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Abstract
This degree thesis is performed at Rolls-Royce at the Control Systems division. 

The assignment is to compare two different PLC development tools and determine how a transition to
a new PLC development  tool would be. The programs that will be compared is the current tool
AutoCAD with the extension ACG and CoDeSys. 

A transition from AutoCAD to CoDeSys is realizable but will take considerable time and effort. The
easiest way to achieve this is to during the transition generate an export file from the existing drawings
in AutoCAD which then can be imported to CoDeSys. By this CoDeSys can be used as a platform for
developing. This is fully realizable because ACG which generates the C code can be modified to
generate almost any export file. 
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Sammanfattning
Examensarbetet är utfört på Rolls-Royce AB I Kristinehamn på avdelningen Control Systems. 
Uppgiften är att jämföra två olika PLC utvecklingsverktyg och ta reda på hur en övergång till ett nytt
PLC utvecklingsverktyg skulle se ut. Programmen i fråga är det nuvarande verktyget AutoCAD med
tillägget ACG och CoDeSys. 

En övergång från AutoCAD till CoDeSys är möjlig, men det kommer att innebära mycket arbete och
mantimmar. Det sätt som vi har kommit fram till fungerar bäst är att under en övergångsperiod genera
en exportfil utifrån de befintliga ritningarna i AutoCAD. Denna exportfil kan sedan importeras i
CoDeSys och på så sätt kan vi använda CoDeSys som plattform. Detta är fullt möjligt då de funktioner
i ACG som vanligtvis generarar C kod från AutoCAD är modfierbar och kan ändras till att genera i
stort sett vilken exportfil som helst. 
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Dictionary

AutoCAD - AutoCAD is a CAD software application for 2D and 3D design and drafting. Initially
released in late 1982, AutoCAD was one of  the first CAD programs to run on personal computers, and
notably the IBM PC. 
Source: http://www.autodesk.co.uk/adsk/servlet/index?siteID=452932&id=12306568

AutoLISP - Auto LISt Processing, AutoLISP is a dialect of  Lisp programming language built
specifically for use with the full version of  AutoCAD and its derivatives, which include Autodesk Map
3D and Autodesk Architectural Desktop. 
Source: http://usa.autodesk.com/adsk/servlet/index?siteID=123112&id=770237

CAD - Computer Aided Design 
Source: National Encyclopaedia 

CAN - Controller Area Network
Source: http://www.cans.com.my/modules.php?name=FAQ&myfaq=yes&id_cat=1&categories=CAN

CanMan - CAN Manoeuvre System 
Source: CanMan brochure

CFC - Continuous Function Chart, an 3s-software implementation of  FBD.
Source: http://www.3s-software.com/index.shtml?en_infosys&infosys=CFC_Gloss

CoDeSys - Controller Development System
Source: http://www.3s-software.com/index.shtml?en_infosys

CPP - Controllable Pitch Propeller
Source: RRAB training course

ENI - ENgineering Interface
Source: http://www.3s-software.com/index.shtml?en_ENI

FBD - Function Block Diagram 
Source: http://www.3s-software.com/index.shtml?en_infosys

FPP - Fixed Pitch Propeller
Source: RRAB training course

IL - Instruction List
Source: http://www.3s-software.com/index.shtml?en_infosys  

PLC - Programmable Logic Controller

POU - Program Organization Unit
Source: CoDeSys 2.3.9.10 release date, 081124 help file

RRAB – Rolls-Royce Aktiebolag 
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SFC – Sequential Function Chart
Source: http://www.3s-software.com/index.shtml?en_infosys

ST – Structured Text
Source: http://www.3s-software.com/index.shtml?en_infosys

TC6 – Technical Committee 6
Source: Technical paper PLCOpen Technical committee 6 
“XML Formats for IEC 61131-3” version 2.0 – official release

WJ – Water Jet
Source: RRAB training course

Wiki – An online database
Source: http://www.wiki.org/wiki.cgi?WhatIsWiki

XML – eXtensible Markup Language 
Source: Technical paper PLCOpen Technical committee 6 
“XML Formats for IEC 61131-3” version 2.0 – official release
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RR PLC application code, a benchmark study

 1.Introduction
This degree thesis is performed at Control systems at Rolls-Royce AB in Kristinehamn. Control
systems develops and customizes manoeuvring system for different propeller and water jet systems,
which are designed and manufactured on the same site. 

At Control systems AutoCAD* is used as a graphical PLC developing tool. AutoCAD does not
support PLC developing by default but functions written in AutoLISP are used to import visual
objects automatically. When a complete schematic is drawn a tool named ACG generates C code from
schematics and is used to create c-code. This is compiled to machine code and then uploaded to the
PLC system which controls the propulsion of  the boat. 

When the maneuvering system is designed the developer uses a predefined set of  functions and blocks
to meet the required total system function. If  the specification requires additional functions, which are
not predefined, software programmer has to develop new function blocks using C code. This method is
used at Controls systems in Kristinehamn and differs from the other production sites within the Marine
division of  Rolls-Royce. 

The production site in Brattvåg, Norway uses a different approach in their development process. One
of  their PLC developing applications is called CoDeSys, which can be used in both graphical and text
based programming. 

As the RRAB marine sector consists of  a number of  merged companies there is a desire to have a
common process for developing and manufacturing of  control systems. Today the process differs
between the sites within the company. CoDeSys is proposed as a common tool for PLC developing. 

The main aspect of  this degree thesis is to investigate the impact on the current RRAB process if  the
current developing tool is replaced with CoDeSys. This will be done by porting an existing AutoCAD
rear propeller application to CoDeSys, on the CanMan platform, and determine if  it is possible for
Rolls-Royce in Kristinehamn to use CoDeSys instead of  AutoCAD in the development of
manoeuvring systems. 

* Highlighted words are explained in the dictionary
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RR PLC application code, a benchmark study

 1.1  Delimitations

This thesis is limited to CoDeSys 2.3 and not the impact of  the change to CoDeSys 3.3 

 1.2 Method

To organize the project a plan made in Microsoft Project 2007 was established at a early stage, as a
requirement from the tutor. The intention of  using the tool was to make notes for each day spent on
the project. This also gave the opportunities for a follow up at the end of  the project, which gave
insights of  how to perform even better in the future.
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 2. Presentation of  RR Kristinehamn

The core activity of  Rolls-Royce in Kristinehamn is to test, design and manufacture propeller- and
water jet systems for propulsion of  different types of  ships. 

The company activity in Kristinehamn is divided at the sites Höje and Gustavsvik and has about 430
employees and a turnover of  about 1,98 billion SEK at the end of  2007. 

Höje's main activity is a test lab where they are measuring the behaviour of  scaled versions of  the
propulsion systems in large water tanks. In Gustavsvik the main area are production and support
functions. They have the title centre of  excellence in CPP, FPP, WJ and POD systems. 

At controls systems in Kristinehamn they have developed manoeuvring systems for the propulsion
since 1937. The development has gone from manual levers to electrical manoeuvring systems with
CANbus and support for touch screens and global positioning systems. Control systems have a
production and test unit that handles the assembly and test of  complete systems, ready for installation.
The focus in Controls Systems in Gustavsvik is to deliver manoeuvring systems to large cruise ships,
tankers and yachts. 

Control systems deliver the manoeuvring system for the boat propulsion that the mechanical
production unit has manufactured. Other areas of  their tasks are repair and updating of  existing
systems. They also deliver custom solutions for control of  other propulsion systems sold by other sites
or other companies. 
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RR PLC application code, a benchmark study

 3. Common Controls

 3.1 Changes within the company

Since RR bought KaMeWa AB 1999 from Vickers, they have together with other similar sites formed
the offshore division of  RR. Since the marine division is quite large there is a need to adopt similar
ways of  working and have common platforms and standards. This is necessary to reach synergies and
being more efficient when starting projects and developments. In 2000 a project called Common
Controls started to develop a common hardware platform for all sites included in the RR marine sector.

During this project it has been obvious that the method for application development differs in many
ways and steps have to be made to approach each other. Discussions have been made regarding a future
common process so that more than common hardware could be shared between the sites.[9]
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 4. Comparison

 4.1 AutoCAD

 4.1.1 What is AutoCAD?

AutoCAD is one of  the most used CAD software applications for 2D and 3D developing in the world.
[5] This application is developed and sold by Autodesk. At Control systems AutoCAD is used as
graphical PLC developing tool. AutoCAD was introduced to the market 1982 and today it targets the
mid market segment. [6]

 4.1.2  AutoCAD at RR Kristinehamn

AutoCAD was introduced in Kristinehamn 1986 and is used in their design of  various mechanical
constructions. In 1991 Control systems started to use AutoCad for creating PLC code. With the code
language AutoLISP an application add-on to AutoCAD was created to generate C code of  drawings
made in AutoCAD. 

AutoCAD does not support PLC developing by default. Functions have been created in AutoLISP to
extend functionality of  AutoCAD to import dwg-files which is predefined functions blocks that could
be placed anywhere in the schematics. 

With the command “AND2” an AND-function block with two inputs and one output is loaded from
the library into the AutoCAD schematics. When the desired functionality have been implemented by
connecting different types of  function blocks with wires. Then it is possible to run an AutoLISP coded
program called automatic code generator (ACG). ACG interprets positioning of  the blocks and
connections and generates C code from the drawings in AutoCAD. This code is then compiled to
machine code.

Since the license cost of  AutoCAD is purchased for the whole site, the AutoCAD ACG has been a
cheap but yet powerful tool for PLC developing. AutoCAD ACG has adopted to meet the demands of
the market or that RRAB have on the application. In comparison to other PLC developing software
there are no extra features in the application that is needed to provide functionality for a broad range
of  market segments and customers. This application have only the functionality that RRAB has use for.
Since the application is slimmed the development have focused to make the application more efficient
and functional, which is essential for fast application customizations. These are important reasons that
the application have survived for almost two decades.
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 4.1.3 Version of  AutoCAD

The version used in this thesis is the Autodesk AutoCAD 2006 service pack 1. With the ACG coded in
AutoLISP maintained by Lars Thyselius RRAB. 

 4.2 CoDeSys

 4.2.1  What is CoDeSys?

CoDeSys is an application widespread in the industry and is developed in Germany by the company
3s-software. The CoDeSys package includes different tools for program developing according to the
IEC 61131-3 standard. CoDeSys has support for Structured Text (ST), Ladder Diagram (LD),
Function Block Diagram (FBD), Instruction List (IL), Sequential Function Chart (SFC) and CoDeSys
own version of  the FBD, CFC (Continuous Function Chart). The application generated can be run on
any target platform after customization by 3s-software or a partner.
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 4.2.2 Usage of  CoDeSys

CoDeSys are used today by the other sites in Norway, Brattvåg and Ulsteinvik. The usage complements
the CDP with additional functionality. Today the applications runs on RTOS with CDP, with good
results. But CoDeSys also has the possibility to run on the Linux-kernel where hardware drivers and
good support for server applications are available. Also a very interesting alternative is that CoDeSys
3.3 can be run as standalone on target platform. 

 4.2.3 CoDeSys at RR Kristinehamn in the future

Last autumn a very intense discussion was about the usage of  the CDP developing platform. At the
end the decision was to not migrate, a new system with CDP base will not be reality in the short term
at least [3]. 

Even though an application change becomes reality, there are and will always be lots of  changes in the
software development tools market. Because of  functionality that new software could provide, it could
exist even greater benefits to change to new PLC developing software in the future. If  the choice is
made to exchange the developing platform it is very important that the new platform would be
transparent so that an future application change would come with ease.

 4.2.4 Version of  CoDeSys

In this thesis the CoDeSys 2.3.9.10 release date, 081124 and the CoDeSys 3.3.0.10 patch 1 release date,
090227 was used. CoDeSys 3.3 patch 2 could not be reviewed since the release date is set to end of
May 2009 and were not available.
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 5.Architecture
The picture below illustrates some of  the current architectural layout that runs on various platforms
today.  In Ulsteinvik CDP is a large verified program component and contains lots of  functionality.
This component is intact and is calibrated trough parameters, and CoDeSys is used for additional
functionality and is a small part of  the whole controller that is developed. In Brattvåg CoDeSys is used
more extensively where large applications is created exclusively in CoDeSys.

The marine controller have been on the market since 2006  and the µmarine controller is under
development and is planned for release due to 2009. It is very important to notice that µmarine
controller is not the same product as the CanMan / NewMan system. To this day no CanMan Runtime
system for the  µmarine controller have been developed neither a runtime system or directly on target.

CanMan and NewMan had their hardware developed in Kristinehamn and that have changed when the
hardware responsibility part was moved to Common Controls.  

8
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 6.Requirements
RRAB have the requirement that the code would be target independent and readable on paper format.
Paper printout should together with calibration data describe all parts of  the control application.
RRAB suggest that a convenient way to make it readable is that the complete application should be
realized with a graphical programming tool according to the IEC-61131-3 standard.  Since another
requirement is that the application should be possible to realize with pre-verified software components,
no programming skills should be needed to develop control applications.  The execution time should
be predictable and the possibility to make unlimited customer adaptations from scratch in the regular
process is essential. These requirements can be found in the [1] and [2].

 6.1  IEC-61131-3

The IEC-61131-3 standard is the third part of  the open international standard IEC-61131. IEC-61131-
3 was published for the first time in December 1993 by the IEC-committee and the current version was
published in 2003. 

 

In IEC-61131-3 four programming languages are defined, of  which two text based and two graphical.
They are as following: 

Ladder diagram (LD) which is a graphical programming language similar to relay circuit schematics. 

9
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Function block diagram (FBD) which also is a graphical language which uses blocks with defined
functions to create your program. 

Structured text (ST) is a text based language which resembles quite much to high level programming
languages like C, pascal etc. Structured text is a not object based programming language.

Instruction List (IL) is also a text based programming language and IL is very similar to assembler.   

10

Text 6.2: Instruction List coding example

         LD     Speed
         GT     1000
         JMPCN  VOLTS_OK
         LD     Volts
VOLTS_OK LD     1
         ST     %Q75

Text 6.1: Structured text coding example

(* simple state machine *)
TxtState := STATES[StateMachine];
 
CASE StateMachine OF
   1: ClosingValve();
ELSE
    ;; BadCase();
END_CASE;
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Sequential function chart (SFC) is designed for organization of  programs. With SFC you can run your
programs either sequential or parallel. 
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 7.CoDeSys

 7.1 Validation of  program parts and function blocks

The validation of  program parts in CoDeSys could be done in many ways. Our suggestion would be to
manage approved program parts in libraries and then verify them individually. Program code could be
used in functions blocks and custom visualisations could be used for each function block to validate
them. The function blocks are first validated outside the main program, and later in the intended
application. With the function block approved there is the possibility to use them also later in other
programs and to be stored in a standard library. 

In CanMan more than 100 function blocks exist in function block library. Implementing the same
amount of  function block in a single library in CoDeSys would be challenging to maintain. Instead we
suggest that function blocks would be divided in library packages where they are sorted after

application by mistake.
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 7.2 Import of  function blocks from CanMan to CoDeSys

The CanMan library for function blocks is written in C-code can be used in CoDeSys[8]. Since the
possibilities exist this seems like a good idea but the main drawback of  implementing C code in
CoDeSys is that it is not possible to simulate the function blocks either in visualisation or run-mode.
That drawback is too big to be neglected, since one of  the main reasons for an application change
would be the possibility for visualisation. To omit this by implementing the function blocks with C
code could therefore not be done.

 7.3 Re-usage of  code

If  the validation of  the different program parts is done then program parts could be re-used for other
applications. To re-use the code there are a number of  requirements that we should follow. 

At first the specification IEC 61131-3 has naming conventions that should be used to follow the
standard. 

 7.4 Background information

Our idea of  creating applications tests for CoDeSys is to show what could be done and provide
instructions for each application. The small instruction should provide documentation of  the basic
functionality of  the application and how it have been created. The most important part of  the
documentation is the purpose and intention of  the application. The chosen application test is a result
after a meeting and a discussion with Lars Thyselius, where we presented application tests as a way of
demonstrating our inputs of  how to use CoDeSys. The application tests is a suggestion of  how to use
CoDeSys functionality in an efficient way and to imitate the behaviour of  AutoCAD.

 7.5 Export format of  CoDeSys

In CoDeSys there are possibilities to export parts of  projects and then import to other projects. The
format has been proven useful for the transition between AutoCAD ACG and CoDeSys for the
graphical positioning of  function blocks and their connections. The standard export format in both
CoDeSys and CoDeSys 3.3 does not have an open format standardised. The standard export format is
only intended to be used within the CoDeSys software suite. In CoDeSys 3.3 there is a new format
called PLCOpenXML that will be supported in next patch of  CoDeSys and should be released by the
end of  May 2009. 

 7.6 Standard output of  CoDeSys 2.3

The standard output of  CoDeSys is in detail described in enclosure 3 and enclosure 7. We have
discovered that the format is readable and possible to edit in a text editor. In our case notepad included
with Windows was used. Compared to the XML format in CoDeSys 3.3 the format is dense and the
export file does not contain as much static text for each function block as in CoDeSys 3.3. 

13
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 7.7  Standard output of  CoDeSys 3.3 patch 1

The format is clearly based on the XML format but it doesn't apply to the PLCOpenXML standard.
The XML format in CoDeSys 3.3 compared to the output of  CoDeSys 2.3, needs many more lines of
code and most of  them are static. The code should be possible to generate but this export / import
format was not chosen to use because of  the upcoming PLCOpenXML format.

 7.8 PLCOpenXML

The current PLCOpenXML standard version 2.0 was released 081203. The work is based on the
previous version 1.0. The specification has been written in a work group called TC6 for XML. Leading
companies in the development of  PLC developing software participated in the meeting. Some of  the
contributors are 3S, ABB, Beckhoff, Bosch Rexroth, Rockwell, Siemens, Toshiba and Schneider. When
the 61131-3 programming standard was released there was no possibility to exchange libraries and
projects between development environments. The PLCOpenXML standard will include graphical
information, comments, POUs, functions, function blocks, datatypes, layered structure, mapping
information and also supplier specific information [4] which is the requirement so that the design of
the transferred program itself  will remain the same after the transfer and not to be altered in look and
feel.

It is important that transfer of  a control project could be done without much additional effort from
one development environment to another without loosing information even when its incomplete, e.g.
not compilable without errors.

Since the PLCOpenXML supports SFC, ST, IL, FBD and LD there could be a potential issue
regarding the support or CFC as it is not included in the PLCOpenXML. We assume that the export
format would be very similar to the FBD export but the worst case would be that it is not supported at
all. This can affect how an application change in the future would be possible or not. Since it is not
supported by the PLCOpenXML standard it would not come as a surprise. When the PLCOpenXML
standard is fully implemented into CoDeSys 3.3 there could be a good choice to evaluate how an
export of  the CFC in PLCOpenXML format would be. By evaluating the code it could be determined
how much work there is to be done to be able to export these into other application suites which uses
the PLCOpenXML standard. 

Anyhow the export format that CoDeSys have today is possible to use, but the best choice would be to
use the open standard defined by the XML TC6 group.

 7.9 Future output with PLCOpenXML

To work towards standards are important, but it is also important to strive the same way. Everyone has
to work towards a common target and when there are no obvious target to work towards the
motivation part is difficult. The rules between the applications and how they communicate is more
important than choosing the best application for them. 

14
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PLCOpenXML gives the possibilities to create web based tools. This should be investigated further,
maybe an application that use the XML files to show schematics directly in the web browser. This could
be used for debugging the system. This would give the service engineer possibilities to see what
happens in real-time with functions. Web server application also gives the user possibilities to find
variables by a search engine. 

 7.10 CoDeSys visualization

A possible approach for simulation on the CoDeSys platform would be to use the visualization mode.
To establish functionality it is important to create working visualizations with ease. The time for
building these kind of  simulations in CoDeSys should be short and not be specifically built for each
program. We suggest that these kind of  visualizations are auto generated and standardized.
Standardized in a way that the naming conventions are the same so visualisation could be re-used or
generated in the same way.  

A possible solution to that approach would be to use a predefined library that consists of  standard
graphical elements and some sort of  code that could be imported in CoDeSys. The visualization mode
could be a better alternative than the visualization in the POU part because you do not need to set and
then write values, as shown in enclosure 5. The visualisation mode is faster than the POU part and fully
customizable. 

Dividing code and the graphical files is good in visualisation if  we are to change a standard button, the
graphical file could be changed if  the function are the same. Where different button and levers could
be included and may be possible to configure by replacing them prior to generating the code. That
gives the possibilities to change layouts with buttons depending on which graphical representation of
buttons we chose.

To have order in these graphical visualizations parts a good way would be to make a toolbox.
Unfortunately neither CoDeSys or CoDeSys 3.3 patch 1 does not support end-user created toolboxes
which are included with the application suite. 

Since movements are supported in CoDeSys 3.3 patch 1, the limits of  the visualization are extended.
We have noticed that these simulations takes quite some CPU-power to run, so a way of  working
around that problem would be that simulations are divided to different parts. The visualisation could be
sorted in levels in an overview fashion or depending on the level of  complexity.

Functionality could be realized by implementing a working graphical panel where buttons and levers are
done in a way that is almost like a library. From this library graphical layouts could be imported and
simulated.

If  we chose to work with visualisation this way then it is very important that the variables are the same
so that the bindings for visualization could be general. If  RRAB could establish a standard for how to
name signals / variables, then the visualization could be realized and maintained only by changing the
graphical element depending on what button types that are used.
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 7.11 CoDeSys real-time debug tool

The need for a real-time debug system is something that is very important for the service engineer
when it comes to calibration and checking signals. Today this is done with the hand-held terminal, a
small device with the possibility to display, set and insert calibration data etc.

Since the output of  the CoDeSys PLCOpenXML format is written in the XML language there are
possibility to use this code for graphical web page representations. This gives the possibilities for real
time debug via a web browser. CoDeSys 3.3 has a simple web browser included in the suit so it would
be convenient to use that instead of  an external. The good thing about using web server on the target
running a web application with lightweight routine gives the user possibility to use almost any kind of
notebook with a web browser and an Ethernet socket.

To replicate the appearance of  the traditional way of  debugging is an important factor for a smooth
transition. For RRAB, Kristinehamn it is important to take this in small steps by first introduce the new
interface with a notebook and keep the existing menu system. Then it would be interesting to develop
graphical interface using the output files in PLCOpenXML or to export directly from the visualization
in CoDeSys. We think that there can be much work done there. 

For example movements of  levers could be implemented as a motion in visualization mode and maybe
with regulators and additional functionality as a part of  it. 

 7.12 Printing issues, auto routing in CFC CoDeSys

On site the service engineer from Kristinehamn uses a printout of  the wiring schematics. Since
AutoCAD ACG supports that lines are drawn manually it always looks the same from time to time. In
CoDeSys this is not always the case, since the lines are generated upon load of  the saved project file.
This could be a confusing factor for the service engineer if  the lines have changed a lot, which they
could do.

The generation of  the lines are not the same on each machine and depends mostly on the resolution on
the machine but also "zoom" level and if  the window is maximized. We have established a believe that
we cannot do anything about this until manual lines are supported, or modification of  the auto routed
lines and locking them. 

 7.13 Revision handing

Revision handling is a key component in all software development. All changes must be carefully
supervised and it must be possible to “go back in time”. At present time Rolls-Royce in Kristinehamn
uses a program called SourceSafe which allows the application engineer to “check out” an arbitrary
version of  the drawings. When application engineer is done with the drawing he or she “checks in” the
drawings in SourceSafe and is saved with a different version number. 
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This is also possible in CoDeSys with the built-in function known as the ENI-server. With the ENI-
server any user with correct access can open, modify and save drawings and documents without the risk
of  deleting or corrupting someone else work. The ENI-server also allows users to work on the same
drawing simultaneously without interference from one and other. 

 8. The idea of  the application tests
The work done in CoDeSys was hard to transfer into a technical report. The technical report is
normally only read by a couple of  people, but the intention of  the work we have done is that it should
be easily accessible to everyone in the RR cloud that is interested. This issue lead to the idea of  sharing
the methods of  working and our ideas of  how to apply the usage of  CoDeSys to suite the way of
working in RRAB, Kristinehamn today. 

Our way to do this is to have a working example in CoDeSys and have a brief  instruction in a
structured way in a doc format. A description with illustrative pictures that explains in a step by step
way if  needed. Also there is a part where we explain the purpose of  the application and how it applies
to the AutoCAD -> CoDeSys migration. The documents should be easy enough for a beginner
interested in working with CoDeSys but also to have as a starting point when discussing how the
structural layout of  a project in CoDeSys should be done. 

The name “application tests” for this could be a bit misleading but the purpose is to test parts of  the
CoDeSys application. This with the intention to work on solutions of  problems that may appear and to
show solutions and opportunities on the CoDeSys platform today and tomorrow.

 8.1 Conclusion and guidelines for the work done with CoDeSys

The transition between AutoCAD and CoDeSys is possible but the migration will take considerable
time to complete. Many of  the migration issues relates to the lack of  program format standards.
Implementing a process chart that is general for all sites would be a good solution. In this chart any
project related file could be found. Just a migration from AutoCAD to CoDeSys will not lead to a
common way of  working with the development. There has to be agreements to follow standards and to
work in the same way.  

Naming of  signals and variables are important and is essential to make common libraries that are
readable. Many improvements could be done regarding how to comment code and revision handling.
The new documentation for touch screen drivers have used an internal wiki for various information.
This could be a way dealing with this problem. Naming could be done there and also allocation of  new
ones. 

In AutoCAD ACG all code for graphical representation we have seen today in both the new
PLCOpenXML standard and the CoDeSys export format could be generated and exported. The
problem with the Import / Export format included today in CoDeSys is that the purpose of  the
format is to transfer parts of  CoDeSys PLC projects to other projects. Based on that we can not know
how a change of  version would affect the generating of  these standard export files. There is nothing
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that states that the version will look the same when patching or updating, however the PLCopenXML
format will.

3s-software participated in a PLCOpenXML meeting together with leading actors in the PLC
developing business. In CoDeSys the PLCOpenXML standard have not yet been implemented but
SDT, who are the general agent for 3s-software in Sweden states that it will be released together with
patch 2. [10] It is important for RRAB to use standards that gives possibility to more change between
applications for development. 

If  we want to develop a method of  migration of  the graphical code to CoDeSys it is important, to
have a standard that lasts for years to come and we believe that PLCOpenXML will fulfill that need.
The standard is also maintained by the leading actors in the PLC industry which is of  great advantage.

AutoCAD does not contain any functionality for simulation and if  application change should be
realized a demand is to simulate. The visualisation part of  CoDeSys could give that opportunity and
draw the current layout of  buttons and levers and implement a library so that any configuration could
be made with ease. 
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 9.The process

 9.1 The process today – RRAB quality system

In RRAB, Kristinehamn when a new order is placed, it follows a specific routine. This routine is called
a process chart and determines how a order is processed. The process charts handles what procedures
that has to be done and there are always the possibility to move from the overview to show detailed
information of  what is needed to be done in each step. 

For Controls it is important that the process chart is the control document. If  changes are done
regarding various parts of  the order process this must be updated in the process chart. Changing the
software for PLC development would lead to changes within the process chart. 

With the changes it is important for RRAB to know the impact of  such change, because the work with
the process chart in the migration could be extensive if  not dealt with properly.

 9.2 New application development in AutoCAD

When a new application is developed in AutoCad ACG a standard base design is often chosen and
specific customer details are sorted out. When the schematic for the application is drawn in AutoCAD
the function blocks used are pre-verified and stored in a function block library. When the desired
application functionality have been reached the AutoCad ACG reports no errors. Then it is possible to
compile the code with the ACG using the application library where the code behind the function
blocks are stored. It generates source files and test specification.
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 9.2.1  Printing of  documents

Schematics of  the system is given to service engineer upon installation of  a new system or service and
updating of  an existing system. The CoDeSys drawings are not consistent, which means that different
screen resolution could affect how the CoDeSys files are printed. Reasons for this refer to “7.6 Printing
in CoDeSys”. If  not wires the are represented in the same way, the service engineer could be surprised
when two versions of  the same system could be generated and then printed in a different way.

CoDeSys have not the possibilities to print pages made in CFC in a convenient way and support all the
functionality that have been built in AutoCAD. 

An example is page reference. To have this extra functionality it is not sufficient to use the standard
print of  POUS and using standard print and the printing setup file.

Here we have to use something based on a visualization combined with a “printing setup file” to add
the missing information for the printout. 

The different libraries are now implemented directly into the program. The user is not able to modify
these libraries easily and that is important, because the code has to be intact and not modified in any
way by mistake. 

 9.3 Printing documents, storing in SourceSafe

For documentation, a copy of  the current drawings that have been made in AutoCAD is saved as a
reference for example when troubleshooting. New versions of  manoeuvring system could be delivered
with the same drawing number. In the RRAB process this is a step in the process. To solve this the
ENI-sever that is included in CoDeSys could be used. For more information about the ENI-server
read chapter 7.13. SourceSafe is another tool used in the process that is needed for backup and is done
as soon as a revision change is intermittent. 

 9.4 The process in Brattvåg using CoDeSys

Other sites within the RRAB uses lots of  functionality with CoDeSys without the graphical
representation. They have chosen a way of  working with text based coding for most of  the application
parts. To chose the same amount of  text based coding could have a bad effect to the current
developing though there is a massive amount of  functions and function blocks in the RRAB code
today. 

The amount of  actual textual coding in Kristinehamn is however limited to only a few users, who
manages new function blocks and the content of  them.

For the main part a engineer does not need coding experience to accomplish a customization of  a
project to suit the customers needs. That is one of  the more important parts for the procedure at
Kristinehamn. Implementing more code in the developing would certainly take time to educate
personal and would probably be more time consuming, than the current method.

 9.5 Ethernet

A migration must lead to new functionality both in developing but also in support and end-user
functionality. Today the hand-held terminal and a web server is used for real-time debugging. Also
CoDeSys provides the option to use an web server for real-time debugging. The web interface could be
realized by using XML data that each application created in CoDeSys could provide. That would give
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opportunities to have digital schematics that are accessible trough the web interface. These schematics
could be implemented to work the same way as a simulation would in visualisation mode in CoDeSys to
show and to modify signals. 

Administration and service could be done trough the web interface and also would provide opportunity
for connections through satellite communication. Remote administration could lead to lower travel
expenses and also faster response to support issues. 

The dependency of  special computer equipment would also change if  Ethernet is used. Laptops are
easily accessible and  almost all on the market have support for Ethernet. 

 9.6 Simulation 

A functionality that is not possible in AutoCAD at the moment is simulation of  existing systems. With
simulation detection of  errors could be spotted at an early stage, depending on how the simulation is
done. Different features could be implemented into the simulation. Drawings errors could be checked
for errors and also simulation of  buttons and additional regulators could be done. It is today unknown
how much information that the visualization mode could handle, but we suspect that lot of
information will lead to slow running application leading to stability issues or that the application is not
able to run at all. We have proved that making something in visualization would work good, even a bit
better than the alternative of  using run-mode and visualizations of  CFC. 

If  the visualization parts should contain lots of  information, there is the possibility to divide it to
several pages. This could also be good if  the content of  the Controls main applications is to big. We
recommend that an overview simulation is done and a mouse click would lead to a lower level of
simulations. 
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 10. Conclusions
This conclusion contains both the fact that we have discovered and recommendations based on our
discoveries. 

We recommend that Rolls-Royce AB in Kristinehamn should use PLCOpenXML as their export
format from AutoCAD ACG since this is industry standard and will soon be supported by CoDeSys as
an import/export format. 

We have proved that it is possible to generate an export file from AutoCAD ACG which can be
imported to CoDeSys 2.3 by changes in the existing AutoLISP code generator. To preserve execution
order in CoDeSys 2.3 all function blocks must be on the same page. But since the drawing area in
CoDeSys 2.3 is limited to 250*250 points we cannot fit the existing application from CanMan, typically
around 50 pages of  drawings into one page in CoDeSys 2.3.

If  a whole application from CanMan were to be exported to CoDeSys it would be hard to maintain if
all pages where fitted into one page. The workspace would be huge and there would be no possibility to
navigate easily. Instead we recommend that the requirement of  execution order would be solved in
some other way. The pages would be divided by process name and the pages would be added as actions.
How this could be done is presented in the enclosure 5.

The export format used in CoDeSys 2.3 cannot be used in CoDeSys 3.3 and this will lead to that the
AutoLISP written export generator has to be rewritten when changing CoDeSys version. On the other
hand, when CoDeSys implements the PLCOpenXML export format this will hopefully be the
continuous export/import format for the coming CoDeSys versions.

We recommend that Common controls will establish a common library with all the function blocks
within the RR marine sector and this will be open and accessible for all users. These libraries could be
maintained either by Common controls or locally by the site that have developed the function block. 

All the function blocks that is used today with the CanMan system is written in C code. This can be
used in CoDeSys, but it cannot be used in simulations and are therefore useless and needs to be
rewritten in ST. 

In AutoCAD every page is numbered in falling order. This is used as page reference when connecting
signal throughout different pages within the process. This is not supported in CoDeSys because all the
connections have to be written on one page. 

As said earlier IEC-61131-3 only supports four programming language and none of  these are usable
when exporting drawings from AutoCAD to CoDeSys. The only graphical programming language that
is usable to create complex programs that RRAB need is CFC. 

If  CoDeSys should be used for PLC programming, CFC is the programming language that will have
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the best behaviour and compatibility with the RRAB applications. FBD is to strict and various issues
migrating from AutoCAD to FBD are cumbersome to realize. FBD is only usable as a top layer
language when for example determining the execution order of  the POU's in the program. 

In AutoCAD there is only one signal type, this is called “signal”. In CoDeSys every signal has to have
their type defined. The AutoCAD “signal” can be constructed in CoDeSys by defining a struct with all
the signals defined in. 

If  a recommendation is to be made of  the order of  tasks to be completed for a smooth and successful
transition to CoDeSys then it would be as follows. That Common Controls will make a decision
regarding that PLCOpenXML should be a standard for export/import between programs. Common
Controls should set up a library for the function blocks as recommended above. RR should modify
their existing code generator to generate PLCOpenXML code instead of  C code.

One of  the utterly most important conclusions in this thesis is that we do not think that the decision of
using common software is enough for co-operation. More important is that all sites within RR would
share a common process. Which enables for easy transitions between different platforms, applications
etc.
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Application documentation 

 

Demonstration of the usage of CoDeSys libraries 

 
Revisions and changes 

 

 
 

090518: Added some text and corrected a couple of typos 

  

1. Purpose of Application 
The purpose of this application is to demonstrate how libraries could be used in CoDeSys. It will also 

show how you can create and edit libraries in CoDeSys.  

 

2. Brief introduction to Libraries   
Libraries are used to collect all the different functions and function blocks so that you can use them in 

any application of your choice. In CoDeSys you can create how many libraries as you like and you can 

store them however you like. 

 

 

3. Program Description 
A simple program have been created to illustrate the usage of the user created libraries in CoDeSys 

 

Last saved by:  Anders 

Time:  2009-05-26  12:29:00 
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4. Used CoDeSys program functions  

 
Picture 4.1 CoDeSys open menu  

 

To open an existing library you chose “open” from the “file” menu and then you 

chose your library as file type and open it. It will look something like this: 
 

 
 

Picture 4.2 An open library in CoDeSys  

1. 
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When the library have been opened it is possible to access for example the function 

blocks that have been added earlier. Selecting the desired function block in the red 

frame, will allow you to modify the code behind it.  

Now it is possible to freely add functions or function blocks as you like into the 

library. You can chose any programming language included in CoDeSys, but the most 

common is ST (structured text).  

 

If you instead would like to create a new library you chose “new” in the “file” menu 

and then you chose function block or function. 
 

 
Picture 4.3 New POU menu 

 

There you can choose what language you would like to use for your first function or 

function block and then you press “OK”.  

 

It will then look as following: 

 

 
Picture 4.4 Created function block with ST 

 

1. 

 

2. 
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Now you can create your own functions and function blocks. In the top right window 

(1.) you can write the in and out variables for the specific function or function block.  
 

In the big window below the variable declaration (2.) the actual code for the function 

or function block will be written. When you are done with your block you can either 

save the file and start using it in your programming or you can create more blocks.  

 

If you would like to create more blocks you simply right click on left window and 

chose “Add Object”.  
 

 
Picture 4.5 Add new function block 

 

5. Comments 
 If you create a function, remember that the function can only have one variable in 

and one variable out.  
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Application documentation 

 

Execution order with task configuration using CFC 

 
Revisions and changes 

 

 
090415: Added a program description, updated program functions.  

 
1. Purpose of Application 
Demonstrate a basic application running CoDeSys with various sets of execution order, to show the 

importance of setting the right execution order.  

 

2. Brief introduction to execution order  
Execution order is set to determine in which order the various blocks will be executed. In CoDeSys 

execution order can be set in many different ways as you will be shown later in the document. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Last saved by:  Anders 

Time:  2009-05-26  16:28:00 
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3. Program Description 

 

 

Picture 3.1 POU overview of two grind setups with different execution order 

 
First steps have been taken into make an useful example of the implementation of using PRG - CFC 

and execution order. 

 

3.1 Short description of the function of the program: 
We have two sets of the same function block networks but the execution order differs between them 

and that is what will be used to demonstrate the importance of the right execution order.  

 

Set1 to set8 is the in-variables and ut_glob and ut2 is the out-variables. The in-variables go through a 

set of function blocks before the out-variable is set.  
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4. Used CoDeSys program functions  
The picture below illustrates how to set the execution order. 

 

 
Picture 4.1 CoDeSys execution order menu 

 
To set the execution order, chose the function blocks that you wish to set the order for and right click 

on one of them. Chose “Order” and then you can chose the order that fits you and your requirements. 

In this example the “order topologically” option has been used.  

 

In the example above you can see that in the first group of function blocks the last block according to 

the data flow has the lowest order number. This will lead to that it will take several cycles before the 

ut_glob variable has been set to the correct value. In the second group the first block according to the 

data flow has the lowest order number and the ut2 variable will be set to the correct value in one 

cycle.  

 

5. Comments 
You can set the execution order freely by using the order up/down choice but this can be difficult and 

hard to maintain a good overview when you are setting them manually.  
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Application documentation 

 

Generated Export file by CoDeSys, the AND – 

function 

 
Revisions and changes 

 

 
090414: Based on the “Using actions and calling subroutines added as actions” and rewritten 

 

1. Purpose of Application 
To understand the export files that CoDeSys generates and to demonstrate how new files could be 

written. With the insights of this to later generate any kind of content in a new export file for example 

generated in AutoCAD AutoLISP. 

 

2. Brief introduction to Export file  
The picture below illustrates the static text of an empty POU-CFC generated with CoDeSys export 

function.  

 

 

 

Picture 2.1 Empty Export of CodeSys application with CFC 

 

In the picture above we can also find the declaration of program with CFC and the POU name 

PLC_PRG. 

 

In CoDeSys the export varies if different function blocks are used from a standard library or one we 

created by ourselves. 

(* @NESTEDCOMMENTS := 'Yes' *) 

(* @PATH := '' *) 

(* @SYMFILEFLAGS := '2048' *) 

PROGRAM PLC_PRG 

VAR 

END_VAR 

(* @END_DECLARATION := '0' *) 

_CFC_BODY     

 

END_PROGRAM 

Last saved by:  ext_joakim.weivert 

Time:  2009-05-26  16:30:00 
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Picture 2.2 Comparison between standard lib and user created library 

 
The difference is that the instance number changes to 1 and also the block needs a 

“_INSTANCENAME:”, “myFUNGblock” should also be declared as a variable between ”var”  and “end 

var”, see figure above. 

 

3. The AND function box EXPORT file  
To have a useful example, we used the AND function block which have two inputs and one output. By 

export this it is possible for us to describe CoDeSys the generated file which could be seen below. 
 

_ELEMENT 

_ID: 1 

_MACROID: -1 

_POS: 11, 8 

_TYPE: _BOX 

_INSTANCE: 1 

_INSTANCENAME: myFUNGblock 

_TYPENAME: FUNG 

_ENENO: 0 

_INPUTS: 2 

_IN 

_INPUTID: 0 

_INPUTIDX: 0 

_NEGATE: 0 

_END 

_IN 

_INPUTID: 0 

_INPUTIDX: 0 

_NEGATE: 0 

_END 

_OUTPUTS: 1 

_OUT 

_NEGATE: 0 

_CONNECTOR:  

_END 

_PARAMETERS: 0 

_END 

 

_ELEMENT 

_ID: 2 

_MACROID: -1 

_POS: 13, 7 

_TYPE: _BOX 

_INSTANCE: 0 

_INSTANCENAME:  

_TYPENAME: AND 

_ENENO: 0 

_INPUTS: 2 

_IN 

_INPUTID: 0 

_INPUTIDX: 0 

_NEGATE: 0 

_END 

_IN 

_INPUTID: 0 

_INPUTIDX: 0 

_NEGATE: 0 

_END 

_OUTPUTS: 1 

_OUT 

_NEGATE: 0 

_CONNECTOR:  

_END 

_PARAMETERS: 0 

_END 
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Function block 

Declaration of Outputs 

 

 

 

 

Function block 

Declaration 

 

 

 

 

 
Function block 

Declaration of Inputs 

 

Output box 

Declaration 

Declaration of Outputs 

 

 

 

 

 

Input box 

Declaration  

Declaration of Inputs 

 

 

 

 

 

 

 

 

 

 

 

(* @NESTEDCOMMENTS := 'Yes' *) 

(* @PATH := '' *) 

(* @SYMFILEFLAGS := '2048' *) 

PROGRAM PLC_PRG 

VAR 

IN1: BOOL; 

 IN2: BOOL; 

 UT1: BOOL; 

END_VAR 

(* @END_DECLARATION := '0' *) 

_CFC_BODY 

 

_ELEMENT      

_ID: 2    

_MACROID: -1    

_POS: 13, 7     

_TYPE: _BOX     

_INSTANCE: 0    

_INSTANCENAME:  

_TYPENAME: AND 

_ENENO: 0 

 

_INPUTS: 2    

_IN 

_INPUTID: 3 

_INPUTIDX: 0 

_NEGATE: 0 

_END 

 

_IN 

_INPUTID: 4     

_INPUTIDX: 0 

_NEGATE: 0 

_END 

 

_OUTPUTS: 1 

_OUT 

_NEGATE: 0 

_CONNECTOR:  

_END 

 

_PARAMETERS: 0   

_END    

 

_ELEMENT    

_ID: 3 

_MACROID: -1 

_POS: 13, 9     

_TYPE: _INPUT 

_TEXT: IN1 

_NEGATE: 0 

_CONNECTOR:  

_END 

 

 

_ELEMENT    

_ID: 4    

_MACROID: -1 

_POS: 13, 10 

_TYPE: _INPUT 

_TEXT: IN2 

_NEGATE: 0 

_CONNECTOR:  

_END 

 

_ELEMENT    

_ID: 5 

_MACROID: -1 

_POS: 17, 9 

_TYPE: _OUTPUT 

_TEXT: UT1 

_INPUTID: 2 

_INPUTIDX: 0 

_NEGATE: 0 

_SETRESET: _NONE 

_END 

 

 

END_PROGRAM 

Input boxes 

 

Function block 

 

Output box 

 

Determinates binding between input of Function block 

and the input boxes 

 

Picture 3.1 Description of the generated code 
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Enclosure 3 

In the explanation of the code above we have grayed out the code for the declaration of the POU 

since that have nothing to do with the function blocks that have been added on the right hand side. 

Now that we have described the function blocks and the relation between them we have a basic 

understanding of how an EXPORT file for CoDeSys is done and we can write our own IMPORT file 

manually. 

 

By understanding this we can go further in our import file design and add more function blocks by 

using the same code changing _ID: depending on execution order _TYPENAME: , depending of 

function block of choice. Same method is used for connecting inputs to other elements by setting 

_INPUTID: and connect output by setting other elements with _INPUTID:. 

 

 

3. Program Description 
The content of the export and import formats of the CoDeSys seems to be a little bit cumbersome in 

the beginning but, in a auto generated file the things that are varies are quite few and the static parts 

takes more place. 

 

4. Used CoDeSys program functions  
 

 
Picture 4.1 CoDeSys export menu 

 

5. Comments 
The import/export files where modified in Windows Notepad and saved with the same file extension 

*.EXP.   
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Application documentation 

 

Printing techniques 

 
Revisions and changes 

 

 
 

090526: Added picture descriptions 

090423: Preparation for CoDeSys editing, added a program description. This application test is based 

on the work done when we produced the 200400 CFC. 

 
1. Purpose of Application 
To show how to print documents in CoDeSys that has a printout similar to the documents in the 

process with AutoCAD today.  

 

2. Comments about arrangement and structural  
To know what to print and in what way it is important to follow some sort of documentation.  We 

have chosen to refer to that discussion in the application task “Structural arrangement and revision 

handling” that handles aspects of how this could be done. 

 

 

3. Program Description 
CoDeSys could be configured with different types of formats for printing. This is accomplished by 

“printer setup”. There we have the opportunity to set scaling and chose how big the printed area 

should be. By setting a correct relation between these factors we can produce a readable document 

in both A3 and A4 format. We also have the opportunity to include pictures and add text in “print 

setup”. CoDeSys are able to store all this information in a file called .DFR and could be executed every 

time the application loads. We have chosen to use the CoDeSys printer setup to include margins, 

header and footers. 
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4. Used CoDeSys program functions  

 
Picture 4.1 CoDeSys –  Menu 
 

 

 
Picture 4.2 CoDeSys – Documentation Setup 

 
In documentation setup you chose “Edit…” and then you can edit or create your print layout as you 

like. You can add “placeholders” to automatically add dates and page number etc.  

You can also change the size of the print area. We have found that 2190*1122 (x,y) is ideal for 

printing in landscape and 50% scaling, this must be set in the preferences for the current printer used.  

 



Page 3 of 4 

Rev. a / 090409 

Aps 

 

 

 

 

 

 

C:\Documents and Settings\nox\Skrivbord\hela rapporten plus app test rättad\Application 

tests\[OK]4. Printing techniques\Application - 4.Printing techniques.doc  

When it’s done, it can look something like the picture bellow: 

 

 
Picture 4.3 Example of print after export to PDF 

 

5. Comments 

There is only a limited (five) set of placeholders, the rest of the information that you would like to 

have on the print layout has to be added manually.  

 

The placeholders we used in this application task were: 

{Page} - Outputs the current page 

{Pou-name} - Outputs the name of the current POU  

{Filename} - Outputs the address of the file: ex. H:\E1\Examensarbeten\PLC 

kodgenerering\CoDeSys\2.3\Application tests\Printing techniques 

{Date} - Outputs the current date format: ex. 07.04.2009 

{Content} - Displays the content of the POU 

 

Zoom on the header below  

 
Picture 5.1  
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In the future it could be interesting to investigate what printouts that could be done in visualization 

mode. It is likely that we have more opportunities there then we can realize in the printer setup.  
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Application documentation 

 

Using actions and calling subroutines added as 

actions 

 
Revisions and changes 

 

 
090414: Added a program flowchart, updated document layout, corrected a couple of typos 

 

090410: Some minor formatting changes 

 

090409: First draft of application documentation, with the intention to use as template for future 

documents with similar content 

 
1. Purpose of Application 
Demonstrate a basic application running CoDeSys with actions and an illustrative example of how a 

separation of a larger application could be implemented in CoDeSys. 

 

An extra feature is to demonstrate that a local variable is the same for the whole PRG where different 

actions are included. 

 

2. Brief introduction to Actions  
“An action works with the data from the function block or program which it belongs to. The action 

uses the same input/output variables and local variables as the "normal" implementation uses.”  

-User Manual for PLC Programming with CoDeSys 2.3 
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3. Program Description 

 
First steps have been taken to make an useful example of the implementation of using PRG - CFC and 

ACTIONS.  

 

Short description of the function of the program: 

PLC_PRG is the startup program launched by Resources / Task configuration  

 

1.PLC_PRG calls ActionCall using PRG-FBD 

2. ActionCall calls its “actions”, (page01-page02) using PRG-FBD in sequence and collects input / 

output data and the results are passed on to page03. Since the prior statement that actions uses the 

same variables as the function or program it belongs to, a visual comparison is possible by compare 

the ControlOutput with ActionCall, page03. 

 

4. Used CoDeSys program functions  
Add an “Action” in CoDeSys. 

 
 

5. Comments 
After going to online-mode and selecting the run button, the inputs can be modified by mouse click, 

when the input is set to TRUE, it have to be set by “Write Values” (shortcut ctrl+f7).  

 

Potential issue could be when writing values to a program another dependent program doesn’t update 

its inputs immediately, this could however be solved by trying to modify the inputs by mouse click.   

Actions 

Program_PLC 

Type:FBD 

ActionCall 

Type:FBD 

ControlOutput 

Type:FBD 

page01 

Type:CFC 

page02 

Type:CFC 

page03 

Type:CFC 

Check 

Type:CFC 

Picture 3.1 Overview of the project execution order 
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Application documentation 

 
 

Visualization example 
 

Revisions and changes 
 

 

 

 

090526: Corrected a couple of typos 

090414: Based on the “ Generated Export file by CoDeSys AND –function” 

 

 1. Purpose of Application 
To show how a visualization of a simple task in CoDeSys could be done and possible ways for 

automatic code generation from AutoCAD AutoLISP to CoDeSys import format. 

 

2. Brief introduction to Visualization of CoDeSys 
In CoDeSys there is a possibility to simulate programs in visualization mode. There are different types 

of object modification that can be done. For example movements of objects, changing fill color and 

display values or variable names etc. In this example we demonstrate how to modify textboxes, 

change the display of graphical images and to modify position of levers/bargraphs. 

 

3. Description of the visualization example 
In the example we have chosen the function block below to change the appearance of a pushbutton.  

 

 

 

 

 

 

 

Picture 3.1 And function block 

 
In this visualization example “lamp” is used for output display. When we have started the simulation 

in the visualization mode we can modify the state of the in1 and in2 by clicking on a button bound to 

the inputs. In the visualization we do not have to force the values as we have to when we are running 

the program in the POU. 

 

With a background and a RRAB logo the completed visualization looks something like the picture 

below.  

 

Last saved by:  Anders 

Time:  2009-05-26  16:26:00 

 

Input Function Output 
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Picture 3.2 CoDeSys visualization example  

 

 

The visualization shows the AND function both implemented with graphics (jpg) and without graphics. 

 

4. The export code  
If we chose to export the code needed for this visualization we notice that the code is in a similar 

fashion as the code generated when exporting the POU. This gives the possibility to autogenerate the 

visualizations from AutoCAD.  We noticed a change between the positions in visualization, which is 

not the same as in the CoDeSys POU export format. Depending on what is needed for the function 

block there are just a few parameters that needs to be modified, and also in this time most of the 

code is static. Below is an example of the generated export code caused by the buttons in the 

visualization implemented with text boxes. 
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Text box 1 

Declaration 

In1 

 

 

 

 

 

 

 

Text box 2 

Declaration 

In2 

Text box 3 

Declaration 

In2 

 

 

 

 

 

 

 

 

 

 

 

(* @PATH := '' *) 

 

VISUALISATION as _VISU_TYPES : 1,1 

_BG_BMP : '' 

_TEXT : 3  

_PAINTZOOM : 100 

 

_SIMPLE : 1 

_LINEWIDTH : 3 

_NOCOLORS : 1,1 

_POS : 249,240,299,292,274,266 

_COLORS : 12632256,0,255,0,0 

_VARIABLES : '','','','','','','','' 

_THRESH : '','PLC_PRG.IN1','PLC_PRG.IN1','' 

_DSP : '','IN1','' 

_ZOOM : '' 

_INPUT : 65536 

_TEXT : 5,4294967284,400,0,0,0,0,0 

_FONT : '' 

_EXEC : '' 

_TEXTVARIABLES : '','','','','' 

_COLORVARIABLES : '','','','','','' 

_ACCESSLEVELS : 2,2,2,2,2,2,2,2 

_OBJECT : 0,0 

_THRESH2 : '','','','' 

_INPUTTYPE : '','','' 

_HIDDENINPUT : 0 

_END_ELEM 

 

_SIMPLE : 1 

_LINEWIDTH : 3 

_NOCOLORS : 1,1 

_POS : 324,241,374,293,349,267 

_COLORS : 12632256,0,255,0,0 

_VARIABLES : '','','','','','','','' 

_THRESH : '','PLC_PRG.IN2','PLC_PRG.IN2','' 

_DSP : '','IN2','' 

_ZOOM : '' 

_INPUT : 65536 

_TEXT : 5,4294967284,400,0,1,0,0,0 

_FONT : '' 

_EXEC : '' 

_TEXTVARIABLES : '','','','','' 

_COLORVARIABLES : '','','','','','' 

_ACCESSLEVELS : 2,2,2,2,2,2,2,2 

_OBJECT : 0,0 

_THRESH2 : '','','','' 

_INPUTTYPE : '','','' 

_HIDDENINPUT : 0 

_END_ELEM 

 

_SIMPLE : 1 

_LINEWIDTH : 3 

_NOCOLORS : 1,1 

_POS : 328,316,378,368,353,342 

_COLORS : 12632256,0,255,0,0 

_VARIABLES : '','','','','','','','' 

_THRESH : '','PLC_PRG.UT1','','' 

_DSP : '','UT1','' 

_ZOOM : '' 

_INPUT : 65536 

_TEXT : 5,4294967284,400,0,2,0,0,0 

_FONT : '' 

_EXEC : '' 

_TEXTVARIABLES : '','','','','' 

_COLORVARIABLES : '','','','','','' 

_ACCESSLEVELS : 2,2,2,2,2,2,2,2 

_OBJECT : 0,0 

_THRESH2 : '','','','' 

_INPUTTYPE : '','','' 

_HIDDENINPUT : 0 

_END_ELEM 

 

_KEYINFOLIST : 0 

END_VISUALISATION 

 

Input boxes 

 

Function block 

 

Output box 

 

Determinates how many textboxes that exists 

 

 

 

Picture 4.1 Description of the generated code 
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We noticed by accident that the EXPORT code generated by CoDeSys was very easy, in fact more easy 

then the code for the CFC this is because of that not all functions are used. There are many things that 

we do not need to use; simple things like buttons are enough at the moment. That makes most of the 

code static that we of course need to generate, but it is not complicated. Above we can see an 

example of the code generated by the CoDeSys export. Green markup indicates what parts of the text 

that not are static and needs to be changed. Blue markup indicates the standard declaration needed 

for each visualization EXPORT file. 

 

Fourth element is special, it’s called “_TEXT: ” and indicates how many elements of text that will 

follow, in our case three.  

 

“_POS:”  indicates the graphical positions in a coordinate system in the same way as in AutoCAD, refer 

to “Generating output from Autocad ACG to use as IMPORT with CoDeSys”. “ _THRESH:” 

determinates the binding to the POU and “_DSP:” determinates the text inside the textbox. 

 

5. Comments 
If the variable name indicates that it is a lamp or a button an AutoLISP code could generate code that 

will work as IMPORT in CoDeSys. Since we have done this with CFC, we know that the concept will 

work here to. An issue could appear if the functions hiding in complex function blocks will be to 

complicated then a problem could appear simulating this in CoDeSys. 3s-software homepage states by 

a 1 GHz computer but they recommend a 3GHz. The effect of running a heavier application on 

CoDeSys 3.3 is needed to be investigated further. 

 

 

System Requirements 

Minimal requirements for CoDeSys 3.3 and small projects with up to 100 POUs, 10 visualizations, 8 

field bus devices: 

1 GB RAM 

Windows 2000 or higher 

1GHz Pentium 

1GB hard disk 

Screen resolution 1024 x 768 
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Application documentation 

 

Generating output from AutoCAD ACG to use as 

IMPORT with CoDeSys  

 
Revisions and changes 

 

 
090423: Added section 2.1 and 2.2  

090414: Based on the “Using actions and calling subrutines added as actions” and rewritten 

 

1. Purpose of Application 
Is to show how to reuse current AutoCAD code and implement it in CoDeSys. 

 

2. Issues that have been solved in the transition between CoDeSys and 

AutoCAD  

 

2.1 Variables 
In AutoCAD ACG the variables have unique identifiers depending on what the signal these identifiers 

are followed by a “-“ to indicate next part of variable name. Since CoDeSys doesn’t support “-“ it was 

replaced with “_”. After some research it was shown that an existing function of the ACG could be 

used, the fixstar() changes the names of the drawings to valid c-code. Then the same function could 

be used for CoDeSys code generation.  

 

An example of the different signals in AutoCAD is the fail signal. It is arranged in levels where the 

“***” before signal name indicates the most detailed view and “*” the least detailed view. Either in c-

code or in CoDeSys “*”cannot be a part of a name. The solution to this is to replace the “*” with , 

using fixstar(). 

 

Example: 

AutoCAD       ACG after the usage of fixstar() CoDeSys 2.3  

*B-EMO-RQ  L1_B_EMO_RQ   L1_B_EMO_RQ 

 

Several other naming issues are fixed by fixstar() but not included in this discussion. 

 

Last saved by:  ext_joakim.weivert 
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2.2 Position conversion and scaling 
In AutoCAD the CANman processes are placed on a large workspace, where the position is 

determinated by an x,y -coordinate system.  

 

The picture bellows indicates how this is done in AutoCAD. 
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Picture 2.2.1 AutoCAD coordinate system 
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