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1 AxC 500 External C CoDeSys Libraries

1.1 Definitions
AxC 500 is a platform acronym for both DEIF AWC 500 and AMC 500 controllers.

1.2 Purpose
The AxC 500 External C CoDeSys Lib Development package enables easy compilation of C stub files exported by
CoDeSys, with the users added implementations, which are used for creating external CoDeSys libraries. External
libraries are written in C and run on native target rather than the usual libraries written in the IEC 61131-3 languages
and run by the CoDeSys runtime. This can be e.g. control algorithms written in C programming language:

Figure 1.1: Interface between CoDeSys and External C libraries( compiled to linux.so files)

The C file(s) are compiled to the AxC 500 processor and linked into a .so file suitable for the Linux OS. The package
will also archive the .so file together with an install script in a .dupdate file, which then can be easily installed on each
AxC 500 in the production. Finally the package can help uploading the .dupdate file to the AxC 500 by having the
user provide IP, username and password.

1.3 Installation instructions
Login to ftp://support.deif.com, download the installer (DEIF_AxC_500_external_c_lib_dev_package_vx.y.z.exe)
which is approximately 200 MB:

Figure 1.2: AxC 500 support site to download the package

Then run the Installer. If prompted, click "Yes" to accept elevated access:

DEIF A/S 1 of 21



4189340767B - AxC 500 - External C CoDeSys libraries AxC 500 External C CoDeSys Libraries

Figure 1.3: Running the Installation package

Figure 1.4: Running the Installation package

Press "Next" at the welcome screen and follow the installer guidelines:

Figure 1.5: Running the Installation package
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Press "Next":

Figure 1.6: Chose destination.

Press "Next":

Figure 1.7

Press "Next":
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Figure 1.8

The installer will then copy the files to the PC:

Figure 1.9

You will be prompted to install Cygwin. If you already have installed Cygwin, this step can be skipped, but it is
recommended to click "Yes". If you clicked "No" you may be prompted to locate the Cygwin path. If no Cygwin was
found or if some Cygwin parts are missing, you should run the installer again and click "Yes".
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Figure 1.10

The Cygwin installer will open in a separate window and will run automatically. Only the components necessary will
be installed and only the parts not already installed:

Figure 1.11

Here after the setup is finished:
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Figure 1.12
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1.4 Making the CoDeSys 3.x library
First open CoDeSys and make a new library. This documentation will be based on the example library "TestLib":

Figure 1.13
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Add and implement the interface (IN/OUT variables) for all needed POUs:

Figure 1.14

Figure 1.15
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Now go to "Project Information" via the "Project" menu:

Figure 1.16

Fill out the required info as a minimum:

Figure 1.17
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Now go to properties for each POU and set the "External implementation" flag at the "Build" pane:

Figure 1.18

Set "External implementation":

Figure 1.19
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Finally "Save Project And Install Into Library Repository" found in the "File" menu or via the icon: .
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1.5 Generating the m4 and c stub files
CoDeSys can help providing code stubs for the POUs which should be used to add their implementations to. To
generate these files click "Build runtime system files..." from the "Build" menu:

Figure 1.20

Set the output directory and make sure both files are checked:

Figure 1.21

Now the C stub file is ready to be modified manually with implementation of the library functions or interface and
integrate existing c files.
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1.6 Example: Implementing you own C algorithms
The C file generated by CoDeSys should be modified to implement the functionality desired. Each program, function
block or function has its own function skeleton in the c stub:

Figure 1.22

Figure 1.23
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Implement each function with the desired code. The inputs, outputs and internal variables can be found in "p" which
points to a structure containing all variables. See the ".m4" file for the structure.

In our example the implementation is the following:

Figure 1.24
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1.7 Using C several source files
It is possible to have several source files. Just make sure to include the header and keep all the sources (h and
c files) in the same directory as the c stub and m4 files. Then the tool chain will automatically compile and link
them.

1.8 Building the external library
The building process is initialized by clicking "Build External CoDeSys C library" from the start menu: Start->DEIF-
>AxC 500 External C lib Dev:

Figure 1.25

This will initiate a tool chain which will ask for the location of the c stub file previously implemented:

Figure 1.26

The tool chain will now begin compiling your library. Any errors occurring will be shown in the command window, e.g.
if you have made syntax errors in the code or if some parts of Cygwin are missing:

DEIF A/S 15 of 21



4189340767B - AxC 500 - External C CoDeSys libraries AxC 500 External C CoDeSys Libraries

Figure 1.27

You will need to repeat the process after correcting the error. If the process went fine you will be prompted a dialog
asking to download the compiled library to an AxC 500 :

Figure 1.28

At this time the compilation has finished and the compiled library has been copied to the source folder. The compiled
file has the library name, version and ".dupdate" as extension. The dUpdate file is an archive which can be easily
installed on the AxC 500 just by uploading it to tmpfwupdates.

When uploading a library to the AxC 500 , the CoDeSys runtime
will be restarted, so make sure all operation has been stopped
prior to uploading.

Clicking "Yes" will initiate an uploading session. See next section. Clicking "No" will leave the .dupdate for manual
or later uploading.
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1.9 Using the command prompt to build
It is possible to avoid the user prompting of the source files and whether to upload to the AxC 500 by calling the tool
chain from the command with arguments. The usage is: cLibBuilder "path to c stub file" [IP username password] If
the last part in square brackets is omitted, the dUpdate archive is not uploaded to the AxC 500 . Go to the install
folder and navigate further to "buildTools" to find "cLibBuilder.bat". To display the usage type "cLibBuilder ?":

Figure 1.29
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1.10 Installing the library on AxC 500
Installing the library can be done automatically after a compilation or manually by the start menu Start->DEIF->AxC
500 External C lib Dev->Upload compiled C lib (.dupdate) to AxC 500 When using the manual approach you will be
prompted a file dialog for choosing the .dupdate file. Next you will be asked the IP, username and password of the
AxC 500 :

Figure 1.30

Next the tool will upload the dUpdate file and it will be installed automatically:

Figure 1.31

The library is now ready to be used in CoDeSys and on AxC 500 .
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1.11 Using the external library
Add and use the library in a new or existing AxC 500 project:

Figure 1.32

Figure 1.33

Download and run the application to see the result:
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Figure 1.34
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DEIF A/S reserves the right to change any of the above.
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