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Performance Evaluation of Minimum Execution Time
Multiprocessor Scheduling Algorithms
Using Standard Task Graph Set

TAKAO ToBITANTT and HIRONORI KASAHARA®

This paper proposes a “Standard Task Graph Set” (STG) to evaluate performance of heuris-
tic and optimization algorithms for the minimum execution time multiprocessor scheduling
problem, which is known as a strong NP-hard combinational optimization problem, and de-
scribes evaluation results by applying them to several algorithms. In the previous researches
on multiprocessor scheduling algorithms, there exists a problem that it is not able to com-
pare the performance to decide which algorithm is better, because the task graphs fit for the
algorithm proposed in each paper or were not available to the other researchers. To cope
with this problem, STG makes possible the fair evaluation and comparison of the algorithms
under the same conditions for every researchers by giving many kinds of random task graphs
based on various task graph generation methods used in the literature with their scheduling
results, and making them available from Website. This paper evaluates several algorithms
using 2,700 task graphs with 50 to 5,000 tasks from STG and evaluates its effectiveness. The
performance evaluation confirms that heuristic algorithms CP and CP/MISF could obtain
optimal schedules 68.22% and 68.46% of tested cases, 85.79% by a sequential optimization
algorithm DF/THS, and 89.60% by a parallel optimization algorithm PDF/IHS on a SMP with
4 processor elements within 600 seconds upper limit. It was also confirmed that the proposed
STG is useful for evaluation of the heuristic and the optimization scheduling algorithms.
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Optimal schedule ratio and precision of the results.
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Table 2 Rate of optimal schedule for each number of processors.
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Table 3 Rate of optimal schedule for each graph size.

0o cp cp/ | DF/ | PDF/
Tasks a] MISF | IHS THS
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4000 720 495 496 590 623
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% 100.00 | 68.22 | 68.46 | 85.79 | 89.60
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Fig.3 Rate of optimal schedule for each graph shape.
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