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ctrlX - CORE

• Communication with XM
- Cyclic TCP Communication (with IL_TCPCyclic Module)

- Communication Using Network Variables

- Communications using Cyclic UDP (With IL_UDPCyclic Module)

Jordi Laboria (DCET/SLF4-ES)
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- Establish communication between ctrlX Core and XM using the IL_TCPCyclic module

Goals:

- Establish communication between ctrlX Core and XM with the use of network variables

- Goals

- Establish communication between ctrlX Core and XM with the use of the IL_UDPCyclic module

Server Client

ctrlX Core XM
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Communication With IL_TCP Cyclic

Server ClientctrlX Core XM
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- The procedure for managing sending and receiving data is extremely easy.

- The first step, logically is the location and insertion of the libraries that contain the module that we are going to use

- In ctrlX Core or ctrlXDrive with Core, the library will be CXA_SOCKETCOMM

- In XM the library will be RIL_SOCKETCOMM

In both cases and regardless of whether it will be 

"server" or "client" the library will be the same:

IL_TCPCyclic

- Example TCP Cyclic communication (Libraries)

ctrlX Core XM



2023/08/27| DCET/SLF4-ES| Jordi Laboria  | Bosch Rexroth AG2023 All rights reserved, also regarding any disposal, explotacion, reproduction, editing, distribution, as well as in the event of
applications for industrial property rights.

ctrlX 

5

Module activation

Mode selection (Server / Client)

ctrlX Core

XM

Address of the team with which we want to connect

Not used in modes 0 and 1 of the Mode option

Size of the sent data. SIZEOF must be used to define the length of the data entered with ADR()

Timeout

- Description of the inputs of the communications module:

Communications port value (Default 50000)

Data to be sent in pointer format. ADR() must be used to define the memory area used

Data received in pointer format. ADR() must be used to define the memory area used

Size of the data received. SIZEOF must be used to define the length of the data entered with ADR()

The use of data in Pointer to Byte format allows the 

sending of many of them using the ADR() statement, 

adjusting the size of the send to what the SIZEOF 

statement detects.

The use of Cyclic_Server or Cyclic_Client mode allows 

control of the system with a single control Fb

- Example communication TPC Cyclic (Description Inputs module)
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Module in operation. 

There is data transfer

- Description of the outputs of the communications module:

Error in module

Detailed error information

Communication status

Response Time

Send Done

Receive Done

The states of the module allow us to find out how the system is, however, if we are 

slightly cautious, the program will rearm itself, either in case of disconnection of 

the communication cable or loss of power of one of the elements (ctrlX Core or 

XM), so that we should always be connected if the conditions are correct.

- Example communication TPC Cyclic (Description Outputs module)
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- Module error codes:

- Example communication TPC Cyclic (Possible module error codes)
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Structures used in 

the example

- Example of program in ctrlX Core: (Structures and variables)

Variables used in the 

example

- Example communication TPC Cyclic (Example program in ctrlX Core)

ctrlX Core
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- Example of program in the ctrlX Core: (Code)

Blink used for the "restart" of 

communications

Bit for module 

activation

Selecting the type of 

communication used

ctrlX Core

Counter for 

communications test

XM  IP address

Variable structure

- Example communication TPC Cyclic (Example program in ctrlX Core)

ctrlX Core
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- Example of program in the XM: (Structures and variables)

Variables used in the 

example

Structures used in 

the example

- Example communication TPC Cyclic (Example program in XM)

XM
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Blink used for the "restart" of 

communications

Bit for module 

activation

Selecting the type of 

communication used

XM

Counter for 

communications test

- Example of program in the XM: (Code)

IP address of the ctrlX 

Core
Variable structure

- Example communication TPC Cyclic (Example program in XM)

XM
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- Example communication TPC Cyclic (Video Example)

ctrlX Core XM
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Communication with Network Variables

Server ClientctrlX Core XM
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- CodeSys also allows communication via list of specific variables for sending and receiving over the network.

ctrlX Core

XM

Variable tables for 

communication

Variable tables for

communication

- Example communication with Network Variables
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The number of variables used is the same as 

that used in the previous example, however the 

names have been modified since now we will 

have some files that we must access to 

establish communication

ctrlX Core

ctrlX To XM

XM

XM to ctrlX

Files

DUT_ctrlXOut_XMIn

DUT_XMOut_ctrlXIn

ctrlX Core

- Example communication with Network Variables

These structures should be 

identical in both devices

- We will start by defining the table of variables in the ctrlX Core and also in the XM 

XM
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- Description of options for variables of type "Sender"

The "ListIdentifier" must be different in each of 

the transmission lists.

- Example communication with Network Variables
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The type to select is UDP

And we can select with "Settings" the port and the 

network IP address where the information will be sent.

We will create the variable for communication using the 

previously generated structure

- We will first create a table of variables of type Network Variable List for sending data to the XM 

ctrlX Core

The "ListIdentifier" must be different in each of the transmission elements

"Broadcast Adr." must contain the value of the IP of the equipment with which we 

want to communicate. The "Port" should be different for each communication 

module

- Example communication with Network Variables
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Keep in mind that if the communication files are 

not generated, we will not be able to create the 

network variables for receiving data

- And we will repeat the same in the XM creating the list of network variables to which we will add the structure that we are going to use for communication  

XM

The "ListIdentifier" must be different in each of 

the transmission elements

"Broadcast Adr." must contain the value of the 

IP of the equipment with which we want to 

communicate. The "Port" should be different 

for each communication module

In this case we will also create the variable for 

communication using the previously generated structure.

- Example communication with Network Variables



2023/08/27| DCET/SLF4-ES| Jordi Laboria  | Bosch Rexroth AG2023 All rights reserved, also regarding any disposal, explotacion, reproduction, editing, distribution, as well as in the event of
applications for industrial property rights.

ctrlX 

19

- In both cases, ctrlX and XM the generation of the file to include in the other PLC must be done in the same way

ctrlX Core

File generated from the communications structure with extension *. GVL

- Example communication with Network Variables

Variable used (in the 

example)

List Identifier

Number

Port and  IP Number
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- Creation of the file in the XM 

XM

File generated from the communications structure with extension *. GVL

- Example communication with Network Variables

Variable used (in the 

example)

List Identifier

Number

Port and  IP Number
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- Now we return to the ctrlX Core and incorporate the list of network variables

ctrlX Core

The data this table of variables cannot be 

modified from here. 

Variable tables Generated 

from the file

- Example communication with Network Variables
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- The first step, in any case, will be the incorporation of the desired kinematics to the project

XM

Variable tables Generated 

from the file
The data this table of variables cannot be 

modified from here. 

- Example communication with Network Variables
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- The system generates the group of communication variables automatically

ctrlX Core

Variables Group

Automatically generated

- Example communication with Network Variables

Variables Group

Automatically generated

Variables used for

communication

Variables used for

communication
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- In the XM it works the same way

XM

- Example communication with Network Variables

Variables Group

Automatically generated

Variables Group

Automatically generated

Variables used for

communication

Variables used for

communication
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- Additional notes

- Different "ListIdentifier" for each of the sending groups

- Different "Port“, if errors appear in the compilation process

- "Broadcast Adr." with the IP address of the equipment to be communicated

XMctrlX Core

XMctrlX Core

The port and IP address of the computer to be communicated is important 

because in some cases the system did not communicate correctly

- Example communication with Network Variables
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XM

ctrlX Core

- Example communication with Network Variables
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XM

ctrlX Core

- Example communication with Network Variables
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Communication with IL_UDPCyclic

Server ClientctrlX Core XM
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XMctrlX Core

- The control module for UDP communication is the same as we have previously used for TCP communication

- In ctrlX Core or ctrlXDrive with Core, the library will be CXA_SOCKETCOMM

- In XM the library will be RIL_SOCKETCOMM

- Example communication with IL_UDPCyclic
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- As can be seen in the view of both modules, these are identical:

The example used for the control of communication 

in TCP mode, serves us practically if changes to be 

used with UDP, modifying that if the instances of 

the modules used to not generate problems

- Example communication with IL_UDPCyclic
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- Modification in the ctrlX Core, of the name for the control block using IL_UDPCyclic

ctrlX Core

- Example communication with IL_UDPCyclic
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XM

- Modification in the XM, of the name for the control block using IL_UDPCyclic

New variables, which must be added for block 

control using IL_UDPCyclic

- Example communication with IL_UDPCyclic
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- To guarantee the operation of the system in the XM part (Client) we must make a small modification in the boot control of the communications block

Connection Check Control with Existing Server

Server Ping Test. If the Server is connected, the connection with the IL_UDPCyclic block is established, 

using the disconnection timer to avoid fluctuations in the activation signal, unless there is a problem with 

the Server 

The timer allows to keep the signal active, in the interval in which the Server Ping check is being carried 

out, since the test block is activated with an "Execute" command.

- Example communication with IL_UDPCyclic
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- Additional notes

- Each of the systems has its peculiarities

- UDP is usually faster in terms of communication speed

- TCP is more reliable as data is delivered correctly 

- UDP can deliver incomplete data

- Using Network Variables (UDP) you can enable controls such as the transmission of the "Checksum" or the "Acknowledgement" of the data 

sent.

- If we are going to use any of these systems, we must be clear about the one that best suits what we want to do.

- Example communication with IL_UDPCyclic
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