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1 Welcome

Welcome to the CoDeSys V3.x Development System by 3S - Smart Software Solutions GmbH !

CoDeSys is a device-independent PLC-programming system. Matching the IEC 61131-3 standard it
supports all standard programming languages but also allows including C-routines and supports
object orientated programming. In combination with the CoDeSys SP runtime system it allows multi-
device and multi-application programming. The component-based structure makes possible a
customer-specific configuration and extension of the user interface.

Before you are going to install regard the following on system requirements, installation and how to
get further information.

2 System Requirements

Required:
e Operating systems: Windows 2000 (Windows XP or Windows Vista also possible)
e RAM: 512MB
e Harddisk: 200MB

e Processor: Pentium V, Centrino > 1,8 GHz, Pentium M > 1,0GHz

Recommended:
e Operating systems: Windows XP
e RAM: 1024MB
e Harddisk: 1GB

e Processor: Pentium V, Centrino > 3,0 GHz, Pentium M > 1,5GHz

3 Installation

Perform the Setup_CoDeSysV<Version>.exe to start the installation assistant which will guide you.

4 Start

Start CoDeSys from the Start menu: Per default the path is Programs — 3S CoDeSys — CoDeSys —
CoDeSys V<version>.

-

»

Alternatively use the CoDeSys icon [<besys v =version= | ywhich is available on the desktop after installation.

5 Help

Online help is provided via the ‘Help’ menu. There you find the commands to open a Contents view of
the help, the Index view for searching by keywords or the Search view for full-text search.
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6 Create and run a project

See in the following a description of how to create a simple project containing a PLC
program, further how to load this program via a Gateway Server to the PLC (target device)
and to get it run and monitored. The PLC runtime system used for this example project per
default is provided with the CoDeSys setup.

The sample program will be written in Structured Text language and consist of a program
PLC _PRG and a function block FB1. PLC_PRG will contain a counter variable ivar and call
function block FB1; FB1 will get input "in" from PLC_PRG, will add "2" on this input and will
write the result to an output out; out will be read by PLC_PRG.

(Regard that the following descriptions refer on the default configuration of the user interface
provided with the currently installed version of the programming system.)

6.1 Start CoDeSys and create a project
(1) Start CoDeSys
From the Start menu on your PC choose
Programs > 3S CoDeSys > CoDeSys > CoDeSys V<version>
o

Alternatively you can start via the CoDeSys Icon [=0==y="3. =version-| that will be available on the
desktop after installation.

(Future: You will be asked to select a Profile and after pressing Continue the CoDeSys user
interface will open. )

The programming system will be automatically started with a predefined profile. So currently
you do not to have select a profile.

(2) Create a project
To create a new project, choose command New project from the File menu:

B New Project g|

Categories: Templates:

i §(General)
1 CoDeSys Automation Aliance ' '
Empty library Empky project

EY

Standard project

An empty library
Marne: projl
Location: D:'l,projects| ~ E]
[ Ok l [ Cancel ]
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In the New Project dialog select Standard project in the ‘Templates’ field and enter a
Name and a Location path for the project file. Press OK to confirm.

A wizard dialog will open:

Standard Project E|

ou are about to create a new standard project. This wizard will create the Following
objects within this project:
5 a

- Cne programmable device as specified below

- & program PLC_PRG in the language specified below

- A cvclic kask which calls PLC_FRG every 200 miliseconds

- & reference to the newest version of the Standard library currently installed.

Device: (ZoDeSys SP Wi Y3 (35 - Smart Software Solutions GrbH)

PLC_PRGin: | Struckured Text {3T) i

[ (a4 H Cancel ]

Choose device CoDeSys SP Win V3 and programming language Structured Text for
PLC_PRG. Press OK to open the new project.

The project name now will appear in the title bar of the CoDeSys user interface and as a
symbolic root node in the POUs and the Devices view windows.

Devvices - 0
¥% Sart by - %lSDrt order - ﬁ*Find

=g sfandardbraied
=[] PLCWNNT (CoDeSys SP Win ¥3)
= Ell] Plz Logic
=1} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
2 MainTask

PoLls >~ 0 X
¥4 Sart by - %lSDrt order - ﬁ*Find

=3l sfandardbreaadt
f} Project Settings

Per default one program POU, the Project Settings and some resource objects are available:
The POUs window contains the Project Settings.

The Devices window shows tree with a device "Device (CoDeSys SP Win V3)" of type
CoDeSys SP Win V3 with an application adjoined below. The latter includes the program
"PLC_PRG" to be edited in Structured Text and the obligatory Task Configuration defining a
"MainTask" that controls PLC_PRG.

Furthermore there is a Library Manager, automatically including the library
"loStandard.library" necessary for 10-configurations and the Standard.library providing all
functions and function blocks which are required matching IEC61131-3 as standard POUs
for an IEC programming system.
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(At the moment do not care about the additional node "Plc Logic" inserted below the device
node "Device (CoDeSys SP Win V3)". It is just a symbolic node indicating that the device is
a "programmable" one.)

The symbolic device name can be renamed by selecting this entry, opening an edit field with

the <Space> key and entering another name instead of "Device". Do this and enter
PLCWInNT" instead.

6.2 Write a PLC program
(3) Declare variables in PLC_PRG
Select the default POU "PLC_PRG" which is already available in the POUs window.
In the center part of the window the ST language editor window for 'PLC_PRG' will open.
The editor consists of a declaration part (upper) and a "body" (lower part), separated by a
screen divider.
The declaration part shows line numbers at the left border, the POUs type and name
("PROGRAM PLC_PRG") and the embracing keywords "VAR" and "END_VAR" for the

variables declaration.

The body is empty, only line number 1 is displayed:

Devices * 3 X PLC_PRG [PLCWIinMNT: Plc Logic: Application]
¥, Sart by ~ 2] Sort arder = | 44 Find 1 PROGRAM PLC_PRG
=3 sandardbrogedt z VAR
=[] PLCWINNT (CoDeSys SP Win v3) = EHD VAR
= @1] Plz Liogic &

= ":; Application
m Library Manager
PLC_PRG (PRG) <

= @ Task Configuration 1
@ MainTask.

POLs ~ 0 x
% Sark by - %lSDrt arder - ,ﬁﬁ‘Find

=13 sandardbrogedt
[} Project Settings

In the declaration part of the editor put the cursor behind VAR and press the Return-key. A
new empty line will be displayed where you enter the declaration of variables ivar and erg
which are of type INTEGER and fbinst of type FB1:
PROGRAM PLC_PRG
VAR
ivar: INT;
fbinst: FBI1;
erg: INT;
END VAR

Instead of this you could directly type a line in the implementation part of the editor (body)
and use the Autodeclare function, see (4).
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(4) Enter programming code in the body of PLC_PRG

In the body part of the PLC_PRG editor put the cursor in line 1 and enter the following lines:

ivar := ivar+l; // counter

fbinst (in:=11, out=>ergqg); // call function block FB1, input parameter
// with input parameter “in”
// output is written to “erg”

Instead of steps (3) and (4) you could use the Auto Declaration feature: Immediately enter
an implementation line in the body of the program, then press the <Return>-key. For each
not yet declared variable found in the new line the Auto Declare dialog will open, where you
can do the declaration settings:

Auto Declare El
Scope: Mame: Type:
|VAR v| |Erg | |INT L |E
Chject: Initialization: Address:
| PLC_PRG [PLCWANNT: Plc Logic v | | ] | |
Flags: Camment:
[JcomsTanT result|
[CIrETAIM
[CIPERSISTENT
[ QK ] [ Cancel

The variables name and scope as well as the current POU (Object) will be filled in automatically. Enter the desired
type and initialization value according to the declaration described in (3). Regard that comments if you define them
here in the autodeclaration dialog, will not be inserted indicated by"//” like shown above, but as an xml-description in
the declaration part and will later be usable for documentation purposes.

Confirm the dialog with OK. This will enter the declaration of erg in the declaration part of the POU with the
comments ahead:

PLC_PRG [PLCWINNT: Plc Logic: Application] ]-
PROGEAM PLC_PRG
ViR
iwvar: IHT;
fhinst: FELl:
SAE CAURRATYE
S5 result
SE LSRR rY
erg: INT:
EHD VAR

L v B T L I

tech_doc_e.doc / V1.2
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(5) Create a further programming POU (ST function block FB1)

We add a function block which will add "2" on the input given by variable "in". The result will
be written to output "out":

Choose command Add object from the Project menu.

Select 'POU' in the left part of the 'Add Object' dialog. Enter a Name "FB1" for the POU,
activate option Function Block in the Type section.

Choose 'Structured Text (ST)' for the Implementation language.
Press button Open to confirm the object settings.

A further editor window will open for the new function block FB1. Declare there the following
variables, in the same way as having done for PLC_PRG:
FUNCTION BLOCK FB1
VAR INPUT
in:INT;
END VAR
VAR OUTPUT
out :INT;
END VAR
VAR
ivar:INT:=2;
END VAR

In the implementation part of the editor enter the following:

out:=in+ivar;

6.3 Define the Resource objects for running and controlling the program on
the PLC

(6) Start Gateway Server and PLC

Start Gateway Server:

The Gateway Sewer is started automatically at system start as a service. Make sure that
there is an ic;on ¥ in the system tray, indicating that the gateway is running. If the icon is
looking like #, the gateway currently is stopped.

(This icon is part of the GatewaySysTray program which is available for controlling and monitoring the Gateway
service. It provides a menu with a start and a stop command, thus allowing the user to stop or restart the service
manually. NOT YET IMPLEMENTED: Also a Gateway Inspector function is available. The menu also includes the
command Exit Gateway Control, which just terminates the GatewaySysTray program, not however the Gateway
service. The GatewaySysTray program is started automatically when Windows is started, however it also can be
started manually via the Programs menu.)

Start PLC:

The PLC (CoDeSys SP Win) is available as a service at system start. It is represented by
an icon in the system tray: for status 'stopped’, [f for status 'running'. If allowed by the
system, the PLC service will be automatically started at system start. Otherwise you have to
start it manually by command 'Start PLC' from the menu you open by a mouse-click on the
icon.

© 3S - Smart Software Solutions GmbH Page 8 of 17
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(This icon is part of the CoDeSysSPSysTray program which is available for controlling and monitoring the CoDeSys
SP Win service. It provides a menu with a start and a stop command, thus allowing the user to stop or restart the
service manually. The menu also includes the command Exit PLC Control, which just terminates the
CoDeSysSPSysTray program, not however the PLCservice. The CoDeSysSPSysTray program is started
automatically when Windows is started, however it also can be started manually via the Programs menu.)

(7) Set the "Active Application"

In consequence of a mouse-click on ‘MainTask’ in the devices window of “standardproject”
an editor view containing the configuration of the task opens:

PLC_PRG [PLCWINMT: Plc Logic: Application] FE] @ MainTask [PL
Configuration

Priority { 0..31 J: 1

Type
Cylic v Interval {e.q. t#200ms): | H#50ms

Watchdog
[ Enable

Time {e.q. L#200ms;:

Sensitivity:

PoLs

add pou PCL Comment
Remave POLL PLC_PRG
Open POL

Input &ssistant. ..
Mave Up

Move Down

In the Devices window the name ‘Application’ is displayed in bold letters. This means that
this application is set as “active application”. Thus all commands and actions concerning the
communication with the PLC will refer to this application. In order to set an application as
"active one" select the application entry in the Devices window and choose command Set
Active Application from the context menu.

(8) Configure a communication channel to the PLC

Perform a double-click on entry “PLCWiIinNT (PLCWinNT)” in the devices window. The dialog
“PLCWInNNT” will open with subdialog “Communication”. Here you have to set up the
connection between the PLC (target, device) and the programming system according to the
following steps. The resulting connection will finally be entered in the line below Select
network path to the controller:

If this is your first communication setup with CoDeSys V3.x, you now have to define the local
Gateway Server. (If you have defined the server already in previous sessions, it will be
displayed in the communication settings dialog as shown in the figure on the next page. In
this case you can skip this step and continue with defining the communication channel to the
target, see also on the next page. )

The server is provided with the CoDeSys setup. Press button Add gateway to open the
Gateway dialog:

© 3S - Smart Software Solutions GmbH Page 9 of 17
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ﬂgﬁateway il
Marne; |Gateway-|ocalhost
Driver:  [TCR/IP =l
—Setkings:

Parame. .. | Walue

IP-&d... [localhost|

Part 1217

Ok I Cancel |

4

Enter a symbolic Name for the Gateway, define the Driver type "TCP/IP" and enter IP-
address "localhost" (Perform a double-click on the column field to open an edit frame).
Leave the setting for the Port. Confirm with OK.

The gateway will be entered in the field on the left part of the Communication dialog and the
name of the Gateway will be added to the selection list under 'Select the network path to the
controller'. When the gateway is properly running, a green bullet is displayed before the
entry, otherwise a red one:

m PLCWiInNT 1P X

Communication Settings | Infarmation

Select the nebwork path bo the controller:

Gakeway-1 W

#9 Gateway-1 Driver:
TCP/IP
Port:
1217 Add gateway. ..
Name: Add device...
Gakewmay-1
localhost

[Jprompt network path at lagin

tech_doc_e.doc / V1.2
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Now define a channel to the target device which should be connected via the set gateway:

Press button Scan network to search for available devices in your local network.

You should at least find the PLC installed with the CoDeSys setup: It will be displayed
indented below the gateway: instead of "WST06 [003C]" shown in the picture below you
should find the name and address of your computer.

(] PLCWinNT 4 b x

Communication Settings | Information

Select the network path to the controller:

Gakeway-1:003C b
= #e Gateway-1 Target type: Set active path

4 o RAIMERH [0137] Codesys SP 3.0 For WinT
4 - WSTOG [003C] {active) Target-ID:
¥ o MICHAELP [0126] 121
f o EDWIN [0155] ]
o, WERNERNE [0134] T\faSTD‘IES
¥ o EERMHARDE [0120] _
4 o MARGITZ [011F] Address:

+ Yo fooor aoac
4 o, windows CE Device [0033]
4 o Windows CE Device [004E]

o fo0%]

[Iprompt netwark path at login

Now select the PLC (device) entry and press button Set active path.

This will set this communication channel as the active one, which means that all actions
concerning communication will exactly refer to this channel. Regard this later when you may
have set up several communication channels in your project.

The settings will be applied automatically, you can leave the Communication dialog now.

6.4 Run and watch the application on the PLC
(9) Compile and load application to the PLC

If you just want to check your "active" application program for syntactic errors, perform
command 'Build Application' (Context menu, Build menu) or use <F11>.

Attention: No code will be generated in this case. Error messages will be displayed in the
Messages window which is placed at the lower part of the user interface per default.

Messages
+| [@ 0 erorts) [ @ 0 warningis) | @ 1 message(s)
Descripkion Praoject Chiject Position
------ Build started: Application: MyPlc.App..
bypify code ..
¥ Size of generated code: 0 bytes Untitled?

Compile complete -- 0 errors, O warnings

© 3S - Smart Software Solutions GmbH Page 11 of 17
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Even if this syntactical check has not be done before, you can log into the PLC. (Therefore
make sure, that the PLC is running, that is the symbol in the system bar is colored).

Use command Login to ‘Application’ (Online menu). If the communication settings have
been configured as described in (8) the following message box will appear (otherwise you
will be asked to correct the communication settings):

CoDeSys

“-?{" Unknown version of Application 'Application’ on target: Do vou want ko perform a download and replace the application?

[ Ja l I Mein ]

Confirm with Yes to start the compilation and download of the application.
The compile messages will be displayed in the Messages window. If the project has been

created correctly, no compilation errors are to be expected, so that the application can now
be started, see (11).

(10) Start and monitor application
Having created a 'standardproject' and downloaded the error-free application 'Application' as

described in the previous steps, this application can now be started on the device CoDeSys
SP Win (‘PLCWInNT").

Starting the application on the PLC:

Perform command Start Application, which is in the Online menu per default.
In consequence the program starts running.

Monitoring the application:

There are three possibilities for watching the variables of the application program:
1. Watch views with defined watch lists
2. Writing and forcing variables

3. Online views of the particular POUs.

1. Open an instance window of the program

The instance view of a POU provides all watch expressions of that instance in a table view in
the declaration part and — if activated — as “inline monitoring” also in the implementation part.

In order to open the online view, perform a double-click on "PLC_PRG" in the Devices
window or select this entry and choose command 'Edit object' (context menu). The following
dialog will open, showing all instances of PLC_PRG (only one in our example):

tech_doc_e.doc / V1.2
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Select Online State - PLC_PRG [PLCWinMT: Plc Logic: Application]

(%) Online mode:

DevicefApplication: Function block instance:
L} PLCWNIT. Application

Implementation

() Offline mode

[ QK l [ Cancel ]

Here you can choose whether the POU should be viewed in online or offline mode. Online
mode will be activated per default and thus just confirm with OK for the current example.

The online view of PLC_PRG will be opened: In the lower part you see the code lines as
entered in offline mode, supplemented by the little inline monitoring windows behind each
variable, showing the actual value. In the upper part a table shows the watch expressions of
the POU, i.e. the current values of the respective variables in application "Application" on the
PLC.

PLC_PRG [PLCWinNT: Plc Logic: Application] ] 4 I X
PLCWinNT.Application.PLC_PRG
Expression Type Yalue Prepared valus
@ ivar INT 43
+ i Fhinst FBL
@ erg INT 13
1 ivar[ 42 |i=ivar[ 4 W1: A cownter A
z fhinstiinl 11 =11, out] 13 [F=erg 13 |i: A4 cell function block of type FEI
= a3
4 F7 with input parameter "in"
s SF output iz weitten to "erg"[RETURH]

2. Writing and forcing variables:

You can write or force a "Prepared value" to variable ivar on the PLC, which means that ivar
will be set to this value at the beginning of the next cycle. Perform a double-click on the field
in column Prepared value, enter a desired integer value and leave the field by <Return> or
by a mouse-click outside of the field. Perform command '"Write values' resp. ‘Force values’
to write or force this value to the PLC. You will see the result at once in column Value.

3. Use the watch views:

Watch view windows can be used to configure specific sets of watch expressions of the
application, e.g. for the purpose of debugging.

© 3S - Smart Software Solutions GmbH Page 13 of 17
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From the View menu use command 'Watch' -> 'Watch1'. The watch window will open.

In column Expression perform a mouse-click in the first line of the table to open an edit
frame. Enter the complete path for variable ivar which should be monitored:
"Device.Application.PLC_PRG.ivar". It is recommended to use the input assistant via button

for this purpose. Close the edit frame with <Return>. The type will be added
automatically.

Do the same for the further variables. The watch list shown in the next picture just contains
expressions of PLC_PRG, but of course you might create a set of any variables of your
project. Regard that for instance variables, e.g. for the FB1-instances, it is sufficient to enter
the expression "Device.Application.PLC_PRG.fbinst". The particular variables will be entered
automatically and the corresponding lines can be opened via the plus-symbol: The current
value of a variable is displayed in the 'Value' column:

Expression Type Yalue Prepared valus
@ PLCWINNT, Application, PLC_PRG.ivar INT u]

+ @ PLOWINNT, Application.PLC_PRG. fbinst FE1
# [PLCWinNT. Application.FLC_PRG.erg T 0

If not yet done, now perform command 'Start Application' from the Online menu. The
application will be started on the PLC and the current value will be displayed in column
Value:

Expression Type Value Prepated valus
@ PLOWINMT Application, PLC_PRG.ivar INT 26
= & PLCWINMT. Application.PLC_PRG.Fhinst FEB1
% in INT 11
"% out T 13
@ ivar INT 2
% [PLCWInNT Application. FLC_PRG.erg |t 13

Writing and forcing of values is possible like described above in 2.

To disconnect from the PLC perform command 'Logout' from the Online menu.

6.5 Debug an application
(11) Set breakpoint and step through the program

In online mode you can set breakpoints as defined break positions for the program
execution.

When the program has reached a breakpoint you can execute the program in single steps.
At each halt position you see the current value of the variables in the monitoring views.

Try the following:

Select line 1 of PLC_PRG. Press key <F9>, which equals the command 'Toggle
Breakpoint' from the Online menu.

The breakpoint will be indicated.

tech_doc_e.doc / V1.2
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If the application currently is in STOP state, this will look like:

1|@p iwar| 1207 |=iwar| 1207 HFl: A4 counter

z fhinstiin[ 11 Jr=11, out]| 13 Exerog] 13 |i: S5 0all function block of type FRE1
- 3

4 SF with input parameter "in'

g SF oubtput Is written to "erg"[REIURN]

A running applcation will stop at a breakpoint:

1|y diwar[ 1207 [ =ivar| 1207 H1; £ counter

z fhinatiin[ 11 J:=11, out[ 13 Exerg 12 _|i: S call function klock of type FEI
- 3

4 A7 with input parameter "in'

g S output is written to "erg"RETURH]

Now you can step further by using <F8>, which represents command Step Into from the
Online menu and therefore will step also into the function block instance. To skip the steps
of the function block use <F10> which equals the command Step Over. Each variable value

currently read from the PLC will be displayed.

You might also have a look at the Breakpoints dialog to be opened via command
Breakpoints from the View menu. Here, the breakpoints currently set can be viewed and

edited and new breakpoints might be entered.

Regard also that the breakpoint positions will be remembered when you log out. They will be

indicated by faded red bullets.

Now you have built and run your first project with CoDeSys 3.x. For further
use of the programming system please see the online help.

We wish you successful programming. We appreciate each feedback.
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7 Deinstallation, Modify, Repair

Deinstallation

Normally you can install new versions of CoDeSys without having to de-install the current
version from your system. In case you want to de-install also execute
Setup_CoDeSysV<version>.exe. In the start dialog of the installation wizard activate option
‘Remove all installed features’ and press ‘Next’. Alternatively use the common deinstallation
procedure via the System Control dialogs of your system.

Modify

If you want to modify the installation parameters, e.g. the selection of installed components,
execute Setup_CoDeSysV<version>.exe and choose option ‘Modify’ in the installation
wizard start dialog. Press Next to run through the installation dialogs and modify the settings,
having made during the previous installation, as desired.

Repair

If for any reasons the installation is not proper, you might try to “repair” it. For this purpose
execute Setup_CoDeSysV<version>.exe and choose option ‘Repair’ in the installation
wizard start dialog. The installation will be done once more as configured during the previous
run.

tech_doc_e.doc / V1.2
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Change History

Version |Description Date

0.1 Issued 16.05.2006

0.2 Description of sample project 26.01.2007

0.3 Update of sample project, Review 08.02.2007

04 Corrections acc. to Review 09.02.2007

1.0 Release 09.02.2007

2.0 Release after corrections in chap.6 concerning device 21.02.2007
name at several positions

3.0 Release after adaptations in chap.6.3 (default device) and 26.03.2007
6.4 (monitoring possibilities)

4.0 Release after adaptations to CoDeSys V3.1.3.0 according 14.11.2007
to the German document version 4.0

4.1 Adaption to CoDeSys V3.2 acc. to online help 20.02.2008

5.0 Formal Review, Release 28.02.2008

6.0 Adaption to CoDeSys V3.2.0.4 acc. to online help, Release | 04.07.2008
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