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Design of stereoscopic warehouse management and control system
based on C# and S7-1200 PLC
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Abstract: In response to the inability of touch screen monitoring systems to meet the functional requirements of large and medium-sized
stereoscopic warehouses for data storage and processing, a stereoscopic warehouse upper computer control system is developed using C#
language in the Visual Studio 2019 integrated development environment, which reads warehouse location information in real-time in a multi-
threaded manner; Using S7-1200 PLC as the main controller, the automatic storage and outbound program flow of the product was
designed, and the control program for first in first out of the storage location was designed using SCL language. The use of S7
communication between C# and S7-1200 PLC controls the inbound and outbound operations and location information collection of the three-
dimensional warehouse. Three years of on-site operation have shown that the entire system can manually and automatically control the three-
dimensional warehouse on the upper computer, accurately and quickly perform inbound and outbound operations, run smoothly, and display
location information correctly and in real time on the upper computer, achieving the expected results.
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Stereoscopic warehouse physical image

Fig. 1
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Fig.2  Overall architecture diagram of the stereoscopic

warehouse control system

2 SR E AL

AT A AP EAHLR ] CHgm RIS =, C#if S AT
EPSE T r RS N & e Beva  EI LN - e o Y= £
PEFIAE 28 347 ) 3 0 15 L 9k ORI 4R BT & 3 B
(integrated development environment,IDE) 3 1 . &k 5+
A G R RN SR 28 R R SRR R, R T A S5 B
WERRGEH KIE TN E L, AWHGCE LRSS E
TEAE N TIT & ¥4 85% Visual Studio 2019 F1 417 Windows 7 {4
I, Windows % (S TR AL 3 s .

=
~

w

3 N EELEAVIRERT

Fig. 3  Operating interface of the upper computer in the stereoscopic warehouse
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private void Forml_Load(object sender, Eventirgs e)

{

S7PLC = new Plc(CpuType.S71200, “192.168.0.1%, 0, 1):

STPLC. Open() ;

if (S7PLC. IsConnected) MessageBox. Show(* 1 EEMTN”, “EEIRTR", MessageBoxButtons.OK) ;

else MessageBox. Show (" EEELM ", "EEER",

MessageBoxButtons. 0K) ;

tokenSource = new CancellationTokenSource():

readData() ;

}
1 1314

private void buttonDisconnect_Click (object sender, Eventirgs e)

{
ST7PLC.Close() :

NessageBox. Show ("B FFiE$E", "EiFFi2/R”. MessageBoxButtons.OK):

tokenSource. Cancel() ;
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Fig. 4 The connection program interface between C# and S7-1200 PLC

2.2 FMTEESZE S7-1200 PLC

FAPHLF T R AT 55 T GE & 4 P Button 41 45
4F1— > ComboBox i $5 #E 455 14 5C B 1, # 1F B 46 7¢
ComboBox & #EHE PR R i Fh IR B 7 R E JERE IR, B
i3 A5 U Button #24H #5 44 CJFURE A L JFOREH R L AR
mn A S ) SEAT AR N R . AL RAE SR

1 --31H

il 5 S7-1200 PLC ) A i F2 K4 B DBLS 1 “ 4T 55 2K
Y7 A (KRR AL Word , fi # 50 6) HEAT R, DL UK
AN JEFEA 0], HoRE e SR an 8] S Bros AR 55 268 1 0%
JETT IFORE A AT 55 2680 S SRR3R 2B F IEOR A AT 55
KA 9 AFRPEIRIEURIAJE

private void bitn_RawIn MouseDown(object sender, MouseEventirzs e)

{

if (comboBox1. Text=="f&F") STPLC.Write("DE15.DEWA", ushort. Parse("1"));
else if (comboBoxl.Text == "E£#") STPLC.Write("DE16.DEWE", ushort.Parze("5"));
else if (comboBoxl.Text == “PE$E") STPLC.Write ("DE15.DEWS", ushort.Parse("8"));

1
1 --31H

private void btn_RawIn MouseUp(object sender, MouszeEventirss e)

{

STPLC. Write ("DB15.DBW6", ushort.Parse("0"));
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Fig.5 The program interface for sending tasks from the upper computer to the S7-1200 PLC
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public void readDatal)

{
Task, Run(() =>
{
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while (!'tokenSource. IsCancellationRequested)

i
Invoke (() =>
{

DataFromPlc = S7PLC. ReadBytes (DataType. DataBlock, 15, 8, 40);

IR

Task.Delay(100). Gethwaiter (). GetResult () ;

1

}, tokenSource. Token) ;
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6 CHLRHZENEGE BT R E

Fig. 6 C # program interface for real-time reading of library location information
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Fig.7 Four tooth Rubik’s Cube raw material storage location selection and storage location update program interface
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Inventory platform control process

Fig. 8
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Fig. 9 Automatic storage process program
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Fig. 10  Four tooth Rubik’s Cube raw material outbound warehouse location selection and warehouse location information

update program interface
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Fig. 11  Monitoring screen for communication testing between the upper computer and S7-1200 PLC
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Fig. 12 Actual operation screen of gyro raw material outbound operation on the upper computer
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