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Abstract : Inresponse to the engineering pain points of scattered debugging methods, cumbersome operations,
difficult data traceability, and low troubleshooting efficiency in the development and debugging, factory
testing, on-site operation and maintenance, and fault repair scenarios of embedded, industrial control,
and sensing hardware, this article designs and implements a hardware device debugging tool software
based on Python. The software adopts a four layer hierarchical architecture consisting of interface
interaction layer, business logic layer, data processing layer, and hardware communication layer. It is
divided into six functional modules: device communication, parameter debugging, data collection and
analysis, visual monitoring, data management logs, and abnormal alarm and fault troubleshooting;
Based on Python open-source libraries such as pyserial, socket, and pandas, we implement serial
port and Ethernet multi protocol adaptation, high—frequency data collection and parsing, parameter
verification, data visualization display, log storage and export, and abnormal alarm functions. We also
build a lightweight cross platform Ul interface based on tkinter. This tool has strong universality and
easy deployment, which can effectively reduce the labor and instrument costs of hardware debugging.
It has practical reference and promotion value for industrial hardware debugging automation.
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