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nanoHUB.org stats

e 180 simulation tools
e 2300 total resources
e 161,000 users past 12 months




180 tools online!




NLINE SIMULATION AND MORE = B
CRNANOTECHNROT

Home MyHUB Resources Members Explore About Support Help! ®

DO ou SIMULATE with over 160 s for nanoelect S, A resource for nanoscience and technology, the
y nanophot and £ nanoHUB was created by the NSF-funded

Network for Computational Nanotechnology.
TeaCh RESEARCH & COLLABORATE via groups, que or Computationa echnology

TEACH & LEARN with tool-powerad curicula, Over 100,000 annual users

e Past 12 months’ user activity
— 138,000 downloaded content
— 49,000 interacted with site more than 15 minutes
— 9,800 ran 364,000 simulation jobs

e 575 scientific papers cite nanoHUB.org

e 379 courses at 131 institutions have used
nanoHUB.org

* Powered by HUBzero™ sEHNCN

nanoHUB.org
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nanoHUB.org on iTunes U

One of 68 “institutions”
allowed in
nanoHUB.org sl iTunes U Beyond Campus

ONE0HEDE -

Alongside:

MoMA,
s The New York Public Library,
L el Public Radio International,
T — | | OPDOWNLOADS & PBS stations

ranolUB org
nanoHUB on Tunes U
Network for Computati

02 e ook Deployed
Mot 350 content items
A 10,000 downloads / month
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Platform for Scientific Collaboration

“YouTube” for simulation
and modeling tools

Little bit of social networking:

e.g., Questions & Answers
g., Q HUB,
Web Server
— t Physical Machine
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Virtual economy for/ W2 execution
incentives and environment
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Rappture: Rapid Application Infrastructure
Simulation
Code

« Works with your favorite
programming language

* Open Source

* Online at http://rappture.org

« Used by 180 projects and
200 developers

IT-P o

u:‘uﬁ? uz



HUB,”. | HUb T echnology:Group
Rosen Center for Advanced Computing

| Supporting hundreds of projects

Hundreds of Developers
Hundreds of Tool Projects

Registered — ' § ==
Created 4
: Uploaded
Installed
Approved
@ Published

281 Tool Projects

IT-P o
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tools.avi

FUD A €cNNotogy Group

Rosen LenterforAdvanced Lomputing

Automated infrastructure is easy to manage

0.5 FTE
Managing Tool
Contributions

HUBzero Team
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CENTER FOR
ASSISTIVE TECHNOLOGY

* Feb 2007: 1 hub

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

Mkﬂokaﬁ&!ﬂf@ Each hub has its own

-tllbtyrtg
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HUBzero Consortlum

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

e

UNIVERSITY.

hubzero.org T

III INDIANA UNIVERSITY HUB % —Q @UC:F!]_TEVMSSION
4 1\ N

THE UNIVERSITY

WISCONSIN

MADISON

 Four founding members

» Ongoing development of HUBzero core

* Documentation:

» Dissemination and support, yearly conference



http://hubzero.org/documentation

Hub I ecnnotlogy Group
Rosen Center forAdvanced Computing

Recent Workshop

University Place
April 13-14, 2010 Confefence Center
Indianapolis, IN T PR

Open Source Release! nyY -

Tutorial Tracks: S
« Setting up a new hub

« Managing hub content

 Creating and publishing scientific tools

« Extending hub functionality through PHP/web programming

http://hubzero.org/hubbub2010
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NLINE SIMULATION AND MORE
R NANOTECHNOLOGY

Value proposition for publishing

In Isaac Newton’s day researchers communicated
their ideas and results to the community via
exchange of letters

Evolved to the Journals, Proceedings we use today
Value proposition to authors (contributors):

— Community recognition
— Citations by others in the community
— Promotion of career

Value proposition to readers (users):
— Access to vetted content



HUBzero value proposition

* HUBzero generalizes the concept of publishing

* Value to authors (contributors):

— Share more than ideas and results — share tools,
educational materials, and data (can imagine)

— Citations by others in the community

— Wider use of tools accelerates research, learning, and
career (with attitude and culture change)

— Promotion of career (with culture change)

* Value to users:
— Access to vetted (with community participation) content

— Ability to vet simulation-based research
! SENCN



2) nanoHUB.org - Resources: Band Structure Lab - Mozilla Firefox FEx

File Edit “iew Higtory Bookmarks Tools Help

~ C 0 G | (@ htprnanchub.org/resourcesbandstrlab

Google

nanoHUB. orq

Home iy HUB

R

@ nanoHUB.org - Resources: Ban... .
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s » Tools » Band Structure Lah » Ahout

Band Structure Lab TR
Launch Tool T NCN Supported
By Abhijeet Paul', hathieu Lumler“ Meophytos Neophytouz, ‘ersion 2.0.8 - published on 26 Jan 2010 2756 useris), detailed usage

raseong kirn', Michael McLennan', Mark Lundstrom', Gerhard

Klimeck' i i i
) This tool is clozed source 5 review(s) (Review this)
1. Purdue University, West Lafayette; 2. Technical University T3 wishies) (Add a new wish)
af Vienns, (@) First-Time User Guide 23 citations
. . . . Yiew Al Supporting Documents
Computes the electronic structure of various materials in the spatial share: B3 [0 °F ..

configuration of bulk (infinitely periodic), quantum wells (confined in
one dimension, infinitely periodic in 2 dimensions), and wires
(confined in 2 dimensions and infinitely perindic

“erzion 2.0.8 - publizhed on 26 Jan 2010
Bl A d Dol 102534 nanohub-r1 305 .1 2 cite this

&) This tool iz closed source.

Launch Tool

EEEEEEEEED 0.0 RANKING

DOk 10254 inanchub-r1 308.12 cite this 23 questions (Ask 3 guestion)

Description

. [

Bandstructure Lab uses the o
and nanowire semiconductar:
bandstructures of bulk semic

Done

UNIVIERSITY

Band Structure Lab

By Abhijest Paul', Mathieu Luisier!, Meophytos Meophytou?,
raseong kim1, Michael McLennarﬂ, hlark Lundatrum1, Gerhard
Klimeck!

1. Purdue University, West Lafayette; 2. Technical University
of Wienna;

Computes the electronic structure of various materials in the spatial
configuration of bulk {infinitely periodic), quantum wells (confined in

IT-P
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2746 useris), detailed usage
23 guestions (Ask a question)
g review(s) (Review this)
13 wishies) Add a new wish)
23 citations
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Tool usage = 4
reading paperg’

Proof of Impact! e
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Expose quality

Schred 97 citations — listed with
tool Information

e e ) oo | |

Citations
Mon-affiliated authors

: Jordi Suné (2010),
Solid-State f:fectfr}ﬂ--:s B4, 5: pg. 530-535, 02. (DOI: 10.1016/].55e.2010.01.015).

: Jordi Suné (2010),
Solid-State f:fectfr}ﬂ--:s R4, 5: pg. 530-535, 02. 0038-1101. (DOI: 10.1016/].55e.2010.01.015).

: M. Meysam Zargham; : : Mani Vaidyanathan (2009),
. IEEETransactions on Nanotechnology, 99: pg. 001-001, 09, 1536-1254.
(DO 10,1109/ TNAND.2009.2032918),



Schred citation network
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X developers /»
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A course on nanophotonics

" FOR NANOTECH NOI.OGY

an NCN project

Home MyHUB  Resources Members Explore  About  Support Help! ®

You are here: Members » Viadimir M. Shalaev : Usage

Viadimir M. Shalaev

Table 1: Overview

Item

Contributions:

Total "and more" Users Served:

Rank by Contributions:




Next Generation Faculty:
Usage at SIUC
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Shaikh Ahmed
 Simulation Tools Authored by Shaikh S. Ahmed (6,183 Use ™l . Post Doc Faculty at

6.183 Users : J at Purdue | SIUC /

8 tools 5

2000 C 1

\

Recently Dr. Ahmed was promoted to tenured Associate
Professor. | would like to emphasize that Dr. Ahmed's use
of nanoHUB in education and research, which earned him

- Infused nanoHUB into~ ~ +
existing classes g

* Built nanoelectronics
curriculum 1

national and international visibility, did play a significant
positive role in his early promotion case

Glafkos Galanos
Chair, Dept. of Electrical and Computer Engineering, SIUC







The Science Gateway Dream
There are worlds between...

Research:
% Innovation

“Valley of Death”



6 Criteria

for Successful
Science Gateways



1: Outstanding content

e /23 nanoHUB authors to date
« NCN-supported tools

e Reviews

e Ratings

e Questions & Answers

d‘fgﬂ% » Exposed usage data

NCN e Citations list

Basic

Research;
Invention




2: Commitment to usefulness

Advancing Quantum Mechanics
for Engineers with AQME

A NTSY Assrsjr:r?tlay{gcrhnology SurveY courses

Tool Powerd Curricula Users
Cumulative since
Release in Jan. 2008

Assembly f
CompuTational E(Iz:tronz; AC U T E 1500

% a
el Lial A 1000
Introduction to semiconductor
devices with ABACUS -

nemuyolﬁchr _cordmated  nderstanding of - emiconductors

| ,, JUn08 ] 808 ]




3: Utterly dependable technology

Basic
Research;
Invention

Applied
Research:
Innovation

1"

“Valley of Death”




3: Utterly dependable technology
/

Vil ¥ ;
4 A
y v
i

Basic
Research;, &
Invention - —

Research:
Innovation

“Valley of Death”



4: Rapid content deployment

Content adaptation support team

oA

Basic
Research:
Invention




usage and

Applied
Research:
Innovation

| \/a“eyOf Death”



e Who benefits?

— Sources of demand

e Funding sources?
— User pay or third party

Basic
Research:
Invention

Research;
Innovation

“Valley of Death”
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HUBzero™ Roadmap

George Adams and Michael McLennan
HUBzero Consortium

35



Grand Challenges

Challenges: Dealing with large data sets,

usability, visualization

Feedback from
our survey

Federated access to the hub so | can integrate
a variety of web resources and so my users
can seamlessly access resources in multiple

S security domains.
/
- /

Creating the tools to enable community authoring of
content to share between teachers, as well as enabling
and enforcing the proper relationships and data privacy for
teacher/student and teacher/class relationships. y

Elevate computing and software development to
the same level of reproducibility and peer review
as traditional publishing.

36



How will HUBzero grow?

HUB;

_ Digital
Computational Stewardship

Capacity
HUB,

Release 1.0 _
Collaboration

&
Scientific
Processe

Data
Management

The best way to predict the future is to invent It.
Alan Kay

37



Fingertip Access to Tools, Cycles, Results

_ | » = = e e
: N o n\sd T Resonant Tunneling Diode Simulator
Overview X ' & N About this ool Quesfions? ~ Cite this fool

Pregress Want results faster?  pere's how ()

@ Enter simuiatiol Structure: Carbon Manot

Exampie nins
2-harrier device
3-harrier device
B-harrier device

Currently running 3 jobs:

Simulation Method: [=J0 T=25C (launched today, 10 minutes ago) Salving...

Tube configuration T=300K {launched today, 8 minutes ago)
T=4.2K (launched today, & minutes ago)

GChirality (nm) = ([7_|
mare...
Recent T=1.3K (launched today, 3 minutes ago) % E 3 ﬂégg‘gg EE Eg (X
ecent nns - -
TH32009- 2-h T=77K (launched today, 1 minutes ago) 1 1 2.3522E-06  R( 1)
- <hy Model parameters ’ 2 0 1. 6064E-14 R{ 0
71312008 - 2-h 2 1 3.6916E-15 Ul 1)
S Tight Binding Energy Abart this job Abart all jobs 2 1 1.8260E-14 R({ 1)
6/30/2008 - 3-h 2 T S.S0S6E-06 R D)
mare... Carban-cf i 2 1 5. 1666E-15 UL 1}
~s Single 2 1 2. 3368E-06 Ri( 1)
] ] 1 0 1.4083E-13 7.2881E-15 R{ 0O}
Check simulatio Leng| 4 Sweep 1 1 2.7T11%E-15 2.70BSE-15 Uf 1)
0 jobs running B 1 1 1.1122E-13 1.5227E-13 ER{ 1)
With Electrode  Voltage Electron Current  Hole Current
= _ . _ (Volts) (Amps) (Anps)
S View simulation Lsin 1 0.0000  -8.81672E-10 0. 00000E+00
Recent mns g 2 0. 0500 8. B1675E-10 0. D0NO0E+D0
3 0.0000 0. 00000E+00 0. 00NO0E+D0
7HI008 - 2-by < Multiplg 1 0.0000 -2 E885TE-17 0. 0D00DE+00
71312008 - 2-h
6/30/2009 - 2-ha - Optimiz Electrode (Elwf) Diaplac(;ﬁent Current
o, DS
more... — 1 -7.61641E-17 0. DODD0E+D0
2 -6.8 |
/

nanoHUB.org Middleware
» $1.35M NSF SDCI award, Michael McLennan (PI)
* Redesign Rappture for sweeps/optimizations

* Release HUBzero as Open Source 38



Improve Connection to Diverse Computing Resources

Instant-On Computing for nanoHUB.org

» $1.4M NSF ARRA award, Gerhard Klimeck (PI)
» Execute jobs without waiting in a queue

» Make TeraGrid “wide” and “open”

« Partner: UT / Oak Ridge National Lab

Cornell MATLAB Cluster

« $660K NSF ARRA award, David Lifka (PI)

« Send nanoHUB.org MATLAB jobs to
Cornell cluster

Pharmaceutical Engineering Pipeline
é{ g 30 « $1.9M NSF CDI award, Rex Reklaitis (PI)

* Build a workflow system for Rappture-based models
PHARMAHURBE o Study pharmaceutical performance in diverse

patient populations

39



How will HUBzero grow?

HUB;

) 4

AT

./~ HuB,

Release 1.0

Data
Management

The best way to predict the future is to invent It.
Alan Kay

40



Build collections of data and tools that mine it

gy, ame=l Cancer Care Engineering - cceHUB.org
4 « Led by Ann Christine Catlin
* Built a Rappture-like spec for databases
» Support analysis of blood samples

Network for Earthquake Engineering Simulation (NEES)
» $105M NSF project across 14 institutions BT
« Share/analyze experimental data “ —

41



How will HUBzero grow?

HUB;

J//HUB@ - //

Release 1.0
!

Collaboration
&
Scientific
Processe

-

The best way to predict the future is to invent It.
Alan Kay
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Federated Identities via InCommon/Shibboleth

Single Sign-on for researchers from multiple institutions

 Use institutional credentials

* Login is transparent with little additional overhead

 Logins managed institutionally so there is confidence in the real identities
 Authentication credentials can be carried to multiple resources with one login
* As new staff/faculty come on board, they are automatically authenticated

IndianaCTSI | A3
InConmon.
SRR Indiana University - IndianaCTSl.org
Prudio Uity « Bill Barnett, Director of Advanced IT Core, IUSM
& Uows bty aions - Indiana is the first CTSA org to accept InCommon
e * NIH pushing InCommon
ndienaCTS| » Uses it on their sites (eg., CTSAWeb.org)

Praotect Metwark .
* NSF moving toward InCommon

a MNIH: Mational Institutes of Health

43



How will HUBzero grow?

HUB;

¢

v,

.~ HuB,

Release 1.0
) |

i s

e -

Digital
Stewardship

The best way to predict the future is to invent It.
Alan Kay
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Discovering Content

L nanotub oeg

ONUNE SIMULANION AND MORE
! nonoHUB.org b

- NEN

RECOMMEHDATIONS

CNTbands )
¢ |ntroduction to CHThands
R et ok ¢ CPMNThands

¢ CPMThands: First Time Llser
SUide

¢ MNThands Download

ManoTCAD VIDES

Powered by .

Seed Project: Recommendation engine for nanoHUB.org
 Luo Si, Assistant Prof in Computer Science, Statistics
« Suggest resources based on similarity and access patterns
45



Looking forward

Make a “wish”

Digital objects archive

New visualization modalities: Paraview, VISIT, GIS
Integration with Facebook, LinkedIn, Skype

What do you want?

Data Collection and Curation

Tools for Innovation, Analysis, and Simulation
Data Accessibility and Information Sharing

46


http://hubzero.org/wishlist
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an NCN project
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nanoHUB.org - Resources: Schred

[ L | | > l [ + |@hltp:,ffnanohuh.orgjresuurcesfz21

¢ ] (Qr Google

OMLIMNE SIMULATION AND MORE
nanoHUB. Orq  fxmorension

an NCN

Home My HUB Resources Members Explore About  Support

Resources » Tools : Schred » About

Schred -

By Dragica Vasileska', Shaikh S. Ahmed?, Matteo Manninc®, Akira

Version 2.2
Matsudaira®, Gerhard Klimeck®, Mark Lundstrom?® DOl: 10054/
1. Arizona State University; 2. Southem Winois University at ) Openso

Carbondale; 3. Purdue University, West Lafayette; 4. University of
lilinois at Urbana Champaign; 5. Purdue University - West
Lafayette;

Calculates the envelope wavefunctions and the corresponding bound-
state energies in a typical MOS (Metal-Oxide-Semiconductor) or SOS
(Semiconductor-Oxide- Semiconducter) structure and a typical SOI
structure

L -
[ ] Advanced

1667 user(s), detailed usage
4 questions (Ask a question)
4] rewewis} (Heview this)

a7 Citation(s)

add a new wish)

= Share: 7 [ ] ...

LTl Usage Questions Reviews Wishlist Versions Citations Supporting Docs

Description  Schred calculates the envelope wavefunctions and the corresponding bound-state energies ina

fumiemnl RAMAS Rdadal Poeicds Qarminseno imdeel e SO 1B nmeimmmel istee O

il

D il | imd el b ik e

SEE ALSO

[ ABACUS—Introduction to
Semiconductor Devices

@:ﬂ Part of: NCN Manoelectronics:
Simulation Tools for Research

] aTCADLab

L] ACUTE—Assembly for
Computational Electronics

[T ACWAS Arhinmalme O s
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