron deficiency afte University of Minnesota Twin Citles Am. |, Clin. Mutr. 2014
/ I
' ‘,' \'_ Randomized. placebo-controlled trial to Stanford University Hum Vaccin Immunother 203
% . Does this patient have malaria? University of North Carelina at Chapel F JAMA 2010
Suppressed circulating bicyclo-PGE2 lev. University of New Mexico Health Scienc Biochem, Biophys. Res. Commun, 2013
Awards
Title Institution Amount Start Date
#Clinical Trials #Publications #hwards Determinants of Plasmodium liver invasion Johns Hopkins University 51,457,626 2009
& A = 1] L] Urban malaria mapping: a new methodolegy to a Harvard University $169,875 2011
Wolbachia as an Agent for Population Replaceme Johns Hopkins University 3427677 2007
o 1 2 o 15 3 0 215 55 Molecular Mimics of Protein Tertiary Folding fror University of Pittsburgh $1,080,934 2013
Genetic Association Mapping of Malaria Resistanc University of Minnesota Twin Cities $2,769.718 2007
#Clinical Trials, #Publications, and #Awards by CTSA Hub Beta-catenin signaling in endothelial cells during ¢ New York University School of Medicine $989,522 205
) o 18 3= 57 Mentoring Translational Research in HIY University of Califernia San Diego $916,215 2012
Johns Hopkins University [ :
Malaria Transmission and the impact of Control £ Johns Hopkins University 313,171,654 2010

Harvard Univrsvy
University of Caliornia San Frarcisco [

Penn State Milton 5. Hershey Medical Center

Personnel Expertise

University of Washington _ Name Institution #Public. #Awards
University of North Carolina at Chapel Hill _ Gloria £ Oramasionwu University Of Texas Health Science Center At Houstor 1 o
Indiana University Schoel of Medicine [ RR——— Francisca A Abanyie Emory University 1 0
Duke University [ Prasanna Jagannathan University Of California San Francisco z 0
Stanford University IR -
New York University School of Medicine RS Patrick M Newman University Of Califernia San Francisco 1 o
University of California San Diego NG Anne E P Frosch University Of Minnesota Twin Cities 1 0
University of Minnesota Twin Cities [ RNEG_G__ C Buddy Creech stanford University 0
Cose Western Reserve University i - Steve M Taylor University Of North Carolina At Chapel Hill 1 0
University of Pennsylvania [ b O3 i Mo | 2
University of Alabama at Birmingham _ Samuel B Anyona University Of New Mexico Health Sciences Center o

Columbia University NG

This visualization is based on publication datasets retrieved from the Scholarly Database at IU, and is used to identify relevant experts, publications,
clinical trials, and awards that match a search term. 12


http://demo.cns.iu.edu/client/iai/expertise.html?set=malaria
http://demo.cns.iu.edu/client/iai/expertise.html?set=malaria
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Visualization: Twitter Network

Project: Al
demo.cns.iu.edu/client/iai/twitter.html
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This visualization shows CTSA hub and NIH activities on Twitter. The accounts and tweets associated with CTSA and NIH were collected between
August 2015 - Sept. 2015, then processed and analyzed to create a social network based on the interaction behaviors of users. The layout of the
user network is force-directed, meaning that nodes that are close to each other have a stronger connection to one another indicating which Twitter

13

users interact with each other most often.


http://demo.cns.iu.edu/client/iai/twitter.html

“Engineering Observatory” that facilitates near real-time monitoring
of Engineering Research Centers (ERCs) in support of informed
decision making. Relevant data streams comprising course data,
publications, patents, scientific datasets, code will need to be
federated. 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. User evaluations will be
performed to validate and optimize the new functionality. This
collaborative work with the nanoHub team at Purdue University is
funded by NSF. Dec 15 — Nov 17.

14
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Visualization: Co-Authorship Network
Project: ERC
nanohub.org/citations/curate
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This figure shows the collaboration network of one ERC, based on co-authorship extracted from bibliography files. Each node is an author,

and 2 authors are connected if they have authored a publication together.

15


https://nanohub.org/citations/curate
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Visualization: Geographic co-authorship visualization
Project: ERC
nanohub.org/citations/curate

This map shows the co-authorship network overlaid on a geospatial map of the US. each node represents an author and two authors are
connected if they have authored a paper together. 16
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Visualization: UCSD Map of Science

Project: ERC
nanohub.org/citations/curate
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This visualization is in develobment. oz

This organizes and visually represents 554 sub disciplines of science and their relationships to one another. Sub disciplines are grouped into
13 overarching disciplines that are color coded (red for medicine, green for biology, etc.) and labelled. Using a journal name based or
keyword based mapping process, data overlays can be computed. For example, expertise profiles for an individual or an institution are
generated by reading a bibtex or EndNote file with relevant publications, identifying unique journal names, and overlaying geometric
symbols such as circles atop the sub discipline(s) that are associated with each journal. This Map of science can be used to explore,
understand, and communicate the expertise profiles of an institute or nation.

17


https://nanohub.org/citations/curate

“XDMoD Value Analytics” aims to improve our understanding of the
Interplay between compute resource availability, resource
consumption, and scientific outputs. The overall goal of this line of
research is to provide data-driven, objective input to regular
evaluation exercises but also to support near-real time proactive
management and resource allocation decision making related to
optimizing the usage of advanced computing infrastructure. This
collaborative work with UITS@IUB is funded by an NSF EAGER
Award. April 16 - March 18.

18



' N S Cyberinfrastructure for
Network Science Center

Visualization: Sankey Diagram
Project: XDMoD
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This Sankey diagram displays a multivariate analysis of the relationship between IT resources, funding agencies, and publications. The
width of each line represents grant dollars awarded to researchers. The configuration model allows for easy metric switching.
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Visualization: Temporal Bar Graph
Project: XDMoD
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. 5217558

This temporal bar graph represents each record as a horizontal bar with a specific start and end year. The width of each bar encodes the
total award amount. Bars are colored to represent the funding agency (legend of funding agencies are listed on the right). This graph
shows funding duration, amounts, and types over time.
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Visualization: Co-PI
Project: XDMoD
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“Visualizing Healthcare System Dynamics in Big Biomedical
Science.” NIH U01CA198934 (Griffin Weber, Harvard University,
Katy Borner) June 15 - May 18.

22
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Network Science Center

Visualization: Heatmap

Project: HSD

demo.cns.iu.edu/client/hsd/static/heatmap group.html

Patient Survival by White Blood Cell (WBC) Count and Time of Day
Pathophysiology: WBC Count

Midnight-8am
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This visualization shows how white
blood cell (WBC) laboratory tests
correlate with three-year survival rates.
The HSD dimension of the data (rows)
is the time of the day of the test; and
three-year survival rate (humbers and
colors in the boxes) is an outcome
variable. Aggregation level for the HSD
time of day are shown—three 8 hour
blocks. The lowest survival rates are for
patients with a low WBC value in the
morning (specifically at 6am).

In this project, we created data
visualizations to explain HSD to users
and to help them incorporate it into in
their research.

i ]

62.16% 94 83% 0 131,617 0 97,191

Total %Survival: 91.23%
%Survival ‘ #Patients
Total #Patients: 167,349
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Visualization: Heatmap
Project: HSD
demo.cns.iu.edu/client/hsd/static/heatmap hour.html
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= 3pm - 4pm 435/473 10,238/10,669 1,285/1,397 12,539
a2 4pm - 5pm 397/434 10,282/10,751 1,326/1,448 12,633
T Spm - Gpm 208/222 7.820/8,207 1,1611,274 9,703
6pm - 7pm 17123 6,028/6,331 996/1,089 7,543
7pm - 8pm 58/63 4,039/4,226 555/604 4,883
8pm - 9pm 54/57 3,897/4,220 B673/714 4,991
9pm - 10pm 21/23 2,897/3,067 672/732 3,822
10pm - 11pm 10/10 1,839/1,955 453/499 2,464
11pm - Midnight - 929/968 215/219 L 1,187
o
5,809 128,542 23,749
50k
100K--------------“ -

YeSurvival (3-Year) #Patients per Time Group #Patients per WBC Group

L 1 ' |

60.13% 100% 0 128,542 0 15,087

Total %Survival: 92.14%
%Survival ‘ #Patients
Total #Patients: 158,100

This visualization shows how white
blood cell (WBC) laboratory tests
correlate with three-year survival rates.
The HSD dimension of the data (rows)
is the time of the day of the test; and
three-year survival rate (numbers and
colorsin the boxes) is an outcome
variable. Aggregation level for the HSD
time of day are shown— 24 hourly
blocks on the right.. The lowest
survival rates are for patients with a
low WBC value in the morning
(specifically at 6am).

In this project, we created data
visualizations to explain HSD to users
and to help them incorporate it into in
their research.
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http://demo.cns.iu.edu/client/hsd/static/heatmap_hour.html

@ IVMOOC 2017 x

Information Visualization MOOC ivmooc.cnauf et

Register for free: http://ivmooc.cns.iu.edu.



http://ivmooc.cns.iu.edu/

Books Used in the IVMOOC

VISUAL

Cojberint rastructure for
Hetw rk Science Center
-.J DJ

Teaches timely
knowledge:

Advanced algorithmes,

tools, and hands-on
workflows.

\ L 1 a4sS O _T'; [\ NOW ]L C { gc

Teaches timeless knowledge:

Visualization framework—
exemplified using generic
visualization examples and
pioneering visualizations.

26



Cyberinfrastructure for - :
C NS Network Science Center Search f & B

About Us Research Development Teaching Outreach Videos vents Connect With Us

We work closely with
clients to provide
custom-made data,
visualization, and
software solutions

B Research B Upcoming Events

- —= Open Data and Open Put your money filad Katy Borner attends
Code for Big Science where your citations 1 PIUG 2013 Northeast
of Science Studies are: a proposal for a Conference

new fundmg system 10.13  Katy Barner presents Mapping
(website accessed Science Exhibit at WSSF

9/05/13
) 10.15 Ted Polley & Google Team

B Development
present VMOOC at EDUCAUSE

& Behind the scenes of ~7 See some of the most

10.22 Katy Barner presents at the

the design and fascinating data CGELOD 15 Years Conference
development of .| visualizations
AcademyScope in the world.
B3 Our Products
S/~ Watch Katy Borner's Successful IVMOOC < s We work closely with
full presentation from will be offered again ( ) clients to provide
TEDxBloomington . inJanuary of 2014 custom-made data,

visualization, and
software solutions

All papers, maps, tools, talks, press are linked from http://cns.iu.edu
These slides will soon be at http://cns.iu.edu/presentations.html

CNS Facebook: http://www.facebook.com/cnscenter
Mapping Science Exhibit Facebook: http://www.facebook.com/mappingscience



http://cns.iu.edu/
http://cns.iu.edu/presentations.html
http://www.facebook.com/cnscenter
http://www.facebook.com/mappingscience
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