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Method for Making Performance Model about
System which Includes Unknown Part

D. Kimura®, E. Numata’, H. Sakaki’, K. Yanoo'

There are two approaches for performance evaluation of an IT system; white-box
approach imitates mechanism of the system such as queuing theory and black-box
approach employs machine learning using the measurements of the system. In this paper,
we propose a method for making a performance model about a system which includes an
unknown part by combining these two approaches. Treating unknown parts, of which we
cannot know the details without operation, as black-box ensures the accuracy of the
prediction. Treating well-known parts as white-box enables to evaluate the performance
influence of replacing these parts with different ones. We have applied our method to a
case in which we can measure the performance of each part and a case in which we can
measure only the performance of the “whole” system. In the former case, our method can
evaluate the performance for replacing white-box part. In the later case, our method can
make a black-box for unknown part indirectly by reinforcement learning using the
measurement of the “whole” system, where we do not use the measurement of each part.
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