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Why Cyberinfrastructure?



Cyberinfrastructure = HUB

Online simulation… …and more!

HUB



Example:  nanoHUB.org

demo >>



nanoHUB Usage Statistics

85,184 users worldwide
>5,000,000 hits/month
All Top 50 US Engr Schools
14% of all .edu domains
333 International Ed Institutions
233 US K-12 schools



Supporting Education

Simulation tools:
• Demonstrations in class
• Homework assignments
• Class projects

Teaching Materials:
• Complete courses
• Tutorials and Podcasts
• Homework assignments



44 classes at 18 institutions

Table 1.4, NCN Annual Report, 2008



44 classes at 18 institutions

4,587 runs!

Simulation Runs        Web Visits



44 classes at 18 institutions

369 runs



Supporting Research

Simulation tools:
• Used by theorists
• Used by experimentalists

Tutorials and Seminars:
• Cutting edge research
• Cited in journal articles
• Preprints and tech pubs



265 Citations



265 Citations… Published where?

Journals 119
Proceedings 104
Ph.D. thesis 8
Masters thesis 5
Books 1
89%

Conferences 8
Magazines 5
TechReps 15
11%



265 Citations… Who?

NCN
40%

Others
60%



265 Citations… Who?  With whom?

NCN
40%

Others
60%

common
author



265 Citations… Cited for what?

Research 213 80%
Res/Edu 9 3%
Education 12 5%
Cyberinfr 31 12%



265 Citations… Examples

Experimentalist
Akiko Ohata
IMEP Minatec, France

Electrical characteristics related 
to silicon film thickness in 

advanced FD SOI–MOSFETs
Ultra-thin fully-depleted SOI 
MOSFETs: Special charge 

properties and coupling effects

Analysis of Scaling Strategies for 
Sub-30 nm Double-Gate SOI

N-MOSFETs

Device Physicist
Enrico Sangiorgi
University of Bologna, Italy

Scaling the High-Performance 
Double-Gate SOI MOSFET down 
to 32 nm Technology Node with 
SiO/sub2/-based Gate Stacks



General Framework

portals

http://hubzero.org

What exactly is HUBzero?
• Unique middleware for simulation and modeling
• Content management system for scientists
• Collaboration and social networking



Cyberinfrastructure for Running Tools

VIOLIN

Maxwell’s
Daemon

Middleware

Physical Machine

Virtual Machine

Content
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Rendering Farm

tool session cluster
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nanoVIS



Rappture:  Rapid Application Infrastructure

Scientist

• Created by NCN in Nov 2004
• Works with your favorite

programming language
• Open Source
• Online at http://rappture.org
• Used by 180 projects and

200 developers

Rappture

=
Simulation

Code



Over 125 tools online!

and 90 more coming soon



Leveraging the Platform

1995 2002 2008 2012

…others

~ $1 million/year for development
NSF Network for Computational Nanotechnology

Mark Lundstrom
Purdue University



New Hubs Online

IndianaCTSI.org – Anantha Shekhar, IUPUI
clinical and translational research in healthcare
online since 10/1/2007 with 1,434 visitors

thermalHUB.org – Tim Fisher, ME Purdue
heat transfer
online since 12/6/2007 with 4,029 visitors

pharmaHUB.org – Rex Reklaitis, ChE Purdue
pharmaceutical product development and manufacturing
online since 12/11/2007 with 1,411 visitors

GlobalHUB.org – Dan Hirleman, ME Purdue
global engineering education
online since 12/17/2007 with 686 visitors

manufacturingHUB.org – John Sullivan, Purdue DP
advanced manufacturing techniques
online since 5/30/2008

cceHUB.org – Marietta Harrison, Purdue DP
cancer care engineering
online since 6/11/2008



How do I set up my own Hub?

Hardware $6,000
Data backups $7,500
6 weeks setup $12k

6 weeks maintenance/year $12k

First year $25,653
Each additional year $12,911

+ indirect costs ~$58,800 for 1 year
~$78,500 for 2 years
~$98,200 for 3 years

Service offered by the
Hub Technology Group in the
Rosen Center for Advanced Computing

Dell 1950 server
750GB storage

16GB RAM

“Starter” Hub:
200 simultaneous tool sessions
Thousands of active browsers
500 users with 1GB storage

details at

hubzero.org



HUBzero is changing the way science is done

• the sharing of information

• expectations of experimentalists
and educators

• the pace of tool deployment

• the face of cyberinfrastructure
http://hubzero.org


