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Abstract

First of all, in this research, we solve the problem of the next release ((NRP)
(Next Release Problem)), which is classified as a multi-objective difficult problem
(( NP_ hard) nondeterministic polynomial time _ hard) using swarm intelligence,
since the programs are spread in all areas of our life and process The development
on it is constantly ongoing and the selection of the optimal requirements to satisfy
customers for the following versions is a very important process, as the requirements
that have been dealt with are complicated due to interdependence and other
limitations. Therefore, we will highlight it in our research to solve it, as the problem
of the next release (NRP) is defined as a multi-objective improvement problem with
two conflicting goals, which are customer satisfaction and development cost, and
since it is a multi-objective problem, we chose swarm intelligence to solve it, where
we solved This problem using the Multi_objective Mayfly Algorithm is derived
from the behavior of the swarms of the Mayfly in nature.
In this research, we have used a dataset consisting of (100) requirements for five
customers (Customers), and we have taken into account the difference in the
importance of these customers for the company, as well as the interactions between
these requirements (Requirements Interaction). The budget (Budget) is equal to
(726), and it has led to positive results, and it has surpassed the algorithms that were
compared to it in terms of the percentage of customer satisfaction, as it took the best
value for customer satisfaction (Best Satisfaction) and staying within the minimum
budget, the second group ( dataset2 ) consists of (20) requirements for five
customers, and the difference in the importance of these customers to the company
was taken into account, as well as the interactions between these requirements
(Requirements Interaction). This algorithm was applied with a budget limit of (65)

and it led to positive results, as it outperformed the algorithms with which it was



compared in terms of customer satisfaction rate (Best Satisfaction) while remaining
within the minimum budget limit, and the language (Matlab R2020a) was used, in
building the algorithm to verify and solve the problem of the next multi-objective
release, and performance measures were used for the multiple objectives, which are
the Hyper Volume (HV) scale , the Spacing (S) displacement scale , the Euclidean
distance scale and the Spread indicator scale.

The results of the measurements within the budget limits 70% for first dataset
were as follows:
Hyper Volume (HV) = 94.8485 , Spacing (S) = 0.370212 , Spread = 0.999664 ,
Euclidean distance = 0.007535 with requirement interaction.

The results of the measurements of ( dataset2 ) within the budget limits 70%
were as follows:
Hyper Volume (HV) = 85.5753 , Spacing (S) = 0.824909 , Spread = 0.999878 ,

Euclidean distance = 0.029334 with requirement interaction.



