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How This Has Grown and Spread 

New Hubs 
based on 
HUBzero 

1,000 
users 

Rappture 
Toolkit 

100,000 
users 

60 
Tools 

200,000+ 
users 

276 tools 

40+ hubs 

2002 2006 2012 2010 2004 2008 

2007 2012 2010 
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What is HUBzero? 

A toolbox for building scientific web sites 

Lesser General Public License, LGPL-3.0 
Linux/Apache/MySQL/PHP 

Download: http://hubzero.org/download 
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What is HUBzero? 

Lots of web sites 

40+ sites worldwide 
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HUBzero Recharge Center at Purdue 
25 Full Time Staff 

Support Staff 
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Support/Ops   Web/Databases    Analytics    Middleware     High Perf Computing   Rappture Toolkit 

40+ hubs 
850,000 visitors 

hundreds of tools 
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1 
An “app store” for scientists 
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Powered by Your Community 

•  Apps created/uploaded by your community 
•  Accessible from any machine 
•  Powered by the Cloud 
•  Intuitive interfaces with integrated visualization 
•  Easy to push out new versions 
•  Used in research and education 
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Apps created/uploaded by your community 

Tool 
Developer 

End User 

Registered 

Created 

Uploaded 

Installed 

Approved 

Published 
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Accessible from any machine 

Source code bundles Binaries 

Hello, 
I am grad student from Kazakhstan.  
Your tool not compile for me.  I get 
errors.  That’s a not very nice. 

Hey, can you help me? It doesn’t work on my machine! 

32-bit 64-bit 

. . . 

Live tools accessible 
from any web browser 
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Interactive, Graphical Tools 
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Powered by the Cloud 

Locally 
Installed 
Program 
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Scientific Workflows 

Computational workflows: 
•  Manage thousands of runs  
•  Simplified access to Condor 
•  “submit” Pegasus workflows 
•  Integrate into simulation tools 

Ewa Deelman 
USC Information Sciences Institute  
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Real research codes 
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Intuitive Interfaces that are Easy to Build 

Rappture 

inputs 
outputs 

•  Rapid Application Infrastructure 
•  Open Source (rappture.org) 
•  Interface for real research codes 
•  Integrated visualization 
•  Works with your favorite 
   programming language 
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v1 v2 v3 

New Tools 

New Versions 

Easy to push out new versions 
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Used in research and education 

Experimentalist 
Akiko Ohata 
IMEP Minatec, France 

Electrical characteristics related 
to silicon film thickness in 

advanced FD SOI–MOSFETs 

Ultra-thin fully-depleted SOI 
MOSFETs: Special charge 

properties and coupling effects 

Analysis of Scaling Strategies for 
Sub-30 nm Double-Gate SOI 

N-MOSFETs 

Device Physicist 
Enrico Sangiorgi 
University of Bologna, Italy 

Scaling the High-Performance 
Double-Gate SOI MOSFET down to 
32 nm Technology Node with SiO/

sub2/-based Gate Stacks 
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Impact on Education 

Simulation/Modeling Tools in the Classroom 

•  Classroom demonstrations 
•  Virtual lab assignments 
•  Senior design projects 

14,000 students at 185 institutions 
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Tools Span Education and Research 
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Education 
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More citations 
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2 
A repository for 

data and publications 
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Simulation & 
Modeling Tools 

Powered by Your Community 

Seminars 
Tutorials 

Tech Reports 
Teaching Materials 

Data from 
Experiments 

More than just apps 
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Example:  nanoHUB.org 

3,071 seminars 

556 teaching materials 82 courses 

317 simulation tools 

Network for 
Computational 

Nanotechnology 
Established in 2002 

266,000 users 
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Example:  NEES.org 

1,456 other 

201 projects 
12 databases 

66 simulation tools 

George E. Brown, Jr. 
Network for 

Earthquake Engineering 
Simulation 

69,000 users 
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Example:  pharmaHUB.org 

100 other NIPTE-FDA 
Excipients 

Knowledge Base 

22 simulation tools 
Collaboration for 
Pharmaceutical 

Engineering and Science 

23,000 users 
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Example:  cceHUB.org 

17 simulation tools 

Cancer Care 
Engineering 

Hub 

3,900 users 

Collect blood samples Proteomics Statistical analysis 

Databases 
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3 
A collaboratory for 

team science 
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Community / Collaboration Support 

Questions 
& Answers 

Brainstorming 
& Wish Lists 

Calendars 
& Events 

Groups 
& Projects 

Incentives 
& Feedback 

Web Analytics 
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Tool Development and User Support 

http://nanohub.org/tools/cntbands-ext 

Collaborative 
Development 

Questions 
& Answers 

Brainstorming 
& Wish Lists 

Bug 
Reports 
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Collaboration:  Source Code 

Collaborative 
Development 

View of source code differences in project repository 
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New applications:  Data Management 

•  Data management solution for the masses 
•  Team effort:  Purdue Libraries, Sponsored Programs, VPR, HUBzero 
•  HUBzero project areas for private collaboration 
•  Publication process with Digital Object Identifiers 
•  Seeking ISO 16363 Certification for Trustworthy Digital Repositories  

Purdue 
University 
Research 
Repository 

http://purr.purdue.edu 
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4 
Education, Outreach, and Training 
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Analytics to Study Impact 

Resource usage metrics 

Contributor impact 

31 
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Online Education 

http://nanohub.org/u 

▶  Fundamentals of Nanoelectronics, 
Part 1: Basic Concepts 

▶  Fundamentals of Nanoelectronics, 
Part 2: Quantum Models 

▶  Fundamentals of Atomic Force 
Microscopy, Part 1: Fundamental 
Aspects of AFM 

▶  Fundamentals of Atomic Force 
Microscopy, Part 2: Dynamic AFM 
Methods 

▶  Nanoscale Transistors 

▶  Thermal Energy at the Nanoscale 

▶  From Atoms to Materials: Predictive 
Theory and Simulations 
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So… 

Why HUBzero? 
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Why HUBzero? 

Collaboration 
Data Management 
Integrated Analysis 

Broad feature set targeted for science/engineering 
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40+ Hubs for many disciplines 

 540,063 258,791  nanoHUB.org 

 230,698  59,175  nees.org 

 59,659  29,965  GlobalHUB.org 

 32,700  22,651  pharmaHUB.org 

 32,314  11,199  vhub.org 

 37,414  3,132  HABRIcentral.org 

 15,898  3,933  cceHUB.org

 14,977  5,797  ciHUB.org 

 12,304  3,510  StemEdHub.org 

 11,754  1,907  iemhub.org 

 10,995  1,863  C3Bio.org

 7,317  1,246  cleerHUB.org 

 visitors  users 

~1,000,000 
visitors total 
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Why HUBzero? 

1,000,000 visitors total for all hubs each year 

Works for many users 
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More information 

Michael McLennan 
Director, HUBzero® Project 
mmclennan@purdue.edu 
http://hubzero.org/pressroom 

§ Simulation/modeling tools 

§ Data management 

§ Collaboration and social networking 

§ Analytics to measure impact 
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