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Evaluation of A New Bound Operation Taking Account of Communication Overhead for Task
Scheduling based on Branch and Bound Method

Ryuji SHIODA ™', Munenori KAT™**

ABSTRACT : The task scheduling technique is the very important key for the efficient parallel
processing. The task scheduling problems belong to the class of NP complete or strong NP complete

combinatorial optimization problem. So in many practical cases, heuristic algorithms are used to solve

them. Taking account of communication overhead into task graphs makes these problems more difficult

to solve by any search algorithms because the search spaces become much larger. In this paper, we

propose, taking account of communication time among tasks, an extended version of original priority
levels used in Critical Path(CP) Method. Priority level of each task is the length of the longest path from
the task to the last task in the task graph. It is the lower bound of the parallel processing time after the

task. The search is performed by depth first search manner using branch and bound method. By using our
newly proposed priority level as both heuristic and bound operation in the search, it is shown that the
scheduling time become shorter than the branch and bound search with the original priority level.

Keywords : task scheduling, branch and bound search, heuristic algorithm, combinatorial optimization

problem
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