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PPTM . a proactive task mapping method for heterogeneous systems

GONG Shijun™™ , YAN Guihai” , LI Xiaowei"
( " State Key Laboratory of Computer Architecture, Institute of Computing Technology ,
Chinese Academy of Sciences, Beijing 100190)
( ™ University of Chinese Academy of Sciences, Beijing 100049 )
Abstract
With the rapid growth of data, heterogeneous computing has emerged as an effective way to meet the ever-in-
creasing computing power demands of emerging applications, and many heterogeneous acceleration systems have
emerged. In these heterogeneous acceleration systems, efficient task mapping is one of the keys to making full use
of the accelerator’ s potential to improve application performance. In the previous work, many efficient task map-
ping methods have emerged based on directed acyclic graphs to minimize the overall execution time of the applica-
tion and minimize the communication overhead between heterogeneous multiprocessors. In these work, it is usually
assumed that mapping tasks to accelerators will definitely bring performance benefits to the entire application. How-
ever, it was found that if some applications map all subtasks to the accelerator for execution, it will bring additional
communication overhead, which may not meet expectations for performance improvements, and even cause the per-
formance of the entire application to decrease. Therefore, a prediction-based proactive task mapping algorithm
(PPTM) is proposed to deal with such scenarios and achieve efficient task mapping. Experimental results show that
the prediction algorithm can more accurately perceive the runtime state of computing tasks, and then through the
mapping algorithm, the whole performance of the application can be greatly improved.
Key words: heterogeneous computing, heterogeneous accelerating system, task mapping, proactive, predic-

tion algorithm, accelerator
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