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Not a Called Shot…  
But It Looks Like One
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nanoHUB Today
370+ Simulation Tools

4700+ Other Resources
3000+ Online Presentations

540+ Teaching Materials

At No Cost:  nanohub.org

http://nanohub.org


A Continuous User Base



A Large User Base
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An International User Base
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Lesson 1
Expand Vertically:

“The needs of the one outweigh the needs of the many”

More capabilities

More users

As the “market” informs you of its needs



Expertise Needed

• Domain Scientists 
• HPC & Middleware 
• Security 
• Web Design / Programming 
• Analytics 
• Hardware 
• Production Operations 
• Databases
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• Domain Scientists 
• HPC & Middleware 
• Security 
• Web Design / Programming 
• Analytics 
• Hardware 
• Production Operations 
• Databases 
• Financial Management 
• Project Management 
• Outreach 
• Administrative 
• Educational Specialists

• Domain Scientists 
• HPC & Middleware 
• Security 
• Web Design / Programming 
• Analytics 
• Hardware 
• Production Operations 
• Databases

Oh…and More 
Expertise Needed



Lesson 2
Expand horizontally

You cannot afford the resources you 
need to do something like this.

Generalize and leverage across projects.









60+ HUBs
28 HUBzero Staff
10 NCN staff (7 FTE)
~2,000,000 Visitors Annually





Lesson 3
Justify Your Existence

Measure Impact, Not Just Users

Make Your Contributors Want to Contribute

Learn from Users



A Large User Base
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Classroom Impact
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Educational Migration
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Educational Adoption
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Educational Adoption



Lesson 4
Fresh and excellent content



Content - Growth 
Relationship
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New Content 
Slowdowns



Lesson 5
Assemble the Right Team



Mark Lundstrom,
Core Science, 

Visionary



Gerhard Klimeck,
Core Science, 

Scale-up
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Michael McLennan,
Scale-out

(HUBzero)
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Lesson 6
You’re never done!

How can we have the same impact for
people who work with data that
we did for people who simulate?

Publication with DOI & Journal Partners
Reputation with Thompson Reuters (Web of Science)

Uncertainty Quantification



Dense Data

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

Dense



(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



(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…

?
?



(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 ?



Knowledge vs Universe

The more we have, the less we know…

Amount of Data Size of Universe

Knowledge Gap



The Trouble with Tables…

Dense tables are 
wonderful for sort, 
search, and filtration

?

Sparse tables are 
terrible for sort, 
search, and filtration



Exploration



Exploration

How do we effectively 
explore a sparse data 
landscape?



IDENT: Partnership with 
Nanomaterial Registry 

 & Navigation Tool

for Nano Technology
Interactive Data Exploration



IDENT 
Column Population Lookahead

Bar Length Indicates 
Amount of Non-Null Data



IDENT 
Column of Interest Selection

Table of chosen data

Visualize Content



IDENT  
Visualization of Content

Population of 
materials



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



Lesson Digression
Ongoing Project:

Use Your Users to Help Each Other



Data About How 
People Use Data



Data About How 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Data About How 
People Use Data

Pat LaFrieda Aged Ribeye,
500 F,
15g seasoning,
4 minutes on a side,
10 minute rest…

This is exactly the kind of 
information watching our 
users explore can tell us!



The Study of How People 
Study Data

Copyright 2015 Michael G. Zentner



The Study of How People 
Study Data

Small Digressions 

Copyright 2015 Michael G. Zentner



The Study of How People 
Study Data

Small Digressions New Directions

Copyright 2015 Michael G. Zentner



The Study of How People 
Study Data

Small Digressions New Directions

New Fields
Copyright 2015 Michael G. Zentner



The Study of How People 
Study Data

Small Digressions New Directions

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



Lesson 7
Begin Thinking About  
Sustainability Early



The Difference a Year Makes

Yeari:

Yeari+1:

“We are working on the following for sustainability…”

“Why are you telling us about sustainability when you 
have N years left?”

“In the next N-1 years…”

“Why do you assume you have N-1 years?  You should look 
at how to become sustainable.”

(Experience from startups tells us that you have 2 years to 
try a business model.  That’s N/2 tries.)



Lesson 8
Assemble the Right Team

• Mark Lundstrom
• Gerhard Klimeck
• Michael McLennan
• Gerry McCartney
• George Howlett
• Alejandro Strachan
• Shawn Rice
• Betsy Hillery
• Steve Clark
• Derek Kearney
• Ben Haley
• Chris Smoke

• Lynn Zentner
• Tanya Faltens
• John Wright
• Vicky Johnson
• Israa Bukhari
• Swaroop Samek
• Jeff Turkstra
• Leslie Schumacher
• Emily Kayser
• Erich Huebner
• Nikki Huang
• Vicky Farnsworth

• Alissa Nedossekina
• Nick Kisseberth
• Steve Snyder
• Nathan Denny
• Dwight McKay
• Sam Wilson
• Rick Kennell
• David Benham
• Pascal Meunier
• Kevin Wojkovich
• Martin Hunt
• Ilya Shunko

NSF: Lynn Preston, Eduardo Misawa, Keith Roper



A Few Events

HUBbub 2015
14-16 Sept, 2015

Sheraton Indianapolis City Center Hotel
http://hubzero.org/hubbub

nanoHUB Users Conference
31 August - 1 September

Purdue University
In conjunction with International Workshop on Computational 

Electronics
https://nanohub.org/groups/conference

HUBzero - Sustainable Manufacturing Activities?

http://hubzero.org/hubbub
https://nanohub.org/groups/conference

