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An Efficient Implementation of Computational Graph Based
Function Evaluation for Meta-heuristics Algorithms

TAKAHITO TANABE?

Meta-heuristic based solvers of mathematical programming problems with discrete vari-
ables will perform so-called “neighborhood search”. In the process, the evaluation of the
difference of constraints/objective when changing a few (typically one) of variables, is re-
quired. In this paper, we present an efficient algorithm to evaluate the difference when the
constraints/objective are expressed as a computational graph, in other words, a sequence of
substitution of the result of elementary operations. A numerical experiment on some typical
combinatorial problems shows that our algorithm compute the difference by order of mag-
nitude (up to 167 times) faster than naive algorithm that evaluate the constraints/objective
first and take the difference afterward.
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Table 1 Number of wcsp iterations available in 60 sec.

oo #00 | #00 [0o0 [ 00O
1. n-Queen 100 | 5,050 | 333] 4,110
2. TSP 52 2| 1,324 | 19,624
3.000 30 844 | 1,426 | 44,649
4.00000 100 6| 1,349 | 233,883
5.000 750 | 11,178 | 452 | 160,077
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Table 2 Average function evaluation time (per 10° calls).
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