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Algorithm.1: GaGwo Algorithm
Input: Tasks, Vms, Max-Iterations, population size (Npop)
Output: The Optimal (Sub-Optimal) Tasks Assignment
//X_pop is population
1: Randomly initialize the population (X_pop)
2: Calculate the fitness of each member of population
3: Sort the X_pop based on the fitness function
I*Xq, Xg 5 X5 are the best three Top from X_pop in terms
of fitness value*/

4 Select the best three Top from X_pop as: X, Xg 5 X5

5: X, = first best member

6: Xp=second best member

7. Xs=third best member

Begin:

8: For t=1 to Max-Iterations

9: For i=4 to Npop
/*x_new is a chromosome in the Genetic

algorithm*/

10: Select the i-th best fitness function from X_pop
and use relations 24 and 25 to Generate a new
solution (x_new)

/*Mutation operator in genetic algorithm that is
applied to the element of a matrix that include
fog nodes*/

11: Mutation(x_new)

/*Variables A and C are vectors of meta-
heuristic algorithm coefficients */

12: Update A and C //(using 26 relastion)

13: Calculate fitness function for x_new
[*Each solution is a Wolf in the Grey wolf
algorithm that has a position and an fitness
value* /

14: if (x_new.fitness < X_pop; .fitness) then

15: | Update X_pop;.position

16: End if

17: Sort the X_pop based on the fitness value and select

the best three Top as: X, Xp 5 X5

18:| End for

190 t«t+1

20: End while

21: Return X, // Best solution




X [ s 2]8f[6[3[1]9e]7]

Xs L7 1 ol 8[5s | 3[2]7]¢6]

x [ 3] 75469 2]1]
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X [ s [ 2]8]6]3

%[ 71 o8 f[5s]3]2[7]¢s]

x [ 3] 7[5 4a]6f]o]2]1]

New chromosome accordintt0GaGWO X, [ 3 [ 3 [ 5 [ 2 [ 2 [ 1 ] 4 ] 3 |

D, = random[1,8] = 2

R T

X, =X, ~A.Da=((9-2%x2),(5-1x2),(4—1x2),(7-2x2),(8-2%x2),3-1%x2),1-2x2),2-2x2))

=(5,3,2,3,4,4,3,2)
DAB' =random[1,8] = 1

=(3,1,7,4,2,0,7,5)

D, = random[1,hd(1,8)] = 2

X, =X, —A,.D5=((5-2%x1),2-1x1),8-1x1),(6-2x1),3-2x1),(1-1x1),(9-2x1),(7-2x1))

X;=Xs—A3.D05=((7-2%2),(9-1x2),(8=—1%x2),(5-2%2),(3-2x2),(2-1x2),(7-2x2),(6—-2x2))

=(3,7,61,1,03,2)

Xe+1) =

X, +X, +X, (53234432 + (31742075 + (3,7,611,032)

3 3

=(3,3,522,1,4,3)
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