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ABSTRACT

The multi-controller placement problem (MCPP) in software-defined networking is a complex optimization
problem. This paper proposes the K-means Assisted Simulated Annealing Controller Placement (KASA-CP)
algorithm, which combines k-means and simulated annealing to address MCPP efficiently. KASA-CP improves
the computational efficiency of simulated annealing by using k-means for initial placement, ensuring effective
operation in large-scale networks. Experimental results show that KASA-CP outperforms the basic simulated

annealing algorithm in terms of execution time and average latency.
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Algorithm 1 KASA-CP Algorithm

1: K-means Initialization
: Randomly select N initial centroids from S as Cmn
: while centroids have not converged do
for each switch s; € S do
Assign s; to the nearest centroid based on d;;
if assigned cluster exceeds capacity U; then
Reassign the switch with the largest delay

Update centroids based on assigned switches
for each cluster do

Assign C2,;, with the minimum average delay

R A

B

11: Simulated Annealing Optimization
12: Initialize parameters {T;, Tf, Inax, @ Ooprimai» iterations}
13: while 7 > Ty do

14: Generate a new solution

15: Randomly move a main controller to a new position in S
16: Reassign controllers based on the new position

17: Compute Oy for the new solution

18: Calculate A = Opew — Ogptimal
19: ifA<00rPr(A,T) > Q then

20: Accept the new solution
21: Update Oprima
22: Decrease T using T =« - T

23: Output Final controller placements C!, C2

% 2. KASA-CP &xE|&
Fig. 2. KASA-CP algorithm
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