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2. NP-Hard
3. Exact Algorithm
4. Meta-Heuristic Algorithm
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5. Software-Defined Network
6. Distributed Denial of Service
7. Water Wave Optimization
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1. Exploration

2. Exploitation

3. 4-Gray Wolf Optimization Algorithm
4. Scout Omega Wolf
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4. Greedy Non-Hierarchical Grey Wolf Optimizer
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1. Chaotic Grey Wolf Optimization
2. Exploration-Enhanced Grey Wolf Optimizer
3. Enhanced Grey Wolf Optimizer
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Algorithm: 4GWO algorithm for Clustering (4GWO-C)

1. Function 4GWO-C (problem)
2. Input: Population_size, ScoutOmega_size, dataset
3. Output: Best solution ( j(: : Cluster centers)
4. Set parameters
5. Compute the dimension of each wolf
6. Initialize X,,i=1,2,..., Population _size
7. Repeat
8. Evaluate f(D,C)= Zmin{"d, ¢, ||} L =12,k
i=1

9. Select 76, s 7/, , X, and the worst wolf
10. for i=1 to Population size do
11. Compute 7[1, Tﬂ, 713

— X+ X, X,
12. Compute TPI, R BT

t(worst)— fit(TP1,
13. C()mpute D; :M
fit(worst) — fit(X,)

14. Initialize X,,;,j=1,2,...,Scout _Omega _size
15. Select the best of X—m as Xbest,
16. Compute TP2; = TPi; + rand(~1,1(TP1; — Xbest_, )

— |TP1, if p,>05
17. Compute X, =

TP2, otherwise

18. End for

19.  Until stop criteria is met

20. Bestsolution= X,

21. Return Best Solution
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