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Abstract: To address the deficiencies of traditional batch-processing architectures in data timeliness, peak load capacity, and
fault recovery, this paper proposes a real-time data processing architecture that takes Kafka as the message buffering and
distribution center and Flink as the stream computing engine. The architecture is designed in layers, including the data source
layer, message access layer, real-time computing layer, and storage and service layer. Through mechanisms such as partition
parallelism, event time, watermarks, state management, checkpoints, and end-to-end consistency, it realizes continuous access,
low-latency computing, and reliable output of multi-source heterogeneous data. The study further analyzes key issues such as
backpressure propagation, data skew, state expansion, and cross-system consistency, and provides strategies for partition
planning, parallelism configuration, state backend selection, checkpoint tuning, and monitoring and alarm management. The
results show that the architecture can decouple data production and consumption while forming a scalable, recoverable, and
governable real-time processing chain, making it suitable for business monitoring, log analysis, risk early warning, Internet of
Things computing, and other scenarios.
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