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Introduction 
 
In June 2009, MIT, the University of Massachusetts, Boston University, and (subsequently) 
Northeastern University embarked on an historic collaborative effort involving these universities, 
the Commonwealth of Massachusetts, EMC and Cisco Systems that will lead to the development 
of a world-class, high-performance academic research computing facility in Holyoke MA, and a 
statewide collaborative computational research, education and outreach program. This center - the 
Massachusetts Green High Performance Computing Center (GHPCC) - will be powered by a 
combination of green and cost-competitive energy, making it a cost-effective and 
environmentally sound facility.  
 
The GHPCC will serve not only as a collocation facility for the hardware supporting the 
computational research needs of the individual academic institutions, but also represents a unique 
opportunity to serve as:  
 a collaborative facility for strengthening the state’s leadership in the development and 

application of HPC in addressing major challenges facing society: from global/regional 
climate models, optimized healthcare delivery systems, and immune system modeling to the 
development of new technologies for clean energy applications; 

 a facility for advancing and showcasing both the research and practice of green computing 
and smart grids; 

 a catalyst for the development of the IT industry throughout Massachusetts with economic, 
educational and workforce development benefits to the city of Holyoke, western 
Massachusetts, and beyond. 

 
The four partner universities - working with their state and industry collaborators - have 
completed an initial planning phase and are engaged in designing the facility and its operation 
and management.  Ground-breaking is scheduled for early Fall 2010.  In this white paper, we 
outline the GHPCC’s guiding principles, organizational planning, and collaborative research 
agenda.  
 
Guiding Principles 
 
The Green HPCC is being designed to: 
 … ensure that the current, and growing, base research HPC needs of participating institutions 

are met, while providing flexibility for evolution and expansion of the GHPCC’s mission 
over time; 
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 … allow for phased development and implementation to match resource availability, and 
evolution of  the center’s mission; 

 … be non-exclusive, providing a platform for additional investment by additional universities, 
industry, and government beyond the commitments of the initial partners; 

 … promote inter-institutional collaboration among the four partner universities, local 
educational institutions including regional community colleges (Holyoke Community College 
and Springfield Technical Community College), industry, government, and the local 
community; 

 … incorporate “green” concepts throughout facility - being as green as reasonably achievable, 
with low-carbon power sources, green building design, and energy-conscious computing 
architecture , systems and operations; 

 … incorporate and evolve “best practices” from other leading university-based or related 
HPCCs; 

 … serve as a catalyst for economic, educational, and workforce development of Holyoke, 
Western Massachusetts, and the Commonwealth of Massachusetts. 

 
 
Organization 
 
While our organizational model is still under development, we recognize that many institutions 
and entities have a vital stake in the GHPCC, and aim for collaboration to be a hallmark of the 
GHPCC. Accordingly, we envision an organizational model that provides multiple vehicles for 
stakeholder participation: 
 A 501(c)(3) organization that will develop the organizational and governance structures of 

the GHPCC; and build, operate, and maintain the facility. The individual institutions 
represented in the 501(c)(3) organization will provide, install, and administer hardware 
platforms.  These institutions will pursue a hybrid model of facility operation, with a mix of 
collocation and federation (with a pool of hardware, accessible as fully customized virtual 
instances to individual stakeholders) strictly according to individual partner institutional 
wishes.   

 A University Consortium that will organize informal working groups, workshops, and 
conferences to help identify areas of research in which the consortium can make substantial 
contributions beyond what can be accomplished by any one institution on its own. The 
consortium will also work to establish seed funds to support exploratory collaborative 
research projects, and facilitate the development of large collaborative proposals. 

 An Advisory Board that will connect the activities of the facility and of the University 
Consortium to the priorities of state and local government, local utilities, and industry in 
economic development and workforce creation. The board will assist in the development and 
implementation of the center’s outreach and educational agenda, organize discussions 
involving the GHPCC as one of the stakeholders in the economic development of the Pioneer 
Valley and the Commonwealth, and help connect the GHPCC institutions to local industry, 
entrepreneurs and VCs by facilitating translational research. 

 
 
Collaborative Research Agenda 
 
Our strategy for building a research collaboration hub around the GHPCC is focused on areas (i) 
in which participating institutions bring strong complementary skills; and (ii) new directions 
which the partners are committed to pursuing, sharing in the risk and leveraging each other’s 



talents and resources. In this way, the GHPCC acts as a seed for developing a strongly-connected 
community, for which the whole is bigger than the sum of its parts.  
 
For example, three application areas of HPC that emerged during the initial planning period 
(which are areas of substantial strengths for all our institutions) are (i) Systems Biology; (ii) 
Energy, Climate and the Environment; and (iii) Medical Informatics. Another important 
identified project is to turn high performance supercomputing into a more user-friendly enterprise. 
This will be accomplished by interfacing applications-driven computational science with the 
latest advances in computer science to develop an interactive environment providing 
“supercomputing on the desktop” – a vision referred to as “engaging supercomputing”. 
Lastly,  in addition to these application areas, GHPCC research collaborations will focus on  the 
computational infrastructure itself, in cloud computing and virtualization (security and privacy, 
hardware heterogeneity, optimized design, operations and advanced monitoring, access devices), 
and green computing.   
 
The GHPCC represents a unique opportunity for major research universities, the Commonwealth 
of Massachusetts, and industry to forge a new partnership that will enable new science and 
engineering breakthroughs to be achieved using HPC, will power the innovation economy of the 
Commonwealth, and will build human capital capable of taking advantage of the power of 
computation in all walks of life.   


