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The advent of processors with diverse performance-to-power ratios, such as high-

performance (brawny) processors, low-power (wimpy) servers, accelerators, introduces new 

opportunities and complexities to efficiently execute parallel applications on heterogeneous 

systems.  This invited talk is divided into three main parts. First, we review system 

heterogeneities including inter-node, intra-node, inter-chip and intra-chip, and the challenges 

faced by users to achieve efficient execution. Secondly, we discuss a new model-driven 

approach to determine time-energy efficient configurations for executing parallel applications 

on inter-node heterogeneous clusters. By modeling the overlap of workload service demands 

on resources such as processor cores, memory and I/O devices, we obtain energy-efficient 

mixes of nodes that execute an application with minimum energy usage for a given execution 

time deadline, or vice-versa.  Our analysis shows that these configurations (or “sweet spots”) 

form the energy-deadline Pareto frontier where the energy usage reduces as the deadline is 

relaxed. Lastly, we highlight new opportunities in advancing the performance impact of 

different system heterogeneities. 
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