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Why Cyberinfrastructure?

Title: Center for Genomic Studies on Mental Disorders (U24)
OQP‘\' Request for Applications (RFA) Number: RFA-MH-08-100

Centerwill function as a single, national resource. A new critical feature of the Centerwill be the estahlishment
of & genomic WEERNEEIEER N At repre sents the coordinated aggregate of software, hardware and other
A" technologies, aswell as human expertise, required to support current and future discoveries inthe genetics of
HEP\\# mental disorders. This cyberinfrastructure will integrate relevant and often disparate genetic and genomic

2. Educational Opportunities Using [# and Virtual or Mixed Reality (Expl¢ i

Applications of networked computing and communication, sophisticated user input, and dynar - a4 <P 7

only begun to realize the potential benefit of these new technologies to improve, enhance, an [} v
educatmn Many mnovatwe pr:::qe::ts in cyberleamlng wrtual envmnmems and Iaburatﬂrles ir< A ,—r
R p— - A e [P I e - 4 /

+ Supporting the acquisition and develop nentation that contributes fo, or takes —~
advantage of, existing investments in cvhennfrastrun a(ll=0 while avoiding dupllcatlon of services f‘\

already provisioned by NSF investments. Please consult the NSF document, "Cyberinfrastructure

interdizciplinary graduate education and prnfeasinn'al development. It is also expected that the Iead
institution will have known expertise in the IT field, developing and maintaining =l gl
cammunication maodes, and in addressing the needs of the community the Resource Center is meant to
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Cyberinfrastructure = HUB

Online simulation... ...and more!
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What is a HUB?

@/ nanoHUB.org - Simulation, Education, and C

ity for M hnology - Mozilla Firefox

File Edit Wew History Eockmarks Tools Help

O -c

e | @ |http:,i,inanohub.org)’

nc;noHUB.org ‘

££ SIMULATE
[JRESEARCH

A TEACH & LEARN
() CONTRIBUTE

[ NANO NETWORKS

Mational Manotechnaology
Infrastructure Metwork

Mational Center for Learning and
Teaching in Manoscale Science and
Engingering

International Institute for
Manotechnology

'ONLINE SIMULATION
AND MORE

Do you Teach

Teaching introductory quantum mechanical
principles in an elecirical engineering or
physics curriculum

£ FEATURED TOOL

Crystal Wiewer Tool Wisualize different lattices and planes

|_| FEATURED ONLINE PRESENTATION

lonic: Selectivity in Channels: cornplex biology created by the balance of
simple physics: Anirmportant class of biological molecules—proteins
called ionic channels—conduct ions (like Ma+ , K+, Ca2+  and Cl-)
through a nareow ...

:’_ FEATURED PROFILE
. Eric Jakobsson: Eric Jakobssan, Ph.D., is a faculty member in the
department of Molecular and Integrative Physiology at the University of
o Minois &t .

7> TOP TAGS

algorithms | carbon nanofubes
course lecture | devices
educationfoutreach | material science
malecular electronics | nanofio
nanohio applications

nano electra-rmechanical systems
nanoelectranics | nanomedicine
nanophotonics | nano-fransistors
MEGF | guantum transport

research seminar | transistors

tutorial | wiuc
tdore »

©) RESOURCES

Done

Example:

IT-P

nanoHUB.org

Demo:
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HUBzero%202009%20short.avi
HUBzero-2008.mov
http://www.youtube.com/watch?v=Mr0GA_TluGY

purdue university

nanoHUB.org Usage Statistics

Total Users

120000

105,000 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 £

80000

60000

40000 ¢

Mumber of Users

20000
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Virtual economy for
/

managing resources

Platform for Scientific Collaboration

“YouTube” for simulation
and modeling tools

Little bit of social networking:
e.g., Questions & Answers HUB@

\
6

Web Server

$

4
i Maxwell’'s
Daemon

Physical Machine
Virtual Machine

= / Secure
s execution
environment

Incentives and

||
AR
Tools powered / TeraGrid'

by Grid infrastructure S
Integrated visualization

IT-P sPNCN @

[ ORIV RS

nanoHUB.org



Physical Machine

Maxwell’s Virtual Machine

Daemon SEEE T
Content | Middleware m““i:;_.,
Database > 0180

Z N
nanowire job

tool session cluster

[ T W

Y&
G,

TeraGrid’

Lo SHNCN &

Rendering Farm
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Simulation « Works W|th_ your favorite
Code programming language

« Open Source
* Online at http://rappture.org

« Used by 200 projects and
300 developers

Scientist

TP sNCN g

U NIV ER STV,



~ HUBzero ,Téchnology,.Grou

' sk //// 'I?(”Tr_ang—’U‘iversity

Tool

Developer N— = | Web-based

o - Publishing
S System

Registered
Created

Wh{]’[ s Next?

“four latest code iz installed and ready on nanoHUE. org, Pleasze test wour
tool by clicking the button below to make sure that everything iz working

U ploaded o properly, as wel as verify that the page describing wour tool is created
and displays correct information:

Insta”ed = Test your application:

= Rewview the page describing your tool

Approved

Published We're waiting for You

Once you tested your tool and werified that it is working properly, click
here talet us know:

= My tool iz warking properly, | approve it

Meed to make changes? Once you've checked in wour latest fizes, click
here talet us know:

=¥ |'ve fixed my code, Please install the latest updates,

IT-P A
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Hundreds of tools online!
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Supporting hundreds of projects

Hundreds of Developers
Hundreds of Tool Projects

Created < .
: Uploaded
Installed

Approved
@ Published

281 Tool Projects

F#HHNCN G



tools2009.avi

??7

HUBzero
team
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My Tickets
Assigned Tickets

= #2EE723: | tried to launch KP MNanowire/UTE .

1 day 2 commerts

= #256661: | just had problems creating a ...
3 weeks 2 commerts

= #256426: Just noticed that if you try to .

1 marth 1 comments

Developers see
tickets on their
‘my HUB” page

IT-P 0N &
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Community can vote
on wishes and
bid points for fulfillment
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Supporting Education

ECE 612 Nanoscale Transistors (Fall 2006)

Contributor(s) wark Lundstrom
Purdue University, West Lafayette

Abstract Please Mote: An updated version of thiz course iz in production fi

Knom[-->] (unitiess])

Teaching Materials: = Simulation tools:

« Complete courses « Demonstrations in class
» Tutorials and Podcasts « Homework assignments
« Homework assignments » Class projects

PURDUE BRI E] &g%ncn
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Educational Use Is Growing

116 classes

at 97 institutions
in 2009

100 + . .
o Users at Top 50 Engineering Schools
90 + Institutions
6000
80 == Cumulative Users:
70 4 —8— each semester 5000 —<—Download
60 —#—new each semester —d—...and more
4000 —&—Simulation

50 -

# Institutions

—#—New Registered

40 - 3000

# Users

301 2000

20 4

% 1000

FO1 FO2 S03 FO3 S04 FO4 S05 FO5 S06 F06 SO07 FO7 S08 FO8 S09
2003 2004 2005 2006 2007 2008

Calendar Year

nanoHUB.org Educational Usage
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Supporting Research
Result 30 Wavefuncions 9@ R

) nanoHUB - Piezoelectric Transducers: Strain Sensing and Energy Harvesting. (and Frequency Tuning) - M... (= )[B)] &

edge in the injecting contact, which is

(1 | hub.orgfind ure ) himi=1 [

Piezoelectric Transducers: Strain Sensing and Energy Harvesting (and
Frequency Tuning)

ic Microphone

= +¢xw\(Fc("]*&+%ﬂ:(k.’ + kENaT] ™ (27}

S
Device | Models | Environment |
)

Model: IDDub\E'Ga‘E MOSFET = Bl FElectrode (Peor TiPt)
l:l Result: |Dvam curent vs. Gate valtage @ ihcon Piezelectric (PZT) integ; wverse momentum k, can be performed exactly
Gate Insulator Thickness: 300nm aphragm (S (g [ 2.8
Gate Insulator Dislectric Constant [ ]3.9 o of E ::l::@::l’w N ) L - z8)
Effective Mass Ratio: Dﬂ.lﬂ 3 @ miegrafion ouer transueres momentune
valley Degeneracy [ ]2 =
Floating Boundary Flag: (3 no - e
Body Thickness:[_|10nm Zs E
Source Daping Densiy:[_]1.0e20/cm3 % 1E1 1
Oxide Dielectric Electron Masses in % 1o ] e T
Constant. Silicon = El
G —Nogme7—
< Input
[2] The justification for this value of switching energy in practical
| — E X : ) ) . ) - e . .
- i present-day circuits can be found e.g. in Mukhopadhyay S, Switching
_ Shmmn energy in CMOS logic: how far are we from physical imit? Available
T o from <http://www.nanohub.org/resources/125 'U/ /=,
Gate Insulator Thickness - . . .
= o (3] Zhirngy VV Cavin RK, H ulch b\ ]A Bot 10[] GIl. Limits to
L / T h../ "-l-/ mndhab /" o M.;--ewf; -\"4&/“'-_,_

AN

Simulation tools: Tutorials and Seminars:

» Used by theorists « Cutting edge research
» Used by experimentalists » Cited in journal articles
* Preprints and tech pubs

IT-P NN O
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More than 500 citations to resources

52% outside
e NCN

e— ¢

Dé\)iCé PHy‘sici»st
< Enrico Sangiorgi

= University of Bologna, Italy

- /

Experimentalist

Akiko Ohata

IMEP Minatec, France

{ ™

Research 338 79%
Infr./About 26 6%

_ ® Education 37 9%
S Cyberinfr 68 16%
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Leveraging the Platform

~ $15.5 million of development
NSF Network for Computational Nanotechnology @

— — (\if;.{’;‘
| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | >
1995 2002 2009
TPUNCH nanoHUB L V- NN o
online simulation and more ™
Mark Lundstrom open source
Purdue University 2
é’{ Q 00
PHARMAHUB
YN
P bthhermalHUB
@ oance!-l Uentineering
...others
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IndianaCTSI |

3 thhermalHUB
|
é( 3 .0 00 ,llllll‘\ MANUFACTURINGHUB ﬁ C Ce H U B
PHARMAHUB \\Q__,// cancercarcengineering

e | B

_CLEERHuEﬁ N NEES L

CENTER FOR
ASSISTIVE TECHNOLOGY

* Feb 2007: 1 hub

* Feb 2008: 5 hubs
* Feb 2009: 8 hubs
* Feb 2010: 21 hubs

é% pen Parks Grid Each hub has its own
The Knowledge Pipeline fc; .

funding stream

Icano Hub

} SUNY Buffalo . .
genstrief Center Center for Biological — H U B Zero: an o rg anlz atl on
Hgalthcam Dellyaryl-lub and Environmental
Nj("wféghz@!s?gsi: i

with Recharge Center
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HUBzero Consortium

IndianaCTSlI | PURDUE W
m,__f.—-n-.,--)

e

UNIVERSITY.

hubzero.org T

III INDIANA UNIVERSITY HUB % —Q @UC:N]'TI;EMSsQN
4 1\ N

THE UNIVERSITY

WISCONSIN

MADISON

 Four founding members

» Ongoing development of HUBzero core

« Documentation:

» Dissemination and support, yearly conference

O%g)onl-fua org X V?



http://hubzero.org/documentation

UB HUBzero | €chnology:Group:
PUrdUeUNIVETSIty

Cyberinfrastructure is changing...

Practice of science

Sharing of information  HUB,,

.............
..............

PURDUE

UNIVERSITY

http://hubzero.org

|erg\-‘ in CMOS logic: how
from <h 11| p://ww

HLI V\'(
AM /,r\.»/

Pace of model development
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