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Dynamic Service Provisioning in Fog
Environment based on Learning Automata and
Multi-objective Genetic Algorithm

Seyed Mahdi Jameii *, Assistant Professor

Department of Computer Engineering, Shahr-e-Qods Branch, Islamic Azad University, Tehran, Iran.

Abstract: Nowadays, the number of applications that require a short response time is increasing, and utilizing fog
environment has recently received a lot of attention. Due to the dynamics of the resource usage pattern in most Internet of
Things applications, a fixed location cannot be considered for the placement and execution of services in the fog
environment, and therefore the services must be dynamically placed in the fog environment. The problem of placing
required Internet of Things services in cloud devices with limited resources is known as an NP-hard problem. In this article, a
dynamic method based on multi-objective genetic algorithm with non-dominated ranking is presented to solve this
problem. In the proposed method, learning automata are used to improve genetic behavior and dynamically adjust
mutation and crossover rates. The proposed method is simulated using iFogsim and the simulation results show that the
proposed method has a better efficiency than the compared algorithms by simultaneously considering the three criteria of
service delay, cost and energy consumption. In terms of cost, compared to the two CSA and LRFC methods, it has decreased
by 11% and 21%, respectively. Also, in terms of the average service delay, compared to the CSA and HAFA methods, the
proposed method has decreased by 7% and 15 %, respectively. In terms of energy consumption, the proposed method
shows an improvement of at least 8% compared to other methods.

Keywords: 10T; Fog Computing; Cloud Computing; Dynamic Service Provisioning; Genetic Algorithm; Learning Automata.
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Service Provisioning Algorithm

Input: Network parameters (number of requested services,
number of fog nodes, Number of services)

Output: Non-dominated solutions (Assigning the services to
the fog nodes).

Step 1: Choose population size M, Initial crossover rate (P.),
Initial mutation rate (Pn,), Maximum number of generations

(9eNmay).-

Set the generation count t = 0;
Step 2: Generate an initial population D as follow:
Fori=1,..., M do

Step 2.1: Assign each requested services to each fog nodes
randomly

Step 3: Evaluate each solution in Dy using objective functions.

Step 4: Receive the crossover rate (P.) and mutation rate (P,
for current generation from Learning Automata.

Step 5: Create offspring population E; from D;as follow:
Apply the crowded tournament selection;
Apply crossover operator;

Calculate the average generated ranks value of crossover
GTcross;

Apply mutation operator;
Calculate the average generated ranks value of mutation Gr .,

Step 6: Determine reward or penalty response and send it to
the LA module.

Step 7: Set P= D, U E;.

Step 8: Do fast non-dominated sorting on P, resulting non-
dominated fronts fry, fry, .

Step 9: Set Dy1=@; i=1;
While |Dyq|+Hfri|<M do (Dgq= Dy U fri | i=i+1);
If |Dg+a| <M then
Add the first M-|Dys4| solution from fr; to Dy

Step 10: If t<genmay then set t=t+1 and go to step 3.
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