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Data Visualization Literacy

Data visualization literacy (ability to read, make, and explain data visualizations)
requires

e Jiteracy (ability to read and write text, e.g., in titles, axis labels, legend),

e visual literacy (ability to find, interpret, evaluate, use, and create images and
visual media), and

e data literacy (ability to read, create, and communicate data).
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Needs-Driven Workflow Design

DEPLOY
Validation
< —~
Interpretation . m
Stakeholder Visually
encode
l data
Types and levels of analysis determine ¢
data, algorithms & parameters, and Overlay
deployment data
Select
visualiz.
Data —_—> m— type
READ ANALYZE VISUALIZE



Presenter
Presentation Notes
Focus on Visualization

Q type – when where 
Q level – micro to macro
Read = download, survey
Analyze = preprocess (annotate, clean, interlink, unify names, extract networks)
Iterative refinement
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Presentation Notes
Focus on Visualization

Q type – when where 
Q level – micro to macro
Read = download, survey
Analyze = preprocess (annotate, clean, interlink, unify names, extract networks)
Iterative refinement
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Load One File and Run Many Analyses and Visualizations

Times Publication  City of Publisher Country Journal Title Title Subject Category Authors
Cited Year (Full)
12 2011 NEW YORK USA COMMUNICATI Plug-and-Play Macroscopes Computer Science Borner, K
ONS OF THE
ACM
18 2010 MALDEN USA CTS-CLINICAL  Advancing the Science of Research & Falk-Krzesinski, HJ|Borner,
AND Team Science Experimental K|Contractor, N|Fiore, SM|Hall,
TRANSLATIONAL Medicine KL|Keyton, J|Spring, B|Stokols,
SCIENCE D|Trochim, W|Uzzi, B
13 2010 WASHINGTON USA SCIENCE A Multi-Level Systems Cell Biology Borner, K| Contractor, N | Falk-
TRANSLATIONAL Perspective for the Science |Research & Krzesinski, HJ | Fiore, SM | Hall,
MEDICINE of Team Science Experimental KL|Keyton, J|Spring, B|Stokols,
Medicine D|Trochim, W|Uzzi, B
Statistical Analysis—p. 44 Temporal Burst Analysis—p. 48 Geospatial Analysis—p. 52 Geospatial Analysis—p. 52
Location Count | # Citations - .=-
Netherlands 13 292 == —-—
p— ]
United States 9 s — -
Germany n 16 I_
United Kingdom 1 2 .=
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Load One File and Run Many Analyses and Visualizations

Times Publication  City of Publisher Country Journal Title Title Subject Category Authors

Cited Year (Full)

12 2011 NEW YORK USA COMMUNICATIOPlug-and-Play Computer Science Borner, K
NS OF THE ACM Macroscopes

18 2010 MALDEN USA CTS-CLINICAL  Advancing the Science of Research & Falk-Krzesinski, HJ|Borner,
AND Team Science Experimental K|Contractor, N|Fiore, SM|Hall,
TRANSLATIONAL Medicine KL|Keyton, J|Spring, B|Stokols,
SCIENCE D|Trochim, W|Uzzi, B

13 2010 WASHINGTON USA SCIENCE A Multi-Level Systems Cell Biology Borner, K| Contractor, N | Falk-
TRANSLATIONAL Perspective for the Science |Research & Krzesinski, HJ | Fiore, SM | Hall,
MEDICINE of Team Science Experimental KL|Keyton, J|Spring, B|Stokols,

Medicine D|Trochim, W|Uzzi, B
Topical Analysis—p. 56 Paper Citation Network—p. 60 Bi-Modal Network—p. 60
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Sci2 Tool Interface supports A2 Visualization Framework
Download tool for free at sci2.cns.iu.edu
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CNS Web Visualization Framework:
Functionality
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Web Visualization Framework

> Barebones visualizations

> Configuration-based customization

> Multiple stages of rendering

> Instanced visualizations

> Standardization of workflows

> Easy versioned project check-out and deployment
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Presenter
Presentation Notes
“The visualizations we develop are readily-available for use. They are independent of the data that runs them. This creates an environment where a project can be started in a matter of days/weeks instead of months by making existing code almost completely reusable. 

The abstraction of the data-independent model is mitigated by a configuration-based model where a single JSON object maps the data provided to the rendered attributes. This also improves data literacy by forcing the developer and the client consider how their data should be represented. 

Visualizations render only after a data processing step, where the developer can modify the incoming data to fit the visualization’s requirements. Then after the visualization has run, a customization step is ran where the developer can include customized code not present in the underlying plugin to better aid the client’s needs.

Visualizations on a page are instanced by unique identifiers. Multiple visualizations can be included in the same view and changes can be made to any of them without affecting the others. But changes can be applied to all visualization instances if needed. Each instance has access to similar core functionality and data services. This provides a standardized set of operations on each visualization, that can easily be added to/removed from. 

Projects and visualizations can be localized with a single command line operation. Projects and visualizations are stored in a seemingly redundant structure (ex: if two projects use the same visualization, the visualization will be checked out at least twice so that the plugin may be improved without affecting the state of other projects using the same code). All projects and their plugins are isolated, making it easy to incorporate version control and deploy the final solution to the client. Every time a file is saved in the workspace, the project redeploys. The developer always views the deployed version, so the code the developer sees is the same code the client receives. “


CNS Web Visualization Framework:
Examples
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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.
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Presenter
Presentation Notes
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.  

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. 13


Presenter
Presentation Notes
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.  

https://nanohub.org/citations/curate
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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.
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Presenter
Presentation Notes
It 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.  

https://nanohub.org/citations/curate

®| N 5 Cyberinfrastructure for
\¥ Network Science Center

Visualization: UCSD Map of Science
Project: ECON

demo.cns.iu.edu/client/econ-ucsdmap
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This interactive map supports the exploration and comparison of different high-impact and transformative science (HITS) metrics.

Interactive map allows the user to hover over a discipline label to highlight all its sub-disciplines, and also hover over a subdiscipline to see
all subdisciplines it is connected to.

15


Presenter
Presentation Notes
This interactive map supports the exploration and comparison of different high-impact and transformative science (HITS) metrics.  Interactive map allows the user to hover over a discipline label to highlight all its subdisciplines, and also hover over a subdiscipline to see all subdisciplines it is connected to. 

http://demo.cns.iu.edu/client/econ-ucsdmap/
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Visualization: Hex Map of Science
Project: ECON

demo.cns.iu.edu/client/econ-hexmap
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Hex-style rendering of the UCSD map of science allows for easier investigation of metric bars within each hexagon node. This Interactive

map allows the user to hover over a discipline label to highlight all its subdisciplines, and also hover over a subdiscipline to see all
subdisciplines it is connected to.



Presenter
Presentation Notes
Hex-style rendering of the UCSD map of science allows for easier investigation of metric bars within each hexagon node.  This Interactive map allows the user to hover over a discipline label to highlight all its subdisciplines, and also hover over a subdiscipline to see all subdisciplines it is connected to. 

http://demo.cns.iu.edu/client/econ-hexmap/
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Visualization: Heatmap
Project: HSD
demo.cns.iu.edu/client/hsd/static/heatmap group.html

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

i blocks. The lowest survival rates are for
i patients with a low WBC value in the
morning (specifically at 6am).

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

Low WBC Count Normal WBC Count High WBC Count 0 50k

Midnight-8am 9,867/12,212 5,218/6,612 19,992

8am-4pm 4,874/5,559 73,713/78,725 11,199/12,907 97,191

HSD: Time of Day

In this project, we created data
' visualizations to explain HSD to users
and to help them incorporate it into in
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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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Presentation Notes
This visualization shows how white blood cell (WBC) laboratory tests correlate with three-year survival rates. In the heatmaps in Figure 1, the pathophysiology dimension of the data(columns) indicates the test result (i.e., the WBC count); the HSD dimension of the data (rows) is the time of the day of the test; and three-year survival rate (numbers 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). Both visualizations provide aggregated survival rates for all row and columns as shown by the gray bar graphs on the right and below the table.��In observational databases, each data point is a combination of both patient pathophysiology as well as HSD, and both of those dimensions provide valuable information for research. By ignoring one or the other, researchers are missing half the picture. However, conveying the idea of HSD to investigators is difficult. HSD is the result of biases due to how the healthcare system works, which most people do not fully understand. In this project, we created data visualizations to explain HSD to users and to help them incorporate it into in their research.

http://demo.cns.iu.edu/client/hsd/static/heatmap_group.html
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Visualization: Heatmap

Project: HSD
demo.cns.iu.edu/client/hsd/static/heatmap hour.html

This visualization shows how white

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

Pathophysiology: WBC Count blood cell (WBC) laboratory tests
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Presentation Notes
visualizations that show how white blood cell (WBC) laboratory tests correlate with three-year survival rates. In the heatmaps in Figure 1, the pathophysiology dimension of the data(columns) indicates the test result (i.e., the WBC count); the HSD dimension of the data (rows) is the time of the day of the test; and three-year survival rate (numbers and colors in 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). Both visualizations provide aggregated survival rates for all row and columns as shown by the gray bar graphs on the right and below the table.��In observational databases, each data point is a combination of both patient pathophysiology as well as HSD, and both of those dimensions provide valuable information for research. By ignoring one or the other, researchers are missing half the picture. However, conveying the idea of HSD to investigators is difficult. HSD is the result of biases due to how the healthcare system works, which most people do not fully understand. In this project, we created data visualizations to explain HSD to users and to help them incorporate it into in their research.

http://demo.cns.iu.edu/client/hsd/static/heatmap_hour.html
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Visualization: Heatmap

Project: Learning Analytics
demo.cns.iu.edu/webvis/learning-analytics/heatmap.html

Learning Analytics

2637-29374 2015 Student Group Engagement and Scores
Pre-Course Week 1 Week 2 Week 3 Week 4 Midterm Week 5 Week 6 Week 7 Week 8 Week 9 Final Curr. Score

IVMOOC 26.05% 38,3206 31.32% 29.96% 27.1% - 31.07% 24.28% 16:86% 18.23%

7637-29374 33.01% 52.91% 49,89% 59.22% 50.89% 82.56% 49.99% 39.59% 61.63% 54.91% 82.25% 82.4%

Z637-32593 25.08% 54.54% 43.58% 50.67% 53.63% T7.67% 65.7% 59.48% 52.19% 65.71% 47.27% 72.5%9% 75.13%
7637-33781 29.33% 55.38% 49.26% 62.18% T747% l 85% _ 60.8% 55.56% 57.6% 45.60% 70.89% 77.94%
Z637-29374 2015 Student Group Engagement for Week 5
Discussions Page Views Quizzes Engagement - Legends
Student 11 _ Engagement Score
Student 15 Inactive Active Very Active F D E B A
N - i 1
50% 75% 100% 0% 60% T0% B0% 100%

Student 14 73.3%
Student 18 7_0;79:5 Description
i r f stu
Student 19 68.2% The heat map visualization is a representation of student engagement (magenta to blue color scale) and

performance (red to green color scale) throughout a course. The visualization has two levels. The top level
provides an overview of engagement and performance for groups of students, while the bottomn level
provides a detailed break out of student engagement statistics for individuals with an identified group.

Stucen: 17 Mo T T o .

The heat map visualization is a representation of student engagement (magenta to blue color scale) and performance (red to green color
scale) throughout a course. The visualization has two levels. The top level provides an overview of engagement and performance for groups
of students, while the bottom level provides a detailed breakout of student engagement statistics for individuals with an identified group.
19


Presenter
Presentation Notes
It would be worth mentioning that this and the previous slide contain the same visualization code with different data and different configurations. 

http://demo.cns.iu.edu/webvis/learning-analytics/heatmap.html
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Visualization: Sankey
Project: IVMOOC
demo.cns.iu.edu/webvis/learning-analytics/sankey.html

‘Sankey Dlagram of MMOOC Students, 2013-2015

Education

. High School

I Ph.D.

College

Graduate

Gender 2013 2014

ml —5637-2013 56372014 =

IWMOOC-2013 VMOOC-2014

Male

The goal of this visualization is to show the flow of students through Indiana University’s Information Visualization Massive Open
Online Course (IVMOOC) from 2013 — 2015. The diagram (see screenshot in Figure 1) was created using D3 with data from
learning management systems (LMS), such as Google Course Builder and Canvas, but also student demographic data collected
using surveys. The diagram shows demographic information regarding a student’s level of educational attainment and gender
together with the year they took the course, broken down further by IVMOOC and IU sections of the course.

WMOOC-2015

Not Enraolled
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http://demo.cns.iu.edu/webvis/learning-analytics/sankey.html
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Visualization: Sankey
Project: STEM
demo.cns.iu.edu/webvis/stem

B s B v ] = B
GENDER STEM2003 STEM2006 STEM2010 STEM2013
] ] Not Available M}
j Not Avilable Mot Available
MNON STEM Career NON STEM Career
NON STEM Career
Female
Not Available
| STEM Career STEM Career
STEM Career
Male
TEM
j Unemployed j Unemployed Unemployed WOR gTEﬂ E:::g:: m
— Unemployed “—

STEM (science, technology, engineering, math) pathways visualization. Data tool that will make it easier for researchers to visualize pathways
and identify groups of individuals pursuing specific paths.

The primary goal of Sankey visualization was to understand the growth/decline of STEM career interests in students at various educational
levels and across different demographics. Users will be able to precisely analyze and identify the group of students that flow in and out of the
STEM career interest areas and in turn perform detailed research on these focus groups to study the reasons and influencing factors for the
change in career interests.
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Presentation Notes
STEM (science, technology, engineering, math)pathways visualization.  Data tool that will make it easier for researchers to visualize pathways and identify groups of individuals pursuing specific paths.��The primary goal of Sankey visualization was to understand the growth/decline of STEM career interests in students at various educational levels and across different demographics.
Users will be able to precisely analyze and identify the group of students that flow in and out of the STEM career interest areas and in turn perform detailed research on these focus groups to study the reasons and influencing factors for the change in career interests.��A sankey diagram is a visualization used to depict a flow from one set of values to another. The things being connected are called nodes and the connections are called links. Sankeys are best used when you want to show a many-to-many mapping between two domains (e.g., universities and majors) or multiple paths through a set of stages (for instance, Google Analytics uses sankeys to show how traffic flows from pages to other pages on your web site).

http://demo.cns.iu.edu/webvis/stem/
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Visualization: Sankey Diagram
Project: XDMoD
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Analyzing and Visualizing VIVO

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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Presentation Notes
This is an example of a visualization that was integrated into a client’s container. The configuration model allows for easy metric switching. In this product, the sankey columns can be defined by a JSON object, allowing an easy way to create dynamic analyses. 
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Visualization: Temporal Bar Graph
Project: XDMoD

YOMOD rec. v v

Summary | Usage | Metric Explorer | Report Generator | Wisualizations | About

CNS  Grants by Year

2004 2006 2008 2010 202 014 2016 208 2020 2022 2024 2026 m

2002
View Summary:
- # of Awards: 97
- - Funding: $61,413,386
2002 7004 2006 2008 2610 2012 2614 2076 2018 2020 2021 2024 2026 runding
How To Read This Map Legend Award Amount X 4 L o r—
This temporal bar graph represents each record as a horizontal bar with a specific Minimum Award Amount: $5,0 .
i x A £3,270,235
start and end Year, Tt th of each bar encodes the total award amount. Bars are  Maximum Award # - # of Agencies 29
colored to present the funding agency. Color: Funding _ £1,635117

. 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

Filter Labels by #Papers
37

o @) #Papers

This network represents collaboration
patterns based on NSF funding data.
Each node represents a principal o O O O O
investigator (Pl or Co-Pl). It is labelled O @

by the PI’s name, size coded by the Q O O

total value of all awards for each PlI, O O O
and color coded by the number of O

collaborators. An edge between two

Pls denotes that they have a grant 0 O O
together with edge thickness denoting O

the number of times they collaborated QO

and edge color reflecting their success
in terms of total sum of all their joint

awards. The listing on right rank orders o O o
Pls by total dollar amounts. 0
Legend
#Papers #Co-authored Papers
19 37
12 —_— 2
4 1
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Presentation Notes
This network represents collaboration patterns based on NSF funding data. Each node represents a principal investigator (PI or Co-PI). It is labelled by the PI’s name, size coded by the total value of all awards for each PI, and color coded by the number of collaborators.  An edge between two PIs denotes that they have a grant  together with edge thickness denoting the number of times they collaborated and edge color reflecting their success in terms of total sum of all their joint awards. The listing on right rank orders PIs by total dollar amounts.
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Visualization: Twitter Network

Project: Al
demo.cns.iu.edu/client/iai/twitter.html
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Drferdowsi [

O oo
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D 0 ' Fatimasughayar [
-9 Bill_mccann [
Medicalcollege
Uabects
Miexpresscare [
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Aliusatp

Network Legend Kumedcenter

Netracs.
Number of retweets rkoloerz I
Shewithiynch IR

Count of user's tweets with interactions Count of user's retweets User type
{mentions)
EE NH —_— 101 cathrn111
( CTSA ——— 56 Nihdirector [
0 5 341 0 199 BN Other Baronianconsult [
Burklow] [
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Visualization Information Columbiamed
Nodes are sized by the number of tweets a user has made interacting with another user, either as a Retweeting, Replying to, or directly mentioning a user. The Crsc_cleveland
color of the nodes indicate the number of times the user has Retweeted other user's messages. Edge color represents a the number of times a source node has Crsiatucsf
Mayocliniccim I
Limestonatelier [
Unmisc

retweeted a target node's message.
Neats_nin_gov

Osu_ects.

Uthgalthspa °

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
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users interact with each other most often.


Presenter
Presentation Notes
Three exemplary use cases for this visualization are given here. (1) The visualization can be used byNIH/NCATS and CTSA hub communication officers to learn about their position within the network andto understand how the CTSA and NIH twitter users interact with stakeholders and members of thepublic. They can see public users, like news organizations, funders, well-known doctors, and/orcommunities that form around specific diseases and who interact with the CTSA and NIH accounts,promoting research results or looking at new techniques developed by NIH/CTSA. (2) The visualizationcan also be used to analyze the strongest connections between government agencies, CTSA hubs, andthe public to discover potential partnerships and research opportunities between public stakeholdersand between CTSA hubs and NIH accounts. (3) The Twitter User Interaction network can help viewersunderstand if social media strategies are being properly implemented and aligned with research goals ofthe hub, which NCATS and CTSA hubs develop social media strategies, and to verify if the strategy wassuccessful. For example, by looking at the directionality of the edges in the “Selected Twitter UserDetails” window for a particular node in the network, we can see by the inbound reply informationwhich accounts are receiving the most responses by the public and in general. Using Mayo Clinic as anexample, one can see that there are over 10,000 interactions, but only 564 tweets. This indicates thattheir presence online is motivating many people to interact with them. Other user nodes have zerotweets and are isolated, i.e., they have no links to other user nodes, indicating that the CTSA hub’stwitter account is not being capitalized on by the organization.

http://demo.cns.iu.edu/client/iai/twitter.html
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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
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- . 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
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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. 26


Presenter
Presentation Notes
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 proposal/paper abstract or other text to leverage funding resources. 
�There are three use cases: (1) NCATs and other NIH staff can use this visualization to identify relevant experts, publications, clinical trials, and awards that match a proposal/paper abstract or other text to leverage NCATS-funded resources. (2) Anyone can use the visualization to understand what experts,publications, clinical trials, and awards NCATS supports/ed. (3) CTSA hubs can query the visualization to identify potential collaborations and synergies within the 64 CTSAs.

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

CNS Web Visualization Framework
A Boilerplate Example
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Activity Overview

To Do - To setup project workspace and generate a sample visualization from the
framework.

Steps Involved -

> Project dependencies set-up.

> Including a d3 visualization in the project -

1. Part 1 - Adding json file to specify git URLs, building and including a viz.

Part 2 - Creating the html page for it.
Part 3 - Calibrating it to read data.
Part 4 - Adding the json data file.
Part 5 - Modifying the configuration javascript file.

Lk W
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https://drive.google.com/file/d/0B-gBqhHwZeg8Vl8tYUlIZ0ctSVk/view?usp=sharing
https://drive.google.com/file/d/0B-gBqhHwZeg8MnFwTnVtbGtzMlU/view?usp=sharing
https://drive.google.com/file/d/0B-gBqhHwZeg8dzFXVmZpWi10Qjg/view?usp=sharing
https://drive.google.com/file/d/0B-gBqhHwZeg8Z002UzFRdFdvR0k/view?usp=sharing
https://drive.google.com/open?id=0B-gBqhHwZeg8QzhPVG5JMzQtVU0
https://drive.google.com/file/d/0B-gBqhHwZeg8M21KdEZsamlxOFU/view?usp=sharing
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Activity Overview

>

Having fun with it -
1. Part 1 - Adding more html functionality.

2. Part 2 - Adding the corresponding javascript for it.

Uses -

>

>

>

Easy to start at an upper layer of abstraction.
Multiple stages of rendering.

Multiple instanced visualizations in the same project.
Easy versioned project check-out and deployment.
Configuration-based customization.

Ease of use and extensibility.
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Presentation Notes
Re-iterate uses as mentioned by Adam before.

https://drive.google.com/file/d/0B-gBqhHwZeg8d1d0YUFhWE9Fb2M/view?usp=sharing
https://drive.google.com/file/d/0B-gBqhHwZeg8bEx5dlVuRHYwTWc/view?usp=sharing

Outlook
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Outlook

> More robust workflow

> Public-facing code and documentation
> More visualization library support

> Better cross-visualization integration
> Full integration of Angular Material

> More visualization plugins
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Presenter
Presentation Notes
“While WVF is aimed for Developers, there is still too much manual labor to set up, commit, and manage projects. This can be optimized to operate much more like an NPM environment, where ‘plugins’ can be easily included in a project, and monitored by build scripts.

The documentation that exists is still in early stages and can be a little intimidating upfront. This was designed by me, having years of experience developing visualizations and projects. It works very well for developers in my position, but to grow a larger, public community, it needs to be understandable much quicker. 

We have made visualizations with D3, Leaflet, Angular, HTML, and have done a few tests with Canvas. There is nothing stopping a Developer from using alternate libraries to create visualizations, but there isn’t much support in the underlying code. 

Sometimes visualizations need to communicate with other visualizations in the same view. This is all done with hard-coded references to the visualization instances. There’s not much to do to avoid this without compromising the flexibility of the plugins, but more standards and practices are in development to let visualizations communicate more clearly.

For the past (almost) year, we have been using Angular Material (a UI component framework, using Google’s design spec) to supplement the view and containers for our visualizations. WVF already includes some Angular Material directives for allowing easy communication between the view and a visualization plugin instance. We would like to create template directives for each Angular Material component to create fast and functional layouts and UI components.

And finally, more visualizations! The visualizations that exist are a product of the client projects we have done. Very little time has been spent creating visualizations outside of a client project. Having more visualizations would benefit the Center and the public by allowing quick access to dozens of ready-to-use plugins.”
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Borner, Katy (2010) Atlas of Science: Visualizing What We
Know. The MIT Press. http://scimaps.org/atlas

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

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

Upcoming Sackler Colloquium on "Modelling and Visualizing
Science and Technology Developments" will take place in
December 2017 at the Beckman Center, Irvine, CA.
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http://scimaps.org/atlas
http://scimaps.org/atlas2
http://modsti.cns.iu.edu/report
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All papers, maps, tools, talks, press are linked from cns.iu.edu
These slides are at cns.iu.edu/presentations

CNS Facebook: facebook.com/cnscenter
Place & Spaces: Mapping Science Exhibit Facebook: facebook.com/mappingscience

(o]
Q Cyberinfrastructure for - =
/ Netwaork Science Center Search

Development Teaching Outreach Videos Ne vents Connect With Us

custom-made data,
visualization, and
software solutions

Bl Upcoming Events

Open Data and Open Put your money PYad [Katy Borner attends
Code for Big Science » where your citations PIUG 2013 Northeast
of Science Studies are: a proposal for a Conference
new funding system 1013 Katy Bérner presents Mapping
(website accessed Science Exhibit st WSSF
9/05/13)
a DeVElOpment n Qutreach 10.15 Ted Polley & Google Team

present IVMOOC at EDUCAUSE
| Behind the scenes of See some of the most
the design and

development of

AcademyScope

g - 1022 Katy Borner presents at the
fascinating data SCiELO 15 Years Conference
visualizations

in the world.

B videos B Teaching B Our Products

.g Watch Katy Borner's
full presentation from
TEDxBloomington

Successful VMOOC - - We work closely with
will be offered again [ \ clients to provide

in January of 2014 custom-made data,
w visualization, and 33

software solutions
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http://www.facebook.com/cnscenter
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