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when small and medium-sized e-commerce warehousing faces order fluctuations, this research breaks
through the limitations of traditional semi-dynamic zoning rules and designs fully dynamic tasks with
the mixed processing area as the decision-making core. Allocation mechanism. This mechanism in-
tegrates multiple factors such as order attributes, resource location and load to build a dual-objec-
tive optimization model with the goals of minimizing the maximum system completion time and total
labor working time, Pareto optimal solution set is obtained by using the framework of NSGA-II algo-
rithm. Experiments show that compared with traditional semi-dynamic rules, the proposed method
achieves a significant reduction in labor load while maintaining equivalent system efficiency, veri-
fying the superiority of the fully dynamic allocation mechanism in balancing efficiency and labor
load goals, and provides a new solution for small and medium-sized e-commerce warehousing sched-
uling under resource constraints.
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Table 2. Scale scalability experiment results
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Figure 1. Operation results of different order sizes
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Table 3. Resource allocation sensitivity analysis results
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Table 4. Proportion sensitivity analysis results of the mixed zone
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Figure 2. Key parameter sensitivity results
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