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past

1994

AT&T

2002

NCN

>7M hits (1994 - 2002)

(with J. Fortes and N. Kapadia)
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Network for Computational Nanotechnology

Mission:
Research that helps move nanoscience 
to nanotechnology to nanomanufacturing.

Infrastructure to:
• connect experts in theory, modeling, and 

simulation to experimentalists 

• promote cross-disciplinary and 
simulation-based education

• disseminate insights and understanding 
and research methods

established in 2002: Key strategy:  
cyberinfrastructure

nanoHUB.org
1) “simulation at your fingertips”
2) online training
3) online learning
4) tools for collaboration



online simulation and more

#

date
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on computing

“The purpose of computing is insight, not numbers.”

R.W. Hamming  (in the introduction to his book, Introduction to 
Applied Numerical Analysis, 1971.

“In this book Hamming taught that tailoring 
a numerical method to fit a physical 
problem, rather than blindly using a generic 
“all-purpose” routine, could provide insight 
into the problem by underlining its 
peculiarities.”

http://en.wikipedia.org/wiki/Richard_Hamming
R.W. Hamming
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the diffusion of knowledge

Bell Labs Transistor 
Workshops (1950’s)

SEEC
R.B. Adler, et al., 1960-1967

Shockley 
(1939)

Shockley (1951)

transistor (1948)
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Vlad Shalaev

ECE 696s Nanophotonics:  19,898 viewers

V.M. Shalaev
Robert and Anne Burnett Professor
2010 Max Born Award
2010 Willis E. lamb Award
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online simulation with Rappture

Rapid Application Infrastructure (rappture.org)

Maxwell’s Daemon middleware

Nanoviz visualization

More than 180 
simulation tools 
now online.
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Arvind Raman:  Scanning Probe Microscopy

Arvind
Raman

* J. Melcher, S. Hu, A. Raman, “VEDA – a web based virtual environment for 
dynamic Atomic Force Microscopy”, Invited article – Review of Scientific 
Instruments, June 2008..

• In addition to scientists 
and students worldwide,  
VEDA is being used by all 
major US AFM companies 
such as Veeco, Agilent, 
and Asylum for both 
training and research.

ME 597/PHYS 570: 
Fundamentals of Atomic 
Force Microscopy
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NCN / nanoHUB.org

HUBzero IT platform

user community….. 

students professionals faculty

technology for:
-dissemination
-collaboration
-online simulation / data

user and site support, SW development, service development, 
content development, assessment...

>160,000 users / year
research community….. 

faculty research groups

research centers
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outcomes and directions

1) nanoHUB is a demonstration of the effectiveness of 
cyberinfrastructure in collaboration, dissemination, and 
learning. 

2) HUBzero is a unique (open-source) IT platform and the 
HUBzero community is a source of best practices and 
leveraged technology development.

3) Looking to the future, we continue to ask:

Outside:  How can we better serve users?
Inside:  How can we further engage faculty and graduate students?
$$: How do we sustain the effort?
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