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Abstract

Addressing the challenges of low G-code transmission efficiency, high manual operation error rates,
and costly specialized configuration software for Siemens S7-1200 PLCs in industrial settings, this
paper proposes a lightweight G-code data interaction method based on Qt and the S7 protocol. Uti-
lizing Qt as the development platform and leveraging the Snap7 library to encapsulate the S7 com-
munication protocol base module (S7_BASE class), this method constructs a modular host-computer
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interface. This interface includes PLC connection, DB write, Bool monitoring, log, and toolbar sec-
tions, enabling G-code file loading and parsing, three-line synchronized writing of PLC data blocks,
and automatic control bit monitoring. It achieves efficient and reliable interaction between G-code
and PLC data blocks. This approach eliminates reliance on costly configuration software, reducing
the cost and barriers for small and medium-sized manufacturing enterprises to upgrade their pro-
duction lines digitally. It provides a practical technical solution for integrating equipment data at
the shop floor level.
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Figure 1. Interface structure diagram
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Figure 2. S7 communication module positioning diagram
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Table 1. Read/write characteristics of various data types

F 1 BEBERBMIEER MR

Ham R BRI =YY R7S Ham A A PRI 4
Bool ReadBool WriteBool 1 i frig FHEAE S A brhs
Int ReadInt Writelnt 2 FH K i/ 7Ny 715 7 e 4k
Float ReadFloat WriteFloat 4 77 FHPE + FREF R
String ReadString WriteString AR KA + FrFE

Char ReadChar WriteChar 1 B
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Figure 3. G-code file processing flowchart
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Figure 4. PLC monitoring logic flowchart
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