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A dual-modal load balancing algorithm based on
load thresholds for Al data streams

WU Zongze, CHEN Qingkui

(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China)

Abstract: To address the problem of load imbalance among computing nodes in Al concurrent data streams, this paper proposes a
dual-modal load balancing algorithm based on load thresholds, utilizing the periodic characteristics of data streams. The core design
of this algorithm is as follows: in low —load scenarios, a static allocation algorithm based on TOPSIS ( Technique for Order
Preference by Similarity to Ideal Solution) is employed. This means integrating key indicators such as CPU utilization, memory
usage, and network bandwidth to quantify the static performance of computing nodes, and data stream allocation is conducted based
on this quantification. Thresholds for triggering dynamic strategies are also identified. In high — load scenarios, a dynamic
optimization algorithm based on an improved genetic algorithm is activated. By introducing an iterative state adaptive probability
operation mechanism, the crossover probability and mutation probability are dynamically adjusted, creating a utility function model
with load balancing degree of computing node clusters and average total delay as optimization objectives. Experimental results
indicate that the dual -modal load balancing algorithm based on load thresholds significantly enhances the load balancing among
computing nodes and optimizes the overall system performance.
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Fig. 1 System architecture
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Fig. 3 Comparison chart of concurrent stream processing efficiency
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