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Initialize the whales population X; (=1, 2, ..., n)
Calculate the fitness of each search agent
AX*=the best search agent
while (t < maximum number of iterations)
Jor each search agent
Updatea, A, C, I, and p
ifi (p=<0.5)
if2 (4] < 1)
Update the position of the current search agent by the Eq. (2.1)
efse if2 (fA] = 1)
Select a random search agent (X, gnq)
Update the position of the current search agent by the Eq. (2.8)
end if2
else ifT (p=0.5)
Update the position of the current search by the Egq. (2.5)
end ifT
end for
Check if any search agent goes beyond the search space and amend it
Calculate the fitness of each search agent
Update X* if there is a better solution
t=t+1
end while
return X*
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Abstract

The sequence of work operations on production machines plays a crucial role in managing the
volume of jobs in process and ensuring the timely fulfillment of customer demand. One of the
most common production models is the workshop model. This research focuses on an
extension of the multi-path job shop problem, specifically examining energy consumption,
which is directly linked to environmental pollution. The objective is to determine the
sequence of operations and assign jobs to machines in a way that minimizes the weighted
sums of delivery time and energy consumption. It is important to note that while this
assumption complicates the problem, it also aligns more closely with real-world production
environments. Given the complexity of this issue and the time required to solve it exactly, this
study emphasizes the use of meta-heuristic algorithms. We discuss the solution of the
nonlinear model using two meta-heuristic algorithms: the Particle Swarm Optimization (PSO)
algorithm and the Wall algorithm. To evaluate the effectiveness of these algorithms, we
examined one of the 30 well-known benchmark problems. Our findings indicate that the Wall
algorithm reduced the total time to complete all tasks by 18% compared to the Particle Swarm
Optimization algorithm. The proposed Wall algorithm demonstrates superior capability in
solving these complex problems. Moreover, in terms of CPU time, both algorithms produced
satisfactory results within an acceptable timeframe.

Keywords: Whale optimization algorithm, Job-shop planning, environmental pollution,
energy consumption.



