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Multi-Objective White Shark Optimizer for Edge-Side

Industrial Microservice Deployment
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Abstract: To address the challenge of balancing resource utilization and load balancing in edge nodes
with limited resources during industrial microservice deployment, an improved multi-objective white
shark optimizer (IMOWSQ) is proposed. Considering the co-optimization of resource utilization
and load conditions in edge nodes during industrial microservice deployment, a multi-objective
optimization model is established with four key metrics: computational resource margin of edge
nodes, service communication energy consumption, load balancing status, and storage resource
margin. To solve this model, the improved algorithm enhances the original multi-objective white
shark optimizer (MOWSQO) in four aspects: initial population quality, convergence speed, ability
to escape local optima, and preservation of high-quality solutions. Specifically, chaotic mapping
initialization, adaptive weight factors, differential evolution operators, and an elite retention
strategy are introduced. Experimental results demonstrate that compared to the original
MOWSO, the proposed IMOWSO achieves optimizations of 13. 8%, 37.1%, 63.9%, and 47.4%

in the four metrics, respectively. Furthermore, when compared to the second-generation genetic
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algorithm, the improvements reach 63. 2%, 53. 2%, 39.1%, and 63. 6%, respectively, while

also exhibiting faster convergence speed.

Keywords: industrial microservices deployment; edge nodes; multi-objective optimization; white

shark optimization algorithm
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