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Goals  

Awarded by the NSF in the fall of 2009, the goal of the “TeraGrid MATLAB Cluster – Exploring New 
Services for an XD Future” project is to establish an experimental analysis resource consisting of a cluster 
system with parallel MATLAB software accessible via the TeraGrid. This will provide a valuable 
addition for TeraGrid users pre and post-processing their outputs with complex analytics and fast 
simulations using a very user-friendly interface – one conducive to rapid innovation and discovery. 
MATLAB is an important data analysis tool for many TeraGrid users and supports many research 
communities. This project will make parallel MATLAB available as an experimental resource through the 
TeraGrid portal and through Science Gateways such as nanoHUB.  

Besides providing value by enabling research discoveries, this project will advance the understanding of 
how to best deploy a software utility as a transparent and responsive user service. It will demonstrate an 
important working model for utility computing which may encourage high performance computing 
vendors and ISVs (Independent Software Vendors) to explore similar research capabilities. 

Resource access will not require knowledge of a specific operating system, batch scheduler, or message 
passing library and interactive ease of use will be facilitated by integrating the resource with the 
nanoHUB research portal. 

Education and Outreach 

Due to the pervasiveness of MATLAB in a very broad spectrum of academic environments, including 
small colleges and minority serving institutions, this experimental TeraGrid resource will be accessible to 
many new user groups beyond the traditional high-performance computing community.  

The MATLAB on the TeraGrid team will educate current and next-generation scientists on how to use the 
MATLAB on the TeraGrid cluster as an extension of their desktop and how integrate it with Science 
Gateways. Classroom workshops will be held and Virtual Workshops will be available online. Interface, 
parallel computing learning modules, and MATLAB’s user-friendly utilities will greatly soften the 
learning curve for parallel computing. 

Current Status of the Software Utility  

All personnel are in place for the project at both Cornell and Purdue. A 512-core high-performance 
computing cluster has been installed at the Cornell Center for Advanced Computing at Cornell’s Ithaca, 
NY campus.  

Functional MATLAB integration code was developed by the Cornell Center for Advanced Computing 
(CAC) and is in beta use with the MATLAB on the TeraGrid experimental resource. The software 
package LittleJohn was implemented and is in use on Linux, Mac, and Windows. It includes Globus 
GridFTP functionality to move files and Apache CXF web services for job submission and management, 
both of which are authenticated via x509 certificates retrieved from a MyProxy server. CAC is currently 
working on reducing latency in job submission and increasing usability of the software. 

A fully functional test system for the development and verification of codes was implemented. Research 
groups are now using the experimental MATLAB resource and actively developing and modifying codes.  

 

 



Early Users  

The research group of Jason Morgan, Cornell Earth and Atmospheric Sciences, is running code on the 
resource without modification. It previously ran on a 32-core system. CAC is working on scaling their 
code to 128-cores to enable higher resolution simulations of the dynamics of a plume-fed asthenosphere. 

The job-parallel MATLAB nanoHUB application “NanoNET” was prepared for remote submission on 
the Cornell MATLAB cluster. Communication protocols that enable secure and authenticated data 
transmission between nanoHub and Cornell were implemented. The usage of the cluster is completely 
transparent to users of the nanoHUB Science Gateway.  

The project Web site is http://www.cac.cornell.edu/matlab. A research poster, "Seamlessly Scaling a 
Desktop MATLAB Application to an Experimental TeraGrid Resource,” was presented by CAC, The 
MathWorks, and the Centers for Disease Control and Prevention at SC09. Application scaling on the 
resource and transparent and seamless access to a nanoHUB application was demonstrated at three SC09 
exhibit locations.  

Additional Science Gateways using the MATLAB experimental resource may follow.  For example, 
 

 
 

CAC is working with the Centers for Disease Control and Prevention (CDC) and the Weill Cornell 
Medical College to develop gateways for epidemiology and medical image analysis.  

Researchers at the CDC recently used all 512 cores on the MATLAB cluster to model a hepatitis C virus 
(HCV), a major cause of liver disease worldwide. 
 

Accessing the Experimental Resource 

Scientists interested in trying the experimental resources may request access at:  
http://www.cac.cornell.edu/matlab/status/interest.aspx.   

For more information on the project, contact the project PI, Dr. David Lifka, at lifka@cac.cornell.edu. 

 

 The Hepatitis C virus (HCV) 
network - Campo et al. A genomic 
network of HCV coordinated 
substitutions is shown, where a vertex 
is an aa site and a link between two 
nodes is a significant correlation 
between two sites. The position of 
each vertex depends on its k-shell 
value and on the k-shell value of its 
neighbours. A colour code allows for 
the identification of k-shell values, 
while the vertex’s size is proportional 
to its degree. The k-shell 
decomposition and visualization was 
performed with LaNet-vi (Alvarez-
hamelin et al.). 


