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Adaptive management for backpressure in data stream caching
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Abstract; In the process of abdominal surgery, the maintenance of constant pressure in the abdominal cavity requires a lot of sensor
information to be accurately and real —time assisted by the doctor using IoT and cloud computing technology. In some high-load
scenarios, there is a problem of cache data accumulation, which leads to system delays and affects the stability of medical devices.
In this abdominal laparoscopic constant pressure device, the cache plays a crucial role. It can improve the system’s throughput and
response speed and reduce pressure on the downstream system. In actual use, the upstream sensor end often experiences unstable data
output due to network delays, data content, and other factors. In this scenario, common static cache strategies are prone to data
accumulation or cache waste, affecting resource utilization. Therefore, this paper proposes a strategy of data accumulation prediction
combined with cooperative balance based on coordinating resources between upstream and downstream nodes in the cluster. In this
management plan, the downstream unit can perceive the load change trend after the data output from the upstream unit and adjust
resources beforehand, and the upstream unit can adjust the target cache node and data processing rate in a timely manner through the
balance adjustment of the management unit. After using elastic cache management, the cache occupation ratio does not change with
the upstream sensor data, and the data is processed in a timely manner.
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Fig. 1 High level design for adaptive management system
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Fig. 2 Internal structure of cache management core
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Fig. 3 Workflow of resolver
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