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C# (C sharp)

C# (.NET)

It is an object-oriented programming language
developed and standardized by Microsoft as part of 
its .NET platform.

Its basic syntax is derived from C/C++ and uses the 
.NET platform object model, similar to that of Java, 
although it includes improvements derived from 
other languages.

https://docs.microsoft.com/es-es/dotnet/csharp/

In this tutorial Iam not going to teach you how to 
program C#, just examples oriented to industrial 
control or typical functionalities in this field both .EXE 
and .DLL (clases library or user control)

Industrial Control

1. SCADA control of temperature probe and cold 
values of wine tanks with concurrent tasks  and 
through the Modbus TCP protocol.

2. Barcode reading driver using Datalogic USB 
reader.

3. Ping – ConsoleApplication

4. Monitor PC CPU and log to CSV

5. SNMP protocol reading driver

For this I will use the Visual Studio 2015 IDE and the 
.NET 4.5.2 framework

https://visualstudio.microsoft.com/es/free-developer-offers/ 
(Community version is free)



SCADA (Modbus TCP)



Calling the initializeThreads() method generates as 
many Tasks as there are buckets and initializes 
them.

The task refers to the Read() method of the 
Deposit class.

SCADA control wine tanks

C# (.NET)

Aplication with WindowsForm (.EXE) and SQL
database. In this part we will focus on C# in a
summarized and schematic way.

The Scada class is static and contains a List of type
Deposit previously initialized from the DB..



The Leer() method of Deposit contains an infinite 
loop or while(true) where it calls a data reading 
method readMultipleWords() by ModBus TCP passing 
the connection or socket, the position to read and 
the amount of data.

This function reads 12 memory locations from the
Modbus TCP server in one go for each configured
scan cycle – Sleep(scan).

C# (.NET)

In the first instance, if it is 
offline, call Connect() which 
will set connectionState to 
true if it is.

This is now infinite until a 
failure captured by the 
catch statement occurs, in 
which if it is due to a 
communication failure, a 
reconnection, etc., would 
be implemented



In summary, if we had 5 repositories, 5 tasks
(threads) would be generated in parallel, each
executing its Leer() method infinitely.

The Conectar() method performs a Connect() of a 
Socket passing the IP of the modbus server and the 
port, which is 502.

C# (.NET)



According to the protocol, the following request
frame is sent and the response is obtained with the
12 requested records from the indicated position.

Capturing (response) network data with Wireshark

EThe Modbus TCP readMultipleWords() method is 
implemented as follows.

C# (.NET)



Barcode Generation

BAR-CODE

Based on this link: https://www.youtube.com/watch?v=UJm_1BYn9hs 



1º You must write the text you want.

2º Click the Generate button to view the
generated barcode.

3º Click the Save button if you want to save to disk
in PNG format.

A barcode of CODE 128 is generated:

https://es.wikipedia.org/wiki/Code_128

Barcode Generation

C# (.NET)

Brad Barnhill's BarcodeLib library is used. v2.4

Dashboard

600x200



Example with the character“R”ASCII 82

Try scanning this code with your mobile:

Code 128

C# (.NET)

Code 128 is a high-density barcode, widely used for
logistics and parcels. You can encode alphanumeric
characters or just numeric characters. With this code
it is possible to represent all the characters in the
ASCII table, including the control characters.



QR Generation

QR CODE

Based on this link: https://www.youtube.com/watch?v=R_EAZ19AkHU



1º You must write the text you want.

2º Click the Generate button to view the
generated QR code.

3º Click the Save button if you want to save to disk
in PNG format.

QR code generation

C# (.NET)

The QrCode.Net v0.4.0 library is used

PictureBox

200x200



Example with the character“R”ASCII82

Try scanning this code with your mobile:

Code QR (Quick Response)

C# (.NET)

https://es.wikipedia.org/wiki/C%C3%B3digo_QR

QR is the evolution of the barcode. It is a module for
storing information in a dot matrix or in a two-
dimensional barcode. The matrix is read on the
mobile device by a specific reader (QR reader) and
immediately takes us to an Internet application, a
location map, an email, a web page or a profile on
a social network.

It has three squares in the corners that allow the
reader to detect the position of the code.

The creators' goal was for the code to allow its
content to be read at high speed. QR codes are
very common in Japan, where they are the most
popular two-dimensional code.



USB

Barcode Driver

BASE CHARGER COM. READER & DISPLAY

BARCODE

To receive the barcode through the USB port and interpret it. To be used it must be imported into an 
EXE project.



EThe data received event is done through the
sp_DataReceived() delegate through the
SerialDataReceivedEventHandler() event, when
the serial port's ReadExisting() method is called.

Barcode reader driver

C# (.NET)

DLL driver importable by any application to perform 
the function of receiving data via USB (COM).

Calling Conectar() opens the serial port and waits to 
receive data.

After reading, an Ack()
programmed with a
command that the
reader understands
can be sent. It can be
OK, beep OK, green
led or KO, beep KO,
red led.



PING

www.google.es

Sending PING commands



The System.Net.NetworkInformation library is used
by creating a Ping object and calling Send().

The host is passed, in this case www.google.es and
the timeout, in this case 2 seconds.

With Console.WriteLine() the result of the ping()
method executed every 2 seconds is printed to
the console.

The previous page shows a Wireshark capture
of ICMP packets when running the application.
There are 10 requests and 10 replies.

Ping

C# (.NET)

Executable that sends 10 pings to www.google.es 
and prints the result.



CPU Monitor 

PC CPU Monitor 

CSV



The System.Diagnostics.PerformanceCounter() 
library is used, passing the desired counter in this 
case % Processor Time – Total.

A thread is created with an interval of 1 second 
where the value is collected with 
CPUCounter.NextValue() and later saved in the 
csv file through the writeFile() method..

Monitor CPU write to csv

C# (.NET)

Executable that reads the % CPU and logs it into a 
CSV



Driver SNMP

To receive data via SNMP from the MIB of the device to be 
connected.
MIB: Management Information Base

Industrial Ethernet 
communications switches 
from the HIRSCHMANN 
brand, model RS20.

RED INDUSTRIAL 
ETHERNET

MIB

MIB

SNMP

SNMP

SNMP

MANAGER



When calling getMIBEntry() passing an OID it connects to
the device, returns an object with its numerical or
alphanumeric value and disconnects.

Driver SNMP

C# (.NET)

Driver DLL importable by any application to perform 
the function of receiving data over Ethernet through 
the SNMP (UDP) protocol.

It is valid for any Ethernet device that speaks SNMP. 
Currently the majority; such as printers, switches, 
routers, servers, etc.



Clicking on the element opens a detail window with the
information. Each parameter has an OID associated by
the manufacturer.

- Temperature, connected ports, configured switch
information, alarms, states, TX, RX bytes, errors, etc.

SNMP Driver Utilization

C# (.NET)

I have used this driver to import it into a SCADA 
(Wonderware System Platform / Intouch) to obtain 
data from the network of switches to be monitored.

Utilization. Instantiate the DLL and call getMIBEntry() 
passing the OID.
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