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The Nanotechnology Simulation Hub
Online computing for Nanotechnology
Operated by the Computational Electronics Lab at
Purdue University.
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Presented by: Sebastien Goasguen

UIUC summer School
May 21-22 2002
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» What is the nanoHUB ?

» What's behind the nanoHUB ?
» A bit of History

» Running a simulation

» Some statistics

» Usage policies

» Links
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» A web-site for online computing through the web.

» A repository of open source research codes for the
nanotechnology community (nanoMOS...)

» A place to find information and share knowledge about

nanotechnology challenges (Forums)

» The place to go to learn and do research on new
techniques and new devices (NEGF...carbon
nanotubes...).

» A portal for high-performance computing in
nanotechnology (parallel computing using clusters).
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What is behind the nanoHUB ?
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A regular web-site.....

Powered by a powerful interface to ship computing
jobs to the appropriate computer...PUNCH !

PUNCH is what allows us/you to run jobs (interactive
or not) through the nanoHUB.

A pool of machines is available for jobs submitted
through the nanoHUB, resources are allocated
depending on usage an job requirements.

This allows transparent use of workstations,
supercomputers, linux clusters.
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Schematic view of the nanoHUB
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-network operating system
-logical user accounts
-virtual file system
-resource management system

Software applications ' \ workstations
Research codes — servers
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The HUBs ... At Birth !
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PUNCH - Computational Electronics - Mictosoft Intemet E xplorer —[O]x]

File  Edt View Favores

Help || Address [ itp./7punch.eon purdue e -] @oo

§ oo oo - Bl
Back  Fowsd  Slop  Reflesh  Home | Seach Favoites Histoy | Mal  Pint  Edt
Purdue University Network Computing Hubs Al
D )
ir" online Computing for Engineering and Science

= PUNCH Home C i Computer Parallel VLSI

= NETCARE Home Electronics Architecture Programming Design

= About PUNCH T o use tools or afree account

= Getting Started

= Policies Tools

= Statistics Adept Demon Device FastCap

= System Map FastHenry Fish-1D MOSCV Medici

= People Minimos Moca Molecularly Peid

= Credits Prophet SDemon SMASH Schred

= Sponsors Sequal SpicedG Suprem3 TSuprem4

= ContactUs ThermoEMP UFSOIfSpices #8 UIFulBand UTMarlowed 0

UTMinimos UTPisces Uirode

Laboratories

Electromagnetics Fabrication Heterostructures Manoelectronics
Silicon Solar Cells

GenerallProductivity
Ansys 55 Matlab 5.3 Mentor Graphics GMNU Octave
StarOffice Xfig3.2

Demos
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The HUBs....Yesterday !
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DeslArTES Online Computing for Computational Electronics
= Home Devices | VLSI News | Support
« About the CE Hub Materials Design Links Tools
» About DESCARTES ETE tc use tools o a free account
= About PUNCH
= Getting Started Tools
= Policies Adept Demon Device FastCap
= Statistics FastHenry Fish-1D MOSCV Wedici
= System Map inimos Woca tolecularV Pcfd
= People Prophet SDeman SMASH Schred
» Credits Sequal Spice2G Suprem3 TSupremé
« Sponsors ThermoEMP UFSOlSpice3 #8 UFulBand UTMarlowed.0
= ContactUs UTMinimos UTPisces Uirode

Laboratories
Electromagnetics Fabrication Heterostructures MNanoelectronics
Silicon Solar Cells
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NanoHub
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NSF Hanoscale
Modeling and
Simulation

NANOTOOLS
NANO/MOLECULAR

CNThands Mew:
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day, hands-on,
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The Nanotech
Online Compu

MATERIALS

UIFullBand

GENERAL/PRODUCTIVITY TOOLS

Nanotechnology

Bleaneeon Computational Nanotechnolos

Forums are
here! Click the
"Hub Forums" tab

NanoHub tools,
You will need a

Hanoelectronics
Hancelectronics
Courses & Tutorials

&|webster & The Personal World Clock & UF map &) UF directory &1 Free Hotmail & weather (] Radio Tuner (& Calerciar & AIMS

EcAD
Spice3f4
Spice2G
UFSO1/Spice3

PROCESS
Prophet

TSupremd
ThermoEre

Staroffice
Chess

Research Centers & Groups
Databases

SYSTEM LINKS
Getting Started

Hub Policies
Statistics

SPONSORS
Indiana 2ist Century
Research and
Technoloay Fund

Army Research Office

National Science
Foundation
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History of the HUBs.....with logos ! N

PUNCH

E[D/AHUB
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"m' CNTbands: Execute

Hub Directory | CHTbands | Step | Executs | Step2 Cutput

Help for Step2:Bxecute | User: hindstro

Carbon Nanotube Type

it 10

m 0

Tight Binding Energy
t(eV) 3

Flot Options
DOS Energy Range (¢ l_
(from -x !agy +x) &) 28
Normahzed Axmal Wavevector [kt/lctmax]:  —
(from -x to +x) [ : !
Number of Uit Cell Atoms for 3-D Flot: 10

Flot Format(s)

L3 GIF (Graphic Interchange Format)

O PDF (Portable Document Format)
OPS (PostSeript)

Output Folder: cntbands
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A matlab script for DOS calculations of carbon nanotubes f};"
TPUNCLZN
; ’
CNTbands
Hub Directory
User: indstro | Fun CITbands. Help Available
CNTbands-Related Information
Description
Source
Questions
Run Status
Run CNTbands
1. Execute CNThands
2. View/Download CNThands Output Files
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In the execute page you define the CNT 1
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Then you run it ...! N
y |
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[
' Program Status
Hub Directory | CHThends | Stepl:Execute | Srep2:.Cutpur
You ave cwrently yunning 1 programis) (haxdmom Allowed: 3).
(@ Update Status Info 0% | | Abart Selected Program(s) -~ | Proceed,
"I anthands (process #56)  Status: mnning  Elapsed time: 14 seconds
Machine: four-processor 2968Hz Sun Enterprise. server
Credits:  made possible by grants from the MNadonal Sdence Foundaton,
Hub Directory | CNThands | Stepl Execute | Step2:Cutput
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When done, you check the output files N

"w CNTbands: Output

Hub Directory | CNTbands | Stepl Execute | Step2-Cutput

Help for Step3:Output | User: lindstro | Working Folder: /sntbands/Output/entbands/

1. Select one of the commands from the categories a, b, or ¢

!
® View File OF. Open Folder |[Dos.dat
a |© Delete File OF. Folder DOS git
© Download File to Your Disk EEIS?
b.|& Go To Examples Folder “Worling Folder Will Mot Change
.  — Commands typed here over-ride
the check-box selections above

3
2. Execute the selected command

Hub Directory | CHThands

tep] Execute | Step? Output

Nanotechnology Simulation Hub
PUNCH User's Manual | PUNCH-Eelated Questions/Cemments
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$ You can get a molecular view of the CNT 123

Use RasMol to view the
.pdb file
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The nanoHUB, some statistics 2 ;5
PUNCH:

~ 2500 users in 35 countries
>7M hits / almost 400,000 simulations
3 Hubs, nanoHUB, Netcare, EDAHub

nanoHUB: 74 users in 22 countries
>2000 simulations
>150 source downloads

5/24/2002

16




e
J\l%
ang
2u2C

pu

Usage Policy
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Only one account !

5 simulations allowed at once !

Request a separate account for the forums.
Some tools are public, some are not !

If your are not from Purdue you can only use public
tools — all nanotools developed by the CELAB are
public/open source.
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Tips for using the nanoHUB
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Some file downloads do not have the proper
name....Internal problem of PUNCH.

Rename file name at download !

Try different browser if you experience problems
viewing pages.

Use the forums, so we can grow the nanoHUB
community !
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More tips... %
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» You login.....but there is no logout !

» Interactive tools request your password...VNC
authentication...this is the same password.

» You can find help on the Forums, or by sending email
to punch@purdue.edu or by sending email to the
author of the tool directly.

» Download the manuals
» Check out the examples folder
» Do not forget that you can use the command line !
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» PUNCH (portal to Netcare,EDAHUB and nanoHUB, more information
about the nanoHUB internals)

http://punch.purdue.edu

» NANOHUB (nanotools and standard microelectronics tools, codes

download, links, forums)

http://www.nanohub.purdue.edu

» CELAB (The team behind the nanoHUB and the nanotools, more

paper/presentation/Ph-d thesis downloads)

http://ece.purdue.edu/celab
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