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Abstract: To address problems in traditional batch-processing monitoring, such as delayed data updates, fixed indicator
definitions, statistical deviations caused by out-of-order events, and increased alarm latency under burst traffic, this paper
proposes a streaming data analysis method for real-time business monitoring. Based on message queues and distributed stream
processing engines, the method constructs an integrated chain covering data access, event-time governance, incremental
indicator calculation, dynamic anomaly identification, result services, and operational support. Window statistics completeness
is improved through watermarking and a bypass mechanism for late-arriving data. Multi-granularity incremental updating of
indicators is realized by using composable states, while false alarms and alarm storms are reduced through dynamic rules,
robust statistical thresholds, and alarm suppression strategies. The simulation prototype results show that, compared with
scheduled batch processing and basic streaming schemes, the proposed method can maintain lower end-to-end latency under
peak loads and improve out-of-order window completeness and fault recovery efficiency.
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