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The Ohio Supercomputer Center (OSC) is state funded through the Ohio Board of 
Regents. We provide supercomputing, research and educational resources to a diverse 
state and national community, including education, academic research, industry and state 
government. Our production system at this time is an IBM 1350 with 2.4 GHz Opteron 
cores. The system has about 1000 nodes (9500 cores) in 4, 8 and 16 core nodes and a 
total of 24 Tbytes of memory. The system is housed in the State of Ohio Computer 
Center (SOCC,) a data center run by the Department of Administrative Services of the 
State of Ohio. SOCC was built to support 75 watts a square foot, more than double the 
average for computer centers at the time it as built. Today, however, data centers are 
being built for 150, 200 and even 250 watts per square foot, for enterprise computing 
purposes. Typical HPC power densities need to be even higher than that. 
 
In the past 12 months, it has become clear that there has to be a significant increase in the 
power and cooling available to OSC to maintain a system in the Top100.  The current 
nature of high performance computing is based in increasing the number of 
computational cores, computational nodes, memory and storage. This in turn increases 
the power needed to run and cool the complete system.  The improved 
power/performance metrics of individual cores, processors, memory, and storage devices 
are linear, but the increasing number of nodes, packed in denser assemblies, requires 
more power and cooling per rack.  Hence, we are starting to run out of power and cooling 
capacity long before we run out of floor space to place equipment.  And in the economic 
environment of today, we will run out of operational dollars to pay the power and cooling 
bill, at a time we can purchase more processing power for the same amount of capital 
dollars.  We can extend the lifetime of the infrastructure by committing to “Green” or 
energy saving technologies, but it is not clear if this is a sustainable solution. 
 
It is not just supercomputing that is running into these issues, organizations that have 
supercomputers are just running into the issues earlier and more often than most 
enterprise organizations.   
 



OSC has begun investigating options for addressing the shortfalls in computer center 
space with the appropriate power and cooling infrastructure for today and the future.  
There are a number of options, a few of which will be highlighted below.   
 

1. Extending power and cooling available at SOCC 
 This option involves negotiating with the Department of Administrative Services 

to find creative ways of increasing the power and cooling envelope available to 
SOC at SOCC 

 Pros 
o Minimal change to existing operations 
o Share costs with other tenants of SOCC 

 Cons 
o Maybe prohibitively expensive to increase power and cooling at SOCC 
o Slow progress because issue has not reached critical level for other tenants 

 
2. Cloud Computing 
 Outsource needed additional capacity beyond SOCC to a HPC-Cloud provider 
 Pros 

o Easy to set up, especially on short notice 
o Can provide any environment, good short runs on non-standard computing 

environments 
o Reduced capital investments 

 Cons 
o Can be expensive for extended use 
o Charges for data in / data out transfers, which add to the costs of a job 
o At this time, third party academic licensing issues must be handled on an 

individual user basis 
o It would require higher operating costs 
o Virtual computing environments are not optimized for high performance 

codes.  
o There is no way to dedicate a computational environment 

 
3. Partnership with other HPC centers (Fractional Ownership) 
 Partner with one or more HPC centers to jointly purchase, house and run HPC 

systems 
 Pros 

o Reduced investment costs 
o Probable reduced support costs 
o Access to larger resource 
o Shared risk 

 Cons 
o Management structure issues 
o Unclear how financial terms can be structured 
o Will still need to support resources locally for users, such as help desk, or 

local support for optimization 
o Procurement risk issues 



o Remote support 
 

4. Cyber-infrastructure Collaborations between national center, state institutions and 
campuses 

 Become part of a collective effort to “seamlessly” tie campus, state and national 
HPC resources so that any user can use resources at the level and capacity for the 
task at hand. 

 Pros 
o Provides an environment that can be tuned to individual needs without 

some of the management and collaborative agreements necessary for 
fractional ownership of the computing and storage 

o Can realize cost savings of the base facility infrastructure  
o Can individualize costs for power, cooling floor space based on 

institutional use 
o Shared risk 
o Reduced costs versus leasing space from a data center provider 

 Cons 
o Depends on the creation of a “seamless” HPC cyberinfrastructure 
o Depending on who runs the facility, business plans for future expansions 

and maintenance would need to be in place 
o Need a “board of directors” to handle competing requests 
o May be susceptible to unplanned “fees” in some circumstances, such as 

low occupancy, unplanned physical structure or infrastructure problems 
 
 


