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nanoHUB Today is 
350,000 Annual Users 

Internationally
370+ Simulation Tools

4700+ Other Resources
3000+ Online Presentations

540+ Teaching Materials

At No Cost:  nanohub.org
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http://nanohub.org


What We Did Not Do
Create the “Science”

Create / Enforce Coding Standards
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What We Did Do
Harvested the “Science”
Generated an Audience

Helped People Explore Simulations in Interesting Ways
(Enabled Uncertainty Quantification)
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A Data Activity Spectrum
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A Data Activity Spectrum

Analyze 
Process Answer 

Will this 
kill me? 

Cannot plan for every question…
Must let the human intervene…  
Stored data not necessarily in best form to answer questions…
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Storage vs Questions
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Storage vs Questions
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Storage vs Questions
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A Data Activity Spectrum

Analyze 
Process Answer 

Will this 
kill me? 

Interactive Visualization
& Exploration 

Simulation 

Combination
(e.g. LD50 data) Cannot plan for every question…

Must let the human intervene…  
Stored data not necessarily in best form to answer questions…
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More Than One Global Data 
Store, Format, Even Shape
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More Than One Global Data 
Store, Format, Even Shape
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Dense Data

Within Your Experiment, Your Knowledge is Somewhat Complete
(in your home you know what you own)

Dense
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(somewhat) Sparse Data
In Your Immediate Community, Knowledge is Less Complete

(you know many of the things your neighbors own)

?

?

Gold

Silver

Brain UptakeLiver Uptake
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(more) Sparse Data
In Your Extended Community, Knowledge is Less Complete

(you know many of the things your neighbors own)

Gold

Silver

Biological Measurements

etc…

Environmental Measurementsetc…

?
?
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(very) Sparse Data
In A Wide Community, Knowledge is Very Incomplete

(you don’t know what most people on earth own)

Wide

Variety

of

Electrical - Environmental - Medical - Physical - Financial - Interfacial - etc…

Materials ?
Copyright 2015 Michael G. Zentner



Knowledge vs Universe

The more we have, the less we know…

Amount of Data Size of Universe

Knowledge Gap
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The Trouble with Tables…

Dense tables are 
wonderful for sort, 
search, and filtration

?

Sparse tables are 
terrible for sort, 
search, and filtration
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Exploration
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Exploration

How do we effectively 
explore a sparse data 
landscape?



IDENT: Partnership with 
Nanomaterial Registry 

 & Navigation Tool

for Nano Technology
Interactive Data Exploration
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IDENT 
Column Population Lookahead

Bar Length Indicates 
Amount of Non-Null Data
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IDENT 
Column of Interest Selection

Table of chosen data

Visualize Content
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IDENT  
Visualization of Content

Before we take another 
step, we know what we 
will find.
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IDENT  
Visualization of Content

Population of 
materials
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IDENT  
Visualization of Knowledge

Materials with no 
mechanistic end 
point studies

Materials with mechanistic 
and other end point studies

Materials with only 
mechanistic end point studies
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The Study of How People 
Study Data
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The Study of How People 
Study Data

Small Digressions 
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The Study of How People 
Study Data

Small Digressions New Directions
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The Study of How People 
Study Data

Small Digressions New Directions

New Fields
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The Study of How People 
Study Data

Small Digressions New Directions

New Fields ????
Copyright 2015 Michael G. Zentner



What We Want To Do
Provide Interesting Ways to Explore Data

Provide Lensing Capability to Help People Combine Data
Study How People Study Data (social connections)

Find More Data Partners

NOT become the master repository of data or ontologies
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