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Introduction 
The Vermont Advanced Computing Center (VACC) is a Core Research Facility of the 
University of Vermont (UVM) serving the diverse and multidisciplinary advanced and high 
performance computing (HPC) needs of faculty, staff, and students as well as strategic partners 
in academia and government. We provide comprehensive advanced computing services, 
including programming consultations, hardware and software analysis, and advanced computing 
education resources for competitive grant and project development.  
 
At the core of VACC is a 7.1 teraflop computing cluster-an IBM e1350-developed with support 
from U.S. Senator Patrick Leahy, the National Aeronautics and Space Administration (NASA), 
Vermont EPSCoR, and IBM. VACC adopts a user-centric approach to accomplish the three 
strategic areas of the mission: advancing high-impact, multidisciplinary research, promoting 
advanced computing education and outreach across disciplines, and investing in next generation, 
innovative and sustainable high performance computing infrastructure models. 
 
Key VACC Partnerships 
Faculty and graduate student researchers at leading universities expect high-performance 
computing services to be readily available as a research tool, just as they expect the library and 
data networks to be available. VACC enables the success of UVM and external partners whose 
research requires high-performance computing or data management. It is essential to UVM’s 
trans-disciplinary research areas including: Neuroscience, Food systems, Complex systems and 
Biological/Bioengineering Sciences. VACC currently has over 85 UVM faculty, staff, and 
graduate student users. The following collaborations illustrate the breadth of VACC as a core 
facility: 

• UVM College of Medicine 
o CNRU: The Clinical Neuroscience Research Unit has become one of our major 

partners. VACC will supercharge elements of their FMRI brain imaging and 
analysis for numerous human studies.  

o BOLI: The Barcode-Of-Life-Initiative, collaboration with The Smithsonian 
Institution. The VACC will host advanced computation for scientists, worldwide, 
which are engaged in DNA bar-coding and cataloging biological species.  

• UVM College of Engineering and Mathematical Sciences 
o UVM School of Engineering is using VACC for programs in multi-scale 

mechanics and computational engineering.  Projects include analysis of the 
physics of turbulence, finding and using coherence in turbulent flows to develop 
models and control strategies and molecular to continuum phenomena. 

• UVM College of Education and Social Services 
o VACC Faculty Fellow designated for communications with VACC research 

network around education opportunities for “21st century computing” outreach to 
Vermont K-12 as well as guidance for on-campus VACC HPC education outreach 
programs. 
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The VACC Sustainability Problem 
Through years of experience, users in various disciplines have become proficient with discipline 
specific, desktop software, and are now looking to scale up to larger computing resources.  This 
presents an issue confronting HPC sustainability as the breadth and diversity of research enabled 
by it grows. If a center is supported by a few large projects in a specific area, it is subject to the 
availability of grants for that research. In our experience, it is difficult to charge large projects 
enough to support a center, especially given the availability of other choices such as TeraGrid. 
The challenge that VACC needs to address is how to support researchers and students in 
enhancing their scientific pursuits with HPC. Our concept is to present HPC as a tightly 
integrated “subsystem” of the desktop software, i.e., by “supercharging the desktops” the users 
will find HPC more accessible and hence increase the adoption of HPC in research and 
education. By positioning HPC as a multi-disciplinary service entity, we hope to increase the 
number of users and types of research enabled. This will allow us to reach out across the 
University, and to other institutions, colleges and schools in our state and region.  
 
A successful HPC service center requires appropriate staffing. Staff is an expensive entity, 
especially considering the skill and knowledge required for HPC. It is essential to have a good 
set of processes and tools available to staff to maximize their productivity and effectiveness. 
With this in mind, a necessary function of the HPC staff must include outreach and education to 
the user community, in order to adopt the required breadth of users. To meet these goals, we are 
developing an HPC service model called “supercharging your research”, which encapsulates a 
common methodology, tools, education, and outreach to transparently enable HPC resources for 
our users. 
 
Overview of the Supercharging concept 
The Vermont-Super-Charging-API (VSCAPI) is a _software platform, and a set of outreach and 
education components. The central technical premise of this project is the concept of bringing 
the HPC transparently to the users’ desktop and integrating seamlessly with the desktop software 
with which users are already familiar. The solution will not only bring to the users the users the 
local HPC capability, but also the capabilities of other grids such as the NSF TeraGrid. This will 
alleviate the local burden of hardware requirements. On the other hand, since the users will stay 
within the software they are familiar with, the training needs are minimized. This will greatly 
increase the reach of HPC to research and education. We call this concept “supercharging the 
desktop”.  
 
A significant barrier to users is the steep learning curve and the time and effort expenditures 
involved in using HPC. Reaching out to users is an essential part of this concept. To increase the 
adoption of HPC and user access at the VACC, the outreach efforts will offer three levels of 
exposure to the research community: one on one instruction, workshops, and a website. In 
addition, outreach to K-12 is part of the project efforts. The vision is user centric, and the 
implementation is user-driven with the goal to enhance the research and educational capabilities 
of users. Through workshops and personal interactions, VACC outreach team will connect with 
users not only at UVM, but also to other Vermont educational communities such as other 
colleges and even K-12 programs.  
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How VSCAPI helps solve the sustainability problem 
While a major component of VSCAPI is software infrastructure-building, reaching out to users is 
an essential part of VSCAPI. A number of research groups at UVM can directly benefit from this 
platform in their research and education. Fulfilling the diverse needs of the user communities 
defines us as a core University research and service center.  Because the VSCAPI concept is the 
abstract interface between users and computers, the location and type of computers is no longer 
the users’ concern. We believe HPC sustainability is enhanced by a large, diverse user 
community, and as a service organization central to the University research mission. 
 
Conclusion 
VACC sustainability is tied to its breadth of users and commitment from the University as a core 
facility. By providing a consistent user-based methodology, and a platform that promotes 
abstraction, we will be able to employ a variety of HPC resources and maintain a foothold on 
new technologies emerging every day in our field.  
Our sustainability rests on the adoption and education of the research community via these three 
signature projects in outreach: 
 
Campus HPC Workshops: The VACC “Supercharge Your Research” program is a series of 
VACC-led education workshops, co-sponsored by the UVM Center for Teaching and Learning 
(CTL) that complements one-on-one consulting already done by VACC staff with faculty from 
across campus. The campus workshops were developed for potential advanced computing users 
to learn more about on-campus, regional, and national advanced computing resources. This is a 
once a month workshop that runs through the academic calendar.   
 
User-Centric HPC Infrastructure Development:  The VACC “Supercharging Your Desktop” 
program addresses: how best to support new researchers and students in their scientific and 
creative pursuits with HPC. This project will enhance the VACC as a service entity to confront 
both the hardware and staffing limitations (small staff size, limited cluster) with an innovative 
solution. The project has identified a number of research groups at UVM in need of HPC and can 
directly benefit from this project in their research and education.  Broadly, the success of this 
project will have a positive and significant impact on the success of research and education of 
our society.  
 
Creation of VACC Education Fellow & Informal Science Education in Advanced and High 
Performance Computing:  VACC is developing a pilot project in close partnership with the 
UVM College of Education and Social Services and UVM Community-University Partnerships 
and Service Learning department to promote “demystifying” the tools of advanced and high 
performance computing.  With the addition of a named “VACC Education Fellow” from UVM 
faculty in the Department of Education, the intent is to work on development of K-12 
appropriate, program to be piloted for underserved local public school districts in Vermont.  By 
matching the College of Education’s professional science and mathematics education faculty - 
those who train tomorrow’s teachers and educators - with the VACC network of computational 
faculty, staff, and graduate students, with the strong K-12 educational component we hope to 
stimulate young minds with the power of HPC. 


