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ABSTRACT 

 
The Test and Evaluation (T&E) Community must face two conflicting pressures: provide more computing power and 
reduce electrical power requirements.  These pressures occur both on the range and in the laboratory. Escalating power 
consumption for computing has a deleterious effect on cost, on portability, on ecology protection and on equipment life 
cycles. The U.S. defense T&E professional are specially driven to restrain the use of electrical power, ranging from 
battery life for devices in the field to environmental responsibility for major computing centers.  There are some 
quantifiable benefits from the implementation of General Purpose Graphics Processing Units (GPGPUs) as 
heterogeneous processors, a field in which the authors have several years of experience. This heterogeneous computing 
implementation has power, space, cooling and maintenance benefits that have been documented. Other efforts in the field 
of power reduction techniques will be outlined, e.g. the Efficient Low-power Microprocessor (ELM) approach of Prof. 
William Dally and IBM’s well publicized Blue Gene project. The utility of all of these techniques for the T&E 
community will be assessed and the GPGPU approach explicated by recounting the experience of the authors with the 
Joint Forces Command’s 256 node, GPGPU enhanced cluster, for which they were the architects and early users.  The 
T&E professional’s use of GPGPUs to effectively handle computationally intensive activities is putatively a driver for 
this discipline’s computational needs. Specifically, the authors will report on several aspects their experience with 
GPGPUs: programmability, performance of codes implemented in several areas of computational science and the 
compute power per unit of electrical consumption parameter in various T&E environments.  An overview of code 
design and implementation approaches will be discussed. Actual working code segments will be outlined and explained, 
along with the design rationale behind them. This data should allow T&E researchers and managers to effectively 
anticipate the benefits of this approach as far as their own projects are concerned. It should enable them to effectively 
evaluate the potential benefits of all of the approaches reviewed.  
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