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Experimental Design Approach for Automatic Tuning of Softwares
Using Statistical Pattern Recognition Techniques

KazumMasa KOTANI * and RELII SUDA it

In this paper, as a general technique of experimental design for alleviating experimental time
cost in automatic performance tuning of softwares, we propose an approach using statistical
pattern recognition techniques. Our approach classfies experimental results into successes and
failures, then learns from existing results, pairs of a parameter configuration and its class, and
executes the candidate patterns which are predicted to succeed.

As a classification model, we used Naive Bayes Classifier. Even with strong independence
assumptions of parameter variables, this classifier is known to work well in many applications.

In the experiments, Lis (H. Kotakemori et al. 2005), the library of iterative solvers for linear
systems, is used. With the fixed conditions set in this paper, the number of whole execution
patterns becomes 7035, and one of the example matrices needs about 1 day for the entire
execution. By this approach, that was reduces to about 8 hours, and the number of successful
executions were around 90% of the original.
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s CPU: Intel PentiumM 1.8 GHz
e L2 Cache: 2048 KBytes
¢ Main Memory: 1024MBytes
¢ OS: Debian GNU/Linux 3.3.5
e Compiler: gcec-4.2.0
e Library: Lis-1.1.0
e Optimization: -02
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0.8 2397 1814 1.17
1.0 2225 1744 1.00
crystm02 0.3 3493 2936 0.35
0.5 3228 2894 0.31
0.8 3043 2835 0.26
1.0 2892 2742 0.22
adder.dcop03 | 0.3 319 0 0.067
0.5 163 0 0.034
0.8 3 0 0.00065
1.0 1 0 0.00018
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Nab 0.3 5820 4761 1.35
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