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Abstract- In recent years, emerging technologies have transformed human interaction with digital systems. The
integration of the Internet of Things (1oT) with cloud infrastructures has enabled intelligent and automated ser-
vices, particularly in healthcare. The growing number of networked sensors generates massive volumes of real-
time data, increasing the demand for fast processing. Reliance on remote data centers, however, can lead to la-
tency and reduced efficiency in time-sensitive systems. In this context, fog computing, as an intermediate layer
between edge devices and the cloud, provides an effective solution and highlights the need for intelligent optimi-
zation algorithms. In this study, the IJFSA-ODA algorithm is introduced as an improved version of the Jellyfish
algorithm that enhances search performance through the purposeful integration of several metaheuristic opera-
tors. Specifically, an operator inspired by Differential Evolution is employed to increase diversity, a mechanism
inspired by the Artificial Bee Colony algorithm is used to strengthen exploitation, and an operator inspired by
Simulated Annealing is applied to prevent premature convergence. Simulation results demonstrate that the pro-
posed algorithm exhibits competitive performance compared with IJFSA, IJFA, PSO-SA, and PSO, and achieves
acceptable improvements in key performance metrics under certain scenarios. For a scenario involving 25 virtual
machines and up to 2000 tasks, the results indicate a relative reduction of approximately 5-10% in total pro-
cessing time and 5-12% in energy consumption compared to PSO-based methods. From the perspective of load
balancing, the results of Jain’s Fairness Index indicate that although the index does not reach its ideal value (close
to 1) for any of the evaluated algorithms, the proposed algorithm achieves higher fairness values than the refer-
ence methods in most scenarios, reflecting a more balanced workload distribution among virtual machines. Fur-
thermore, the results show that the performance of the IJFSA-ODA algorithm remains stable as the number of
tasks and nodes increases, exhibiting lower fluctuations in the deadline-meet ratio compared to some baseline
algorithms. In addition, the results obtained from 10 independent runs confirm the acceptable statistical stability
and reliability of the proposed algorithm.
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