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nanoHUB.org
Online simulation… …and more!

Live Demo>>
PPT Demo>>

What is it?

Impact ?
Scalability ?
Future ?

Short Video>>



Free Account
(just confirm your email address)



Interactive 
Visualization
integrated seamlessly

nanoVIS rendering server
Developed by

Wei Qiao, Insoo Woo, David S. Ebert
PURPL Lab, Purdue University



Worldwide Community
7.2 million hits last month

>75,000 unique users last 12 months
Users at all US Top 50 Engineering Schools

14% of all US .edu domains
Users from 172 countries



UC Berkeley Usage

4,587 runs!

Simulation Runs        Web Visits



44 classes at 18 institutions

Table 1.4 in annual report

369 runs



44 classes at 18 institutions

Table 1.4 in annual report

592 runs



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%



Focus on Research
213 Citations

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



Focus on nanoMOS
51 Citations

Research 47
Cyberinfr 4

A Study of the Performance of 
Ballistic Nanoscale MOSFETS 
Using Classical and Quantum 

Ballistic Transport Models
view paper >>



IEEE Nano Conference Proceedings (2006)





nanoMOS: Transport Model / Bias



nanoMOS: Device / Materials Specs



nanoMOS: Algorithm Details



Gate 
Dependence 
of the 

Electron 
Density



Gate Length Dependence



Gate Length Dependence





nanoHUB.org
Online simulation… …and more!

Live Demo>>
PPT Demo>>

What is it?

Impact ?
Scalability ?
Future ?

Short Video>>



Typical Web-based Simulations

• Started at Purdue 1995 with PUNCH:

» Enabled researchers and students to access real simulation codes
» traditionally 800 users annually.

• Typical usability is marginal
• Codes are typically out-of-synch with web version

Typical Questions:
• What was my input?
• Did I enter things 

right?
Symptoms of:
• No VISUAL feedback.
• Not interactive.

The OLD static GUI
• Form sheet input
• Batch submission
• Output in some file
• Visualize a gif image
• Other output file
• Visualize gif image



371 Users
Last 12 months

Case in point

Effect of channel positioning on the 1∕ f noise in 
silicon-on-insulator metal-oxide-semiconductor

M von Haartman, M Oestling,
Journal of Applied Physics, 2007 - link.aip.org...

TCAD simulations using SCHRED [15] or 
ISE, …., were used to support our analysis 
and compute the inversion carrier profiles in 
the devices.

• Same behavior across all similar converted tools 
• User’s don’t have to download/install software

Rappture version Feb 06



Over 120 tools online!
and 57 more coming soon



Rappture Toolkit

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



nanoHUB Workspaces

A full-fledged Linux desktop,
as close as your Web browser



nanoHUB.org
online simulations and more

Network for Computational Nanotechnology



nanoHUB.org
online simulations and more

Network for Computational Nanotechnology



nanoHUB.org
online simulations and more

Network for Computational Nanotechnology



Resources



Upload Your Own Content
anytime



VIOLIN

Cyberinfrastructure for Running Tools

Maxwell’s
Daemon

Physical Machine

Virtual Machine

Content
Database

Rendering Farm

nanoHUB cluster

nanowire jobnanowire jobnanowire job
101110110101010110011001

nanoVIS



Cyberinfrastructure for Running Tools

Maxwell’s
Daemon

Physical Machine

Virtual Machine

Content
Database

Rendering Farm

nanoHUB cluster

Violin



Other Cyberinfrastructure

Maxwell’s
Daemon

Physical Machine

Virtual Machine

Violin

Citations &
Digital Object

Identifiers

Recommendations+

Questions &
Answers

Tool Development

Incentive
System



Tool Development Framework

Tool
Developer

End User

Registered

Created

Uploaded

Installed

Approved

Published

Summer Schools
at UIUC, Purdue
Online seminars

Web-based
Publishing
System



Web-based Publishing System



Usage since April 2007

199 Projects

During the past year…
110 Active Projects

89 Active Developers
#1 - drichards
#2 - joeringg
#3 - ssahmed
#4 - saumitra
#5 - paul_nano_tran

State changes they made:  459
State changes we helped with: 474
TOTAL: 933

Time Development for One Tool >>

Time Development for All Tools >>



Automated Infrastructure is Easy to Manage

nanoHUB Team

0.5 FTE
Managing Tool
Contributions



Wide Range of Expertise

Maxwell’s
Daemon

Violin

Web      Databases  Hardware  Middleware    Grid Computing    Scientific Applications    Visualization

Seminar
Production



Evolution of Scientific Computing

Cyber
Communities

ecosystem,
users support each other

1100110
1110100
1011100

portals

1100110
1110100
1011100

Science
Gateways

cyberinfrastructure,
more users

Scientific & HPC
Computing
few users with

specialized knowledge



New Hubs Online Now

IndianaCTSI.org – Anantha Shekhar, IU
School of Medicine, Connie Weaver at Purdue
accelerating clinical and translational research in healthcare
online since 10/1/2007 

thermalHUB.org – Tim Fisher, ME at Purdue
heat transfer
online since 12/6/2007 

pharmaHUB.org – Rex Reklaitis, CE at Purdue
pharmaceutical product development and manufacturing
online since 12/11/2007 

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

nanohub.org – Mark Lundstrom, ECE at Purdue
the granddaddy of all hubs focused on nanotechnology
online since 2002 



Changing…
• the sharing of information

• expectations of experimentalists/educators

• the pace of tool deployment

• the face of cyberinfrastructure



A A global following


