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Abstract Work-stealing and work-sharing are two basic paradigmsdforamic task
scheduling. This paper introduces an adaptive and hierarch&lalstheduling scheme
(AHS) for multi-core clusters, in which work-stealing anarksharing are adaptively
used to achieve load balancing.

Work-stealing has been widely used in task-based paratigraming languages and
models, especially on shared memory systems. However,irtgfhnode communication
costs hinder work-stealing from being directly performed omnildiged memory systems.
AHS addresses this issue with the following techniques: 1alingartitioning, which
reduces the inter-node task migrations; 2) hierarchical scheduiregne, which performs
work-stealing inside a node before going across the node boundaryadopts
work-sharing to overlap computation and communication at the notie-level; and 3)
hierarchical and centralized control for inter-node task maratwhich improves the
efficiency of victim selection and termination detection

We evaluated AHS and existing work-stealing schemes omad&s multi-core cluster.
Experimental results show that AHS outperforms existing schegndd% to 21.4%, for
the benchmarks studied in this paper.
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1 Introduction

Today, most existing and new cluster systems are nari-clusters, which present two
levels of parallelism. One is shared memory paraftelithin the cluster node. Another is
distributed memory parallelism among the cluster nodesv tb exploit both shared and
distributed memory parallelism is a critical issuerda a large application efficiently on
such systems.

To exploit parallelism of the underlying architecturee thpplication needs to be
parallelized with a particular form. Task parallelissra popular form of parallelization of
program. Most parallel programing languages and modelsastructed based on task
parallelism, such as Intel TBB[1], IBM X10[2], Micro& TPL[3], OpenMP 3.0[4] and
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