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Abstract:

Recently, fog computing has become a suitable platform for processing 10T applications. Thus, this
architecture extends cloud computing services to the edge of the network, and processes are performed
at the edge of the network with less delay and cost. Due to the energy limitation and low computational
capacity of fog nodes, deciding to assign tasks to fog nodes is a critical issue. In this paper, a
mathematical model for resource allocation with the aim of reducing delay and energy while
considering Quality of Service (QoS) is proposed, and in the next step, a combined genetic and gray
wolf algorithm is introduced to solve the model. The combination of these two algorithms provides
helps to find an optimal solution in an efficient manner. It should be noted that the implementation of
the mentioned algorithms has a processing cost and a computational delay, but due to the
improvement of QoS, this cost can be ignored. Simulation results indicate that the combination and
simultaneous use of the positive points of the two algorithms, the criteria of execution time and
makespan of the tasks, as well as energy consumption by 18.30%, 15.14% and 10.21%, respectively,
compared to the semi-greedy method improves
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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, Xp 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,, X 5Xs
5:X = first best member
6:Xz= second best member
7:X 5= third best member
Begin:
8! For t=1to max_number_of iterations
/I Npop is population size
ik For i=4 to Npop
/*x_new is a chromosome in the Genetic
algorithm*/
Select the i-th best fitness function from X_pop
and use relations 22 to 24 to Generate
\R¥ a new solution (x_new)

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

AR Mutation(X_new)

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

VY Update A,C //(using 22 relastion)

AN Calculate fitness function for x_new

[*Each solution is a Wolf in the Grey wolf
algorithm that has a position and an fitness

value* /
V¥ if (x_new.fitness < X_pop;.fitness) then
1o 4 Update X_pop;.position
V7
VYV End if
AL Sort the X_pop based on the fitness value and select
] the best three Top as: X, X5 5 X5
1% End for
t<t+1
20:End while

21:Return X, // Best solution
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Alpha
Alpha 9(5|4|7|8|3([1]2

Beta

:: Delta

Use relations 22 to
24 to generate a X
new solution

Beta 5128 ([6|13|1]9](7

Delta 7({9|8|5[3|2(|7]|6

omega

D_ﬁl = random[1,8] = 2

X1 = Xq — A1.(Dg) =((9-2*2),(5-1*2),(4-1%2),(7-2*2),(8-2*2),(3-1*2),(1-2*2),(2-2*2))

=(5,3,2,3,4,4,3,2)

D_,g' = random[1,8] =1,

X3 = Xg — As.( Dg ) =((5-2*1),(2-1%1),(8-1*1),(6-2*1),(3-2*1),(1-1*1),(9-2*1),(7-2*1))

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

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

X3 = X5 — Az.( Dg )=((7-2*2),(9-1%2),(8-1*2),(5-2*2),(3-2*2),(2-1%2),(7-2*2),(6-2*2))

=(3,7,6,1,1,0,3,2)

. X1+ X2 + X3
X(t+1)= %

L(5.3,2,3,4,4,3,2) + (3,1,7,4,2,0,7,5) + (3,7,6,1,1,0,3,2)
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