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Abstract

Purpose: This paper addresses the controller placement problem in Software-Defined Networks (SDN), which is a complex
NP-hard optimization problem. The main objective is to find the optimal number and locations of controllers to minimize
network implementation costs.

Methodology: To solve this problem, the Kernel Search metaheuristic algorithm was employed. The algorithm's
performance was tested on a set of network instances of varying sizes and compared with results from the standard CPLEX
solver.

Findings: The proposed algorithm demonstrated decisive supetiority over CPLEX in terms of execution time across all
cases. Furthermore, in many medium and large instances, the algorithm was able to find solutions with lower costs.

Originality/Value: The most significant innovation of this research is the successful adaptation and application of the

Kernel Seatch algorithm to solve the controller placement problem in SDN. This method provides a practical and efficient
alternative to conventional approaches.
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Figure 1- A step in the implementation of the kernel search algorithm.
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Table 1- Problem parameters.
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Table 2- Results of running the KS and CPLEX algorithms on the samples.

CPLEX KS CPLEX vs KS

Instance Time  Cost Time Cost Imp
Switch (Sec) $ (Sec) § %

5 >3600 2101445 83.10 2156934 -2.57
10 >3600 2086498 85.01 2121060 -1.63
15 >3600 1997456 82.23 2032568 -1.73
20 >3600 2003364 76.15 2057015 -2.61
25 >3600 2037644 74.10 2121134 -3.94
30 >3600 2137956 72.70 2152656 -0.68
35 >3600 2123838 82.77 2124522 -0.03
40 >3600 2166462 70.15 2138024 1.33
45 >3600 2205382 63.67 2184970 0.93
50 >3600 2105740 71.12 2081748 1.15
55 >3600 2274063 80.94 2279755 -0.25
60 >3600 2362716 88.19 2295361 2.93
65 >3600 2283537 78.14 2282079 0.06
70 >3600 2283537 78.67 2289079 0.06
75 >3600 2290199 78.70 2339523 -2.11
80 >3600 2416234 88.98 2482917 -2.69
85 >3600 2470685 87.36 2556031 -3.34
90 >3600 2419417 9090 2513834 -3.76
95 >3600 2565170 114.60 2568095 -0.11
100 >3600 2405980 104.64 2494901 -3.18
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Figure 2- Average percentage improvement achieved by implementing the kernel search algorithm compared to CPLEX.
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Figure 3- Average execution time of the kernel search algorithm on samples of equal size compared to CPLEX.
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