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ABSTRACT 
 
Electrical power used in computing is increasingly a vital factor in all computing, from laptops to PetaFLOPS. Cost, 
portability, ecological concerns and hardware life are all negatively impacted by burgeoning power requirements.  
More than the rest of the world, the U.S. DoD has special requirements to restrain the use of electrical power, 
ranging from battery life for devices in the field to environmental responsibility for major DoD Supercomputing 
Centers.  The authors will discuss the special insights they have gained into the implementation of one technique, 
the use of General Purpose Graphics Processing Units as heterogeneous processors and they will further outline the 
state of the art in the field of power reduction techniques, ranging from IBM’s Blue Gene series to Prof. William 
Dally’s Efficient Low-power Microprocessor (ELM) approach and compare and contrast them with the experience 
of the authors on JFCOM’s Joshua, a 256 node, GPGPU enhanced cluster. Using GPGPUs to effectively handle 
computationally intensive activity “spikes” is manifestly germane to defense computational needs. Quantitatively, 
the authors will report on three specific aspects their use of GPGPUs: programming environment constraints and 
opportunities, performance of codes modified in several areas of computational science and the FLOPS per Watt 
parameter in a wide range of software and hardware configurations.  An overview of algorithmic design and 
implementation strategies will be laid out. Actual working code segments will be discussed and explained, along 
with the design rationale behind them. The authors’ experience in training other DoD users in this technique will 
assist program managers in scoping training requirements. This data should allow other DoD researchers and users 
to effectively anticipate the benefits of this approach as far as their own code is concerned and further, it should 
enable them to effectively evaluate the varying benefits of all of the approaches currently extant.   
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