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INTRODUCTION

1.1 PROPROG wt Il - a highly efficient, powerful and complete tool

PROPROG wt Il is a standard programming system for IEC designed PLCs and tradition-
al PLCs. It is based on the standard IEC 61131-3 and includes the full range of IEC fea-
tures.

The programming system offers powerful features for the different developing phases of
a PLC application:

* Edit

* Compile
* Debug
* Print

The programming system is based on a modern 32 bit windows technology, providing
comfortable handling using zooming, scrolling, customizable toolbars, drag & drop oper-
ations, a shortcut manager and dockable windows.

The system allows especially handling of several configurations and resources within one
project, including libraries and disposes of a powerful debug system. Projects are dis-
played and can be edited using a comfortable project tree editor in order to make the com-
plexity of the IEC 61131-3 structure as simple and transparent as possible. Owing to the
project tree editor easy inserting and editing of POUs, Data Types, Libraries and config-
uration elements is possible.

The programming system consists of a PLC independent kernel for programming in the
various |IEC programming languages, such as the textual languages ST and IL as well as
the graphical languages FBD, LD and SFC. Each editor provides an Edit Wizard for fast
and easy inserting pre-edited keywords, statements, operators, functions and function
blocks. The Edit Wizard can also be used to declare variables and data types.

The independent kernel is completed with specific parts adapted to the different PLCs.

The new easy Online handling and the 32 bit simulation offers fast powerflow debug func-
tionality and a real time multitasking test environment.

A comfortable tool for project documentation is implemented for printing the project doc-
umentation alternatively in a time-saving optimized way (using less paper) or with a styl-
ish customized page layout.

Q
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What kind of documentation do you get?

1.2 What kind of documentation do you get?

L]

Pleas

The documentation is divided into several parts. For an understanding of all parts we are
assuming knowledge about using MS-Windows.

The program manual provides all background information for a better understanding of
the concepts of the PLC programming system and of the operations to be done. All steps
from starting the program, editing worksheets up to exiting are described with several ex-
amples and figures. The manual should be used by users wishing to get a complete over-
view about how to realize a PLC program.

The context-sensitive Help which can be called by pressing F1 provides detailed and ref-
erence information for all program parts. The context-sensitive Help consists of several
parts. A general part describes the general programming system features, which are not
PLC-specific. The specific part describes all objects, dialogs and operations which differ
from PLC to PLC. It should be used by experienced users having a concrete problem and
searching for detailed information. Context-sensitive Help is also available for functions
and function blocks, which can be inserted using the Edit Wizard.

e refer also to your hardware documentation for PLC specific information.

1.3 Symbols and textual conventions

The following symbols are used in this manual:

* is used for enumeration.

® s used for an operation which has to be done.
¢ is used for an operation which is optional.

is used for a sequence of operations to be done with the mouse.

In the
to the
menu

procedures described in this manual the instructions 'click' and 'double click' relate
left mouse button. If the right mouse button is meant (e.g. to open an object context
) this is explicitly mentioned.

is used for a sequence of operations to be done with the keyboard.

NOTE

Notes are used to provide important information.

of 234
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Introduction

The book symbol is used to introduce references to other documents or chap-
ters of this manual.

=

The Online help symbol is used to introduce references to the programming
E? | system help or PLC help.

The following textual conventions have been set up for this manual:

commas are used for names of icons, menu items or proper
names of objects e.g. menu item 'Cut'; function block 'Level'.

<ALT> brackets are used for the name of keys on your keyboard and
for words you have to enter.

<ALT> + <F4> is used if you have to press two keys at the same time.
editor name Italic letters are used as place holders for proper names.
Manual PROPROG wt I 9
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Symbols and textual conventions
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PROPROG wrt Il AND
IEC 61131-3

21 Whatis IEC 61131-3?

The standard IEC 61131 has been established to standardize the multiple languages,
sets of instructions and different concepts existing in the field of automation systems. The
great variety of PLC concepts has led to an incompatibility between the different PLC plat-
forms and manufacturers. The result was a great effort to be made for training, hard- and
software investments.

IEC 61131 standardizes the programming languages, the interfaces between PLC and
programming system, the sets of instructions and the handling and structuring of projects.
The advantage of using IEC 61131 conform PLCs and programming systems is a porta-
bility of all platforms and the use of same concepts reducing costs for automation sys-
tems.

The standard consists of several parts and technical reports. The third part of the stan-
dard is dedicated to programming languages.

Obviously this standard has a great influence on the concept, structure, features and the
handling of a programming system and the way to program the system.

The main changes that have come with IEC 61131-3 are:

* Declaration of variables is similar to the variable declaration in higher programming
languages.

* Declaration of data types is possible.
* Global and local data can be differentiated.
* Programming means symbolic programming.

For a better understanding and an easier programming some |IEC basics and their real-
ization in your programming system are described in the following sections.

Q
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Configuration elements

2.2 Configuration elements

An |IEC 61131-3 conform PLC programming system reflects the hardware structure with
the configuration elements.

These configuration elements are basically:
* Configurations

* Resources

* Tasks

2.21 Configurations

2.2.2 Resources

A configuration can be compared to a programmable controller system, e.g. arack. In a
configuration one or several resources can be defined.

2.2.3 Tasks

A resource can be compared to a CPU which can be inserted in the rack. In a resource
global variables can be declared, which are only valid within this resource. In a resource
one or several tasks can be executed.

NOTE

Tasks determine the time scheduling of the programs associated with them. This means
that programs have to be associated to tasks. The settings of the task determine the time
scheduling.

IEC 61131-3 describes different time scheduling which lead to three different task types:

* Cyclic tasks are activated in a certain time interval and the program is executed peri-
odically.

* Event or interrupt tasks are activated if a certain event has happened.

* System tasks will be activated if an error occurs when executing the PLC program.
System tasks are associated with system programs.

Each task has a certain priority. In so called preemptive scheduling systems, an active
task with low priority is interrupted immediately, when a task with higher priority becomes
active due to a certain event. In systems with non-preemptive scheduling, task interrup-
tions by tasks with higher priority are not possible.

The supported task types depend on the used PLC.

12
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PROPROG wt Il and IEC 61131-3

2.2.4 Configurations elements

Configuration elements are represented graphically in the project tree. They are grouped
together in the subtree 'Physical Hardware'.

— Configuration
- R_IPC — Resource
El'% Tazks ———— Diredtory fortasks
. =33 DEFAULT — Task 'DEF ALT
@ COMTAIM - COMTAINT — Program instance of program COMTAIN
Wy Rlnhal_ariables —— 1 Wotksheet for dobal variables
-] 10_conFiG: — [ "orkshest for IO configurstion
5 B l-[:fEI — Tah'Hardware' sdivated

Figure 1:  An example of configuration elements

The programming system reflects the structure of configuration elements in the subtree
'Physical Hardware' which may differ from PLC to PLC. In figure 2-1 the subtree 'Physical
Hardware' with the configuration elements for simulation is shown.

In general one or several configurations can be used. In every configuration one or sev-
eral resources can be declared. Several tasks with their associated programs can be
used within one resource.

2.3 POUs, programs, function blocks and functions

2.3.1 Program organization units - POUs

Program organization units or POUs are the language elements of a PLC program. They
are small, independent software units containing the program code. The name of a POU
should be unique within the project.

In IEC 61131-3 three types of POUs are distinguished referring to their different use:

* Functions

* Function blocks

* Programs

Q
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POUs, programs, function blocks and functions

Functions

Functions are POUs with multiple input parameters and exactly one output parameter.
Calling a function with the same values returns always the same result. Return values can
be single data types. Within a function it is possible to call another function but not a func-
tion block or a program. Recursive calls are not allowed.

IEC 61131-3 lists different types of standard functions:

* Type conversion functions, such as INT_TO_REAL

* Numerical functions, such as ABS and LOG

* Standard arithmetic functions, such as ADD and MUL

* Bit-string functions, such as AND and SHL

* Selection and comparison functions, such as SEL and GE

* Character string functions, such as RIGHT and INSERT

* Functions of time data types, such as SUB with the data type TIME

Function blocks

Function blocks are POUs with multiple input/output parameters and internal memory.
The value returned by a function block depends on the value of its internal memory. With-
in a function block it is possible to call another function block or functions. Recursive calls
are not allowed.

IEC 61131-3 lists different types of standard function blocks:

Bistable elements, such as SR and RS

Edge detection function blocks, such as R_TRIG and F_TRIG

* Counters, such as CTU and CTD

Timer function blocks, such as TON and TOF

*

*

*

Programs

Programs are POUs which contain a logical combination of functions and function blocks
according to the needs of the controller process. The behavior and the use of programs
are similar to function blocks. Programs can have an internal memory. Programs must be
associated to tasks.

Within a program it is possible to call functions and function blocks. Recursive calls are
not allowed.

14
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PROPROG wt Il and IEC 61131-3

23.2 POUs

LDEFALILI task

Program 1 Program 2

Function
Block
m <|: unn::tiu:uD
Rinrk

\‘._____ﬁ___#/

Figure 2:  Diagram of a default task with two programs

Programs, function blocks and functions can be edited in the project tree. You can either
display the complete project tree or only the subtree 'Data Types' and 'Logical POUs' by
clicking on the tab 'POUs' as shown in the following figure.

=25 Legical PO —1—— Diredory node for POUs
@ COMTAIN® —1—— Program 'Contain’
=@ LEvEL: ————— Function block Level
-] TEMPER& —1—— Function ' Tempers'

Tak'PoUs" adivated

Figure 3:  Subtree 'Logical POUs'

2.3.3 Instantiation

For reusing function block definitions IEC 61131-3 provides the possibility of instantiation.
This means that the function block code body is defined once and that its internal memory
is allocated to different instances, different memory regions. Each instance has an asso-
ciated identifier (called instance name) and contains the input and output parameter and
the internal memory of the function block. A function block can be instantiated in another
function block or in a program. The instance name of a function block has to be declared

Q
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POUs, programs, function blocks and functions

in the VAR declaration of the program or function block where it is going to be used. Pro-
grams can be instantiated within resources.

Instances are also displayed in the project tree window. The related subtree is made vis-
ible by clicking with the left mouse button on the tab 'Instances' as shown in the following
figure.

B IPC-RESOIIRTF —t+————— [Directory node for the resource

D Global “Variables: —F4— &lobal variables of the resource

D FUMCTIOMS:FUMCTIOMS | F unctionz

E% DEFALULT: — 1 [Directory node for the default task
@ COMTAIMN:COMTAIN —+——— Frogram instance of program CON TAIN

@ lﬂ Eii l ——— Tab'Instances' activated

Figure 4: Project tree with the instances within the resource 'R_IPC'

2.3.4 Declaration and instruction part of a POU
Every POU consists of two different parts: The declaration part and the code body part.
In the declaration part all necessary variables are declared.
The instruction or code body part of a POU is the part in which the instructions are pro-
grammed in the desired programming language.
A POU consists of three types of worksheets. These three worksheets are represented
graphically by icons:
El'a Project
“[0 Libraries
-1 Data Typez
Ea Logical POLIs - Ditedory node for POLS
w{0] COMTAING
El LEVEL® - Diredory node for FB 'Lewel
m LEVELT —+————— Descrigtion worksheet (optional)
LEVELW™ I ‘ariables workshed
- [ LEvEL ———— Code bady warksheet in FBD
&1 TEMPERA®
[+-zE Physical Hardware
< [\ @] &)
Figure 5:  Worksheets of a function block in FBD
16 Manual PROPROG wt I
of 234 Document No.: 5.99003.06 Baumiiller Nirnberg GmbH



PROPROG wt Il and IEC 61131-3

In the description worksheet annotations can be added for documentation purposes. In
the variable worksheet all variables are going to be edited. The code body worksheet con-
tains the instructions.

In the case of a SFC POU you have two more icons: the directory nodes for the action
and transition worksheets.

Directory node for SF C program

D eschption workshest (optional
“variable work sheet

Code body sworksheet in SFC
Directory for transition worksheets
Directory for action work sheets

El E=] _L_giucm POLs: =

[i] sFC_PouT —
| SFC_POLY*
-[& sFC PoU*
<0 TRAMSITIONS
[ ACTIONS

I (0] conTaIN

®=-[m] LEvEL:

-] TEMPER&
Physical Hardware -

e EUEE

Icons of a SFC POU

Figure 6:

2.4 \Variables and data types

In IEC 61131-3 programming systems, variables are used instead of direct addressing
of memory regions in former systems. Variables are assigned automatically to a memory
region while compiling. IEC 61131-3 distinguishes different types of variable declarations
e.g. VAR or VAR _INPUT. For PLC inputs and outputs direct addressing is possible using
the keyword AT.

Variables with their properties are declared in the variable worksheet of the POU.

Data types determine what kind of value the variable can have. Data types define the ini-
tial value, range of possible values and the number of bits.

IEC 61131-3 distinguishes three kinds of data types:

* Elementary data types

* Generic data types

* User defined data types

Elementary data types are data types whose range of possible values and number of bits
is defined in IEC 61131-3. Elementary data types are e.g. BYTE, WORD or BOOL.

Generic data types are data types which include groups of elementary data types. They
are called e.g. ANY_BIT or ANY_INT. ANY_INT includes e.g. the elementary data types
INT, SINT, DINT, UINT, USINT and UDINT. Generic data types are necessary to define
what kind of elementary data types can be connected to inputs or outputs of functions. If
a function can be connected with ANY_INT it means that variables of the data types INT,
SINT, DINT, UINT, USINT and UDINT can be connected.
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User defined data types are data types which can be declared by the user. They have to
be defined with a TYPE ... END_TYPE declaration. User defined data types can be struc-
tures or arrays.

User defined data types are declared in the data type worksheet in the subtree 'Data
Types'. You can either display the complete project tree or only the subtree 'Data Types'
and 'Logical POUSs' by clicking on the tab 'POUs' as shown in the following figure.

Diredory node for data type worksheets
Data tyoe workshest typel’

P t_|.|F|E'1x 1
=3 Logical POUs

#-[0] CONTAING

w3 LEVEL:

={E TEMPERA

Tab'POUs" adtivated

Figure 7:  Subtree 'Data Types'

|..| Variables and user defined data types and their declarations are described in the chapter
== 'Declaring variables and user defined data types' of this manual.

2.5 Projects

An IEC 61131-3 project contains all necessary elements of an automation system. It con-
sists of libraries, data types, POUs and the set of configuration elements (such as re-
sources, tasks and programs) which are represented in the subtree 'Physical Hardware'.
A project is represented in the project tree.
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2.6 Libraries

|:| Libraries —— Subltree Libraries’
..[:| Data Types ——— Subtree Data Types'
..[:| Logical POUs ——— Subtree Logical POLUS'

T =ubtree Physical Hardware'

< (=W E] &

Figure 8:  The project with its subtrees

Libraries are projects which have been announced as libraries. You can reuse the pro-
grams, function blocks, functions and the user defined data types of the library in the
project you are editing.

Firmware libraries are libraries containing POUs prepared by your PLC manufacturer.
The file extension for firmware libraries is *.fwl.

User libraries are projects which you have created before and from which you want to
reuse POUs. The file extension for user libraries is *.mwt.

Libraries have an own subtree in the project tree. You can either display the complete
project tree or only the subtree 'Libraries' by clicking on the tab 'Libraries' as shown in the
following figure.

Libraries ——t—— Diredory node for libraries
Vi exarnple —+——— Announced library 'example'

E‘a

Tak'Librares adivated

Figure 9: Subtree 'Library’
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Programming languages and SFC

The subtree 'Library’ consists of two or more icons. The first icon is a directory node. The
icons within this directory node represent the announced libraries. In figure 2-9 you can
see the announced user library 'example’.

Programming languages and SFC

IEC 61131-3 defines the syntax, the representation and the available language elements
of 4 programming languages.

The programming languages can be differentiated into 2 textual languages and 2 graph-

ical languages:

* The textual languages are Structured Text (ST) and Instruction List (IL).

* The graphical languages are Function Block Diagram (FBD) and Ladder Diagram
(LD).

For structuring the internal organization of programs and function blocks SFC or Sequen-
tial Function Chart elements are defined in IEC 61131-3.

|..| SFC and the 4 programming languages are described in the corresponding chapters of

this manual.
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3.1 System requirements

GETTING STARTED

3.1.1 Hardware requirements

To run the PLC programming system, the following workstation requirements must at

least be fulfilled:

Device Minimum Recommended
IBM compatible PC with 133 MHz 350 MHz
Pentium processor
System RAM 32 MB 64 MB
Hard disk 150 MB free memory space
CD ROM drive ja
VGA Monitor
Color settings 256 colors True color
Resolution 800 x 600 1024 x 768
RS232 interface optional
Mouse recommended
Ethernet optional
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Installing the program

3.1.2 Software requirements

NOTE

To run the PLC programming system, the following software requirements must at least
be fulfilled:

e Microsoft Windows® 95, Microsoft Windows® 98, Microsoft Windows® NT, Microsoft
Windows® 2000 or Microsoft Windows® XP

e Microsoft® Internet Explorer 4.0 or higher is required for HTML Help

For installing as well as for executing the program administrator rights must be provided.

3.2

Installing the program

Using the installation program you can perform all necessary steps which are required to

install the software. In order to start the installation program you have to perform the fol-

lowing steps:

® [nsert the CD ROM disk into your CD ROM drive.
If AutoPlay is enabled, the installation program will start automatically. In this case you
can skip the following two steps.

e [f setup does not start automatically, open the Windows 'Start' menu and choose 'Run’.
The 'Run' dialog appears.

® Type d:\setup.exe (where d is the appropriate CD ROM drive indicator) and press
<>.

® The installation includes several dialogs where you have to do the corresponding en-
tries.

After a successful installation, you will find the program group in the Windows® program
menu. During installation you will be asked if you also want to install the program icons
on your desktop.

3.3 Calling the program

To call the program open the Windows 'Start’' menu, choose the menu 'Program' and se-
lect 'PROPROG wt II' or double click on the corresponding icon on your Windows desk-
top.

The program will be opened with the last project you have used. If you start the program
for the first time it will be opened without any project.

To open an existing project, you have to perform the steps, which are described in the
example of the following section 'Using mouse and keyboard'.
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3.4 Using mouse and keyboard

The program supports full use of the mouse or the keyboard. For beginners it may be eas-
ier to start working with the mouse because it does not make necessary to learn the key-
board shortcuts. In rough industrial environments the keyboard may be more appropriate.

This manual explains both: the use of mouse and keyboard. In the next sections the gen-

eral use of mouse and keyboard for the menu and toolbars is described.

The following is an example, how the usage of mouse and keyboard is described in this

manual:

Opening an existing project using the mouse

Click on the icon 'Open Project / Unzip Project' in the toolbar.

The dialog 'Open project' appears.

In the list box 'File type' select the desired file type.

Browse to the corresponding project folder and locate the desired files
(.mwt file for project file or .zwt file for zipped project files).

Double click on the desired file name. The corresponding project is
opened. If you choose a zipped project, the unzipping process is started
automatically.

Opening an existing project using keyboard shortcuts

Press <CTRL> + <O>.

The dialog 'Open project' appears.

In the list box 'File type' select the desired file type.

Browse to the corresponding project folder by typing the folder names into
the field file name' and pressing <.>.

Locate the desired files (.mwt file for project file or .zwt file for zipped
project files).

Open the desired project by typing the corresponding file name and
pressing <.>.

=

The usage of mouse and keyboard in the different editors is described in the following

chapters.
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3.5 User interface

The program user interface consists basically of six parts: Menu, toolbars, main screen,
status bar, message window and cross reference window.

_f,_;‘?;@PHUPHUE wt Il - Example - [SIMULATION_OF_CONTAINER:FED]

Ik File Edit “iew Project Build Objects Lapout Orline Extras 'window 2 | Men ;Iilﬂ
D EsvEeER e meRanas Ceaslen s =Fe|
oman||ar FErrreesie| PR e e e
3
=1d Project ] —
B3 Libraries
L8 B UTIL
B3 aila Types ctiornit
LoE] TYPES
=23 Logical POUs Tcolbars
=-[0] FBD 10187
[T] TEXT_wS5_FOR_COMTAINER TEMP_SIM | | CTUD 1
VARISBLES_OF_COMTAIMER TLC o
-] SIMULATION_OF_CONTAINER Temp—————— Actual Val  Switch a QU
@ CONTAINER_IS_CONTROLLED SIMTEMP_MIM it
@ USER_D&Ta_OF_CONTAIMER Lalv] QD -
w3 TLC SIMTEMP _MaX. Masimurm T
& DRAIN \ | | Reset— RESET Ci |-
[]" CON_STRU - i 3 Load—{ LOAD
4 g ——___|Main screen with | .
@ [I] LADDER project tree
=-[0] 1L .
B8] skc window and
E-[8] RO_BOT worksheet area
-[F] ROBOT / o
e} @ LOGIC_ANALYZER LEVEL_SIM
[]--@ INIT_STR — TLC ] CTUD 2
EI@ Physical Hardware Levgl——— Actual_val Switch
-8 Intel- PC_30 - l U Qu
[{) DEM ST LEVEL_MIN Minirrim — " ﬁ_|j
=188 RES_SIM : Omega_Simulation il K| | L4
<5 [=] Vol i g
Txl Processing data ... ;I ill_\l'anab\e £ I POUAorkshest | Access | Eummandl 140 Add... | Glubail
= Creating task info ... f'DActmn_init FED SIMULATION_OF_C Read C_IP
Creating initialization code ... ih,qguun_mH ILIL Read 0F C_IPC
/0 Erroris), 0 Warning(s) q‘DAct\onilNlT ILIL Write: SINTH C_IPC
i | P = f'DActmn_lNlT LADDER. LADDER Read 11 C_IFC
i A 1 RN ANT RO ANT Faad gt |
A [+ Build £ Errors A Wamings A Infos d FLC Etors p Print / <’T | L4
For Help, press F1 151 |C: »2GB

Status bar Message window Cross reference window‘

with varius tabs

Figure 10:  Program user interface with sample project 'example’

3.5.1 Customizing the user interface

You can customize the user interface to meet your personal requirements. For that pur-
pose the dialog 'Options' is provided, containing several pages on which you can define
the appearance and some preferences for the different parts of the system.

Using the 'Options' dialog it is possible to
e create new toolbars and populate them with the desired icons

e define general settings for the user interface (such as the appearance of the work-
space)

e set compiler and debugger options

e set up the default paths for the project, for libraries and page layouts
e define default page layouts

e set up the automatic backup feature and the Autosave function
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e set up the appearance of the text editor as well as the graphic editor (such as used col-

ors, fonts, default worksheet size, etc.)

Detailed information about customizing the user interface

B2 | can be found in the general programming system help file. Please refer to the topic 'Custom-
izing the user interface’'.

3.5.2 Menu

NOTE

The menu is located below the title bar. It contains several submenus.

The menu items of these submenus change according to the program part or editor you are
working with.

The submenu 'File' can be used to handle, save and zip/unzip projects. It also contains
commands for printing, print setup and print preview.

Additionally this submenu contains a menu item for exporting and importing. Using this
menu items it is possible to export a translation file (*.csv) which contains all comments
within the worksheets as well as the contents of the description worksheets. This csv-
file can be translated into any language, e. g. by using a translation software. After
(re)importing the translated file you can switch the project language by selecting the
language in the project properties dialog.

The submenu 'Edit' contains all commands which are necessary for editing such as
marking, choosing different working modes or cutting and pasting.

Additionally it provides functionality for searching and replacing text strings used to edit
textual worksheets (e. g. description worksheets, variables worksheets, ST worksheets
or IL worksheets) and graphical worksheets. Depending on the active editor the menu
contains also commands for handling objects (e. g. selecting, moving, enabling branch
modes, etc.).

The submenu 'View' can be used to hide or show the different windows of the user in-
terface (project tree window, message window, cross reference window, watch win-
dow, Edit Wizard, Logic Analyzer) and the status bar.

The submenu 'Project’ can be used to insert new objects (such as data type work-
sheets and announced libraries), POUs and configurations.

The submenu 'Build' consists of different commands for starting the compilation after
editing.

The submenu 'Objects’ is available if you are using an editor. The menu item 'Variable'
can be used to insert a new variable into the variable list of the current POU. When
editing a graphical worksheet, the submenu provides additional menu items to insert
and edit graphical objects, such as connectors, jumps, contacts, coils, etc. Depending
on the graphical language you are using, some items may be grayed (i.e. inactive).

The submenu 'Layout' is available if you are using the graphic editor. It contains several
designing utilities. You can display e.g. page borders (in the submenu ’borders’) or a
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B

*

grid for better organizing the content of your worksheets. Furthermore you can zoom
into and out of the worksheet, modify the worksheet size, the autoscroll speed and the
object size. This submenu also disposes of some features for the online layout.

The submenu 'Online' offers you commands for debugging a project, calling the Re-
source Control and activating the powerflow. In addition the command 'Online Layout'
allows to set the appearance of graphical worksheets in online mode and a second
submenu named 'Logic Analyzer' is available, containing the commands for controlling
the Logic Analyzer.

The submenu 'Extras' can be used to call the dialogs 'Shortcut Keys' and 'Options' as
well as other optional tools, such as the page layout editor. The dialog 'Shortcut Keys'
(also known as Shortcut Manager) allows you to define your own keyboard shortcuts
or customize the default shortcuts. The dialog 'Options' provides the facility to custom-
ize the menus, toolbars, text editors and text colors.

The submenu '"Window' can be used to arrange the windows and symbols on your
screen and to close all open windows in one step.

The submenu 'Help' contains all commands for calling help.

The following procedures illustrate, how to call a menu item using the mouse and the key-
board.

Calling the menu item 'New Project..." with the mouse

e Click on the submenu 'File'. The submenu is opened and you can see the menu items.
e Select the menu item 'New Project...' with a left mouse click. The dialog 'New Project’ ap-

pears.

Calling the menu item 'New Project..." using the keyboard

® Press <ALT> + <F>,
The submenu is opened and you can see the menu items.

® Press <w> as it is the underlined character of the menu item 'New Project...". The dialog
'New Project' appears.

NOTE

All submenus or menu items and dialog fields and boxes can be called pressing the under-
lined character of the corresponding word.

Using shortcuts is the easiest way of calling a menu item with the keyboard. For that reason
the above mentioned method how to open a submenu and to choose an item is described only
one time in this manual. In the following procedures the usage of shortcuts is described.

Calling the menu item 'New Project..." using the keyboard shortcut

® Press <CTRL> + <N>. This is the default shortcut for creating a new project.
The dialog 'New Project' appears.
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NOTE

Default shortcuts are already associated to the most important menu items. If not, you can
open the dialog 'Shortcut Keys' (Shortcut Manager) and assign the corresponding menu item

to your own shortcut.

3.5.3 Toolbars

The toolbars are located below the menu bar. By default all available toolbars are visible,
providing two lines of different icons.

If you place the mouse cursor on any icon (without clicking it), a short description text, the
so called tooltip appears. These tooltips display the name of the current icon. Additionally
the status bar displays the function of the desired icon. The following figure shows an ex-
ample:

@PHDFHUE wt Il - Example - [51

Lk File Edit Yiew Project Build O

DEHR&E &BrF
M T g i ' Tooltip, displayed while th
ﬁ E"SEVE! Q-I—E =" :.'zﬁselgu:s;rrlzkﬁia;e; zn ?'I.I?I

iEeleini

1
J| <[> [ Build £ Errors » warnings g,

Sawve the active document Status bar, showlng the
ralated function of the icon.

Figure 11:  Sample tooltip (icon 'Save') and the corresponding description displayed in the status bar

NOTE

If the tooltips are not shown, open the dialog 'Options' by selecting the menu item 'Options' in
the submenu 'Extras’. Activate the checkbox 'Show Tooltips' on the page 'Toolbars' and press

'OK" to confirm the dialog.
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The toolbars have been implemented for realizing quickly often used operations with the
mouse. In those cases one mouse click on a toolbar icon leads to the same result as do-
ing several steps without the toolbar. You can adapt the toolbars corresponding to your
needs. For this purpose you have to call the dialog 'Options' by selecting the menu item
'Options' in the submenu 'Extras’. In order to hide one certain toolbar, deselect the corre-

sponding checkbox on the page 'Toolbars'.

Two different toolbar parts can be distinguished: General toolbars and specific toolbars.
* General toolbars contain icons which are available everywhere in the program.

* Specific toolbars contain icons which can be used only in specific editors. All icons are
visible but the icons which cannot be used in a specific editor are grayed. You can hide

each toolbar by using the dialog 'Options' as mentioned above.

NOTE

You can detach every toolbar from the other toolbar by double clicking on the gray toolbar
background. The toolbar is then displayed in a window, which can be resized and moved to
any position on your screen. To reinsert the toolbar window, just double click on the blue tool-

bar window title bar.

@ B | 3 el ‘ _ . Compile/Debug

Doukle dick on e By L |
Toalbar 'Compile/Debuy’ attached  toalbar

with other toolbars background

maovable and
resizable

Compile/..

Double dick on blue toolkbar ssind oy
litle: bar

Toolbar window;

Figure 12: Example of a detached toolbar window

Using the toolbar for creating a new project

e Click on the icon 'New Project'.
The dialog 'New Project' appears, to select a template for the new project.
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How to create a new toolbar

Iﬁ | The procedure to create a new, customized toolbar and to populate it with the desired icons is
described in detail in the general online help.

3.5.4 Defining keyboard shortcuts with the Shortcut Manager

As already mentioned in the section 'Menu' in this chapter, you can select certain menu
items easier and faster by using keyboard shortcuts. A keyboard shortcut performs the
same operation as the menu item to which it is assigned by simply pressing only one key
or a key combination. In your PLC programming system several keyboard shortcuts can
be used. The most important menu items (i. e. operations) are already associated to
shortcuts by default. Assigned shortcuts are shown beneath the corresponding menu
item in the submenus.

Using the Shortcut Manager, you can add new shortcuts for a specific menu item or mod-
ify existing shortcuts. For this purpose call the Shortcut Manager as follows.

NOTE

Many keyboard shortcuts are defined by default. Keep in mind, that this manual describes
those default shortcuts. After modifying the default setting, some descriptions may not match

your actual setting.

E Calling the Shortcut Manager for adding/modifying shortcuts

e Click on the submenu 'Extras’ to see the menu items.
e Select the menu item 'Shortcuts'. The dialog 'Shortcut Keys' appears.

Manual PROPROG wt Il 29
BAUMULLER Document No.: 5.99003.06 of 234



User interface

Shortcut Keys

— Select a macro: —Descrption—————————— 0k

E il Cul - Change to SFC branch

Edit:Delete mode Carizel |

Edit:Delete Colurns

EditDelete Rows
Edit: Delete Worksheet Feset ]l |
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Edit:Find

Edit:[nzert e .
Edit:Ingert Calumns Assigned shorteuts:
Edit:Inzert Contact STRG+B

Edit:Ingert from
Edib:lnzert Hows
Edit:Inzert SFC branch
Edit:kMark all Objects lI

Create 5hartcut | Bemove |

Figure 13:  The 'Shortcut Manager' for adding/modifying keyboard shortcuts

The dialog shown in figure 3-4 is divided into three areas: The selection list 'Select a mac-
ro' contains a list of operations, which can be assigned to a shortcut. Most of these entries
are available as menu items in the submenus. The field 'Description’ displays a short text,
describing the functionality of the selected macro (if available). If a shortcut is already as-
signed to the selected macro, this shortcut is displayed in the field 'Assigned shortcuts'.

Adding/modifying a keyboard shortcut

e Click on the desired operation/menu item in the list 'Select a macro'. The entry is highlighted.
If available a short description is shown in the field 'Description’.
If a shortcut is already assigned, it is shown in the field 'Assigned shortcuts'.

® To modify a shortcut, you have to remove the current shortcut and assign a new shortcut
(refer to the steps below).

® To remove a certain shortcut, select it with a left mouse click and press 'Remove’'.

® To add a new shortcut, perform the steps described in the following procedure. In this ex-
ample, it is assumed, that you want to assign an additional shortcut to the menu item 'Stop
Compile' in the submenu 'Build'.

e To reset all shortcuts to their default settings, click on the button 'Reset All'. All shortcuts
you have created will be overwritten.

Assigning the shortcut <ALT> + <F6> to the macro ’'Build:Stop Compile'

For the following description it is assumed, that the dialog 'Shortcut Keys' is already opened.

® Double click on the desired macro 'Build:Stop Compile' in the field 'Select a macro'. The di-
alog 'Assign Shortcut' appears.
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Asszign Shortcut

Prezs new sharkout key:

INl:unel

Cancel

a8

Figure 14: Dialog 'Assign Shortcut' before pressing the desired shortcut keys

® Press the desired shortcut keys (in our example <ALT> and <F6>). They are shown in the
text field. Below the text field the Shortcut Manager shows, whether the desired keys are
already assigned to another macro.

Assign Shortcut |

Prezs new shartcut key:

; Cancel |
[ALT + Fé] ki

Current Azsighment

[Unazsigned)

Figure 15: Dialog 'Assign Shortcut' after pressing the desired shortcut keys

e Confirm the new shortcut by clicking on 'OK".

NOTE

If the desired keys are already assigned to another macro and you confirm your current se-
lection, the shortcut keys will be reassigned without a warning message.

The dialog 'Assign Shortcuts' is closed and the new assigned shortcut is shown in the di-
alog 'Shortcut Keys'.

Manual PROPROG wt Il 31
BAUMULLER Document No.: 5.99003.06 of 234



User interface

The following list contains the default shortcuts in alphabetical order, assigned by the soft-
ware manufacturer:

This operation/menu item is assigned to ... ... this default shortcut

Activate: Cross References <ALT> + <4>
Activate: Edit Wizard <ALT> + <3>
Activate: Editor Window <ALT> + <0>
Activate: Logic Analyzer <ALT> + <6>
Activate: Message Window <ALT> + <2>
Activate: Overview Window <ALT> + <9>
Activate: Project Tree Window <ALT> + <1>
Activate: Watch Window <ALT> + <5>
Build: Build Cross References <F12>

Build:

Compile Worksheet

<SHIFT> + <F9>

Build:

Go to next Error

<CTRL> + <F12>

Build:

Go to Previous Error

<SHIFT> + <F12>

Build: Make <F9>
Build: Patch POU <ALT> + <F9>
Build: Rebuild Project <CTRL> + <F9>

Cross References: Next Reference

<ALT> + <F12>

Cross References: Previous Reference

<SHIFT> + <CTRL> + <F12>

Edit: Copy <CTRL> + <C>
<CTRL> + <INS>

Edit: Cut <SHIFT> + <DEL>
<CTRL> + <X>

Edit: Delete <DEL>

Edit: Find Next (global) F3

Edit:

Find Next (local)

<CTRL> + <F3>

Edit:

Find Previous (global)

<SHIFT> + <F3>

Edit: Find Previous (local) <ALT> + <F3>
Edit: Insert <INS>

Edit: Modes: Connect Objects <CTRL> + <L>
Edit: Modes: Insert LD Branch <CTRL> + <T>
Edit: Modes: Insert SFC branch <CTRL> + <B>
Edit: Modes: Mark Object <CTRL> + <M>
Edit: Paste <CTRL> + <V>

<SHIFT> + <INS>
Edit: Select all <CTRL> + <A>
Edit: Stretch/Compress: Delete Columns <CTRL> + <4>
Edit: Stretch/Compress: Delete Rows <CTRL> + <2>
Edit: Stretch/Compress: Insert Columns <CTRL> + <3>
Edit: Stretch/Compress: Insert Rows <CTRL> + <1>
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This operation/menu item is assigned to ...

... this default shortcut

Edit: Undo

<CTRL> + <Z>

File: New Project

<CTRL> + <N>

File: Open Project / Unzip Project

<CTRL> + <O>

File: Print <CTRL> + <P>
File: Save <CTRL> + <S>
Help <SHIFT> + <F1>
Help <F1>

Layout: Grid <CTRL> + <.>
Layout: Overview Window <ALT> + <9>

Layout: Previous View

<CTRL> + <<>

Layout: Zoom in

<CTRL> + <+>

Layout: Zoom out

<CTRL> + <->

Objects: Action block

<ALT> + <F8>

Objects: Contact below

<CTRL> + <F7>

Objects: Contact left

<ALT> + <F7>

Objects: Contact network

<Fo6>

Objects: Contact right

<F7>

Objects: Duplicate FP

<CTRL> + <F5>

Objects: Function/Function block

<ALT> + <F5>

Objects: Simultaneous / Alternative Divergence

<CTRL> + <F8>

Objects: Step/Transition

<F8>

Objects: Toggle contact/coil properties

<SHIFT> + <F7>

Objects: Toggle FP negation

<SHIFT> + <F5>

Objects: Variable

<F5>

Online: Debug

<F10>

Online: Logic Analyzer: Insert/Delete Variable

<CTRL> + <F11>

Online: Logic Analyzer: Start Recording

<F11>

Online: Logic Analyzer: Trigger conditions

<SHIFT> + <F11>

Online: Resource Control

<CTRL> + <F10>

View: Cross References Window

<ALT> + <F2>

View: Edit Wizard

<SHIFT> + <F2>

View: Logic Analyzer

<ALT> + <F11>

View: Message Window

<CTRL> + <F2>

View: Project Tree Window

<F2>

View: Watch Window

<ALT> + <F10>

Window: Close All

F4

Figure 16: Default shortcuts in alphabetical order
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3.5.5 Main screen and workspace

/B

The main screen (see figure 3-1) is divided into two parts: The project tree window and
the workspace. The workspace contains the opened worksheets. You can open a work-
sheet by double clicking on the corresponding worksheet icon in the project tree.

If several worksheets are opened only one worksheet is visible. A sheet tab is assigned
to every opened worksheet as shown in the following figure. You can select (activate) a
particular worksheet by clicking on the corresponding tab or by pressing <CTRL> +
<TAB>.

I

Level.ah |.- LOntaEin g IVErIaDIES.VH Lewv_war.vh I

Figure 17:  Worksheet tabs in the workspace

NOTE

If the worksheet tabs are not visible, open the dialog 'Options' by selecting the menu item 'Op-
tions' in the submenu 'Extras’. Click on the tab 'General' and activate the checkbox 'Workbook
style'. Confirm your selection with 'OK'.

It is also possible to arrange several worksheet windows in a desired combination. For
this purpose choose the menu items 'Cascade’ and 'Tile' in the submenu "Window'. This
way you can easily prepare the workspace for different working phases.

You can maximize the workspace, which means, that the project tree is not displayed and
the workspace is enlarged to the whole main screen width. This could be useful for dis-
playing large networks in the graphical editor.

Displaying/Hiding the project tree window with the mouse
e Click on the icon 'Project Tree'. E

Depending on the previous state, the project tree window is now visible or |
hidden.

Displaying/Hiding the project tree window with the keyboard

® Press <F2>.
Depending on the previous state, the project tree window is now visible or
hidden.
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3.5.6 Message window

The message window is located below the main screen. It contains several pages, which
are activated by clicking on the corresponding tab.

%' ————————— Compiling types ----——---

DEATNY
4 0 Error(s), 0 Warningis)

[ 4T » I\ Build £ Errars 3 Warninas } Infos b PLC Errars A Print

Figure 18: Message window with its different page tabs

The message window allows to display different steps during compiling, the compiler er-
rors and warnings and some other information.

One of the main benefits of the message window is the possibility of direct accessing the
worksheets in which the compiler detected errors. For this purpose you just have to dou-
ble click on the corresponding error.

You can toggle between hidden and visible message window.

E Displaying/Hiding the message window with the mouse
e Click on the icon 'Messages'. |
Depending on the previous state, the message window is now visible or
hidden.

Displaying/Hiding the message window with the keyboard

® Press <CTRL> + <F2>.
Depending on the previous state, the message window is now visible or
hidden.

The message window is a dockable window. This means, that you can detach the window
from the desktop by double clicking on the gray window border. It is then displayed as a
usual window, i.e. you can change the size and move the window to any position on the
screen. To reattach it into the desk, just double click into the blue window title bar. The
handling is similar as for the toolbars.

How to use the message window

£ | Detailed information about using the message window are described in the gen-
eral programming system online help.
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3.5.7 Cross reference window

The cross reference list contains all external variables, local variables and function
blocks, which are used within the current project. It is a helpful tool for debugging and fault
isolation.

NOTE

Every POU contains its own local data. That means if you open a particular worksheet, the
local variables in the cross reference list are updated.

To use the cross reference list in an existing or a new project, you have to build the cross
references in order to display the required information in the cross reference window.

In addition the program allows to toggle between hidden and visible cross reference win-
dow.

Building the cross reference list with the mouse

/B

o |f the cross reference window is not visible, click on the icon 'Cross Ref- @
erences'.
The cross reference window is now visible.

e Place the mouse cursor in the cross reference window.

e Click with the right mouse button on the window background to open the
context menu.

® Select the menu item 'Build Cross References'.
The cross reference list is created automatically as shown in the following
figure.

NOTE

m It is also possible to call the menu item 'Build Cross References' in the submenu 'Build’ or in
the editor context menu.

Displaying/Hiding the cross reference window with the keyboard

® Press <ALT> + <F2>,
Depending on the previous state, the cross reference window is now vis-
ible or hidden.
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Cross reference window

Figure 19:

NOTE

To open the corresponding worksheet in which a particular variable is used, just double click
on the required line in the cross reference window. The worksheet is opened automatically

For each entry the following information are available:

* A symbol at the beginning of each line allows a fast overview on the displayed variable
types. The various symbols are described in the table shown below.

* 'POU/Worksheet': POU name in which the variable/FB is declared and the particular
worksheet name where it is implemented.

* 'Access': The access of the variable is 'Read' (Load) or 'Write' (Stored).

* 'Command": Command in which the variable is used (only applicable for IL and LD code
body worksheets).

* 'l/O Address': Physical PLC address.

* 'Global Path'": Instance path of global variables, consisting of the configuration name
and the resource name, where the global variable is declared.

* '"Type". The associated data type.
* 'Comment": User-defined comment.

* 'Line/Position(X/Y)": Line number in textual worksheets or element position in graphical
worksheets.

and the variable is marked. Furthermore a variable is marked in the cross reference window,
if you select the variable in an editor.

3.5.8 Symbols in the Cross Reference Window

In order to get a fast overview of the objects which are displayed, each item is shown with
a symbol representing its type. The following table lists the different items and their cor-
responding symbol shown in the column 'Variable'":

Q
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Symbol Meaning Symbol Meaning
0 local variable ™y step
& global variable = transition detail
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Symbol Meaning Symbol Meaning
input variable
3 (VAR_IN) = action detail
output variable
S (VAR_OUT) 5 jump
in-/output variable
£ (VAR_IN_OUT) LEL label
= function block t
5 unction bloc SEy connector
Figure 20:  Symbols in the cross reference window

Filtering the cross reference list

You can filter the cross reference list to show only a particular subset of variables or function

blocks.

¢ Move the mouse cursor into the cross reference window.

e Click with the right mouse button on the window background to open the context menu.
® Choose the menu item 'Filter...".

The dialog 'Cross Reference Filter' appears.

Crozs Reference Filter

[ Address I

]|
k. I
_ Corcel |

[ Access IHead

—ltem Type
¥ “ariables

¥ EEz

V¥ &ctions/Transitions/Steps
¥ Jumpz/Labelz/Connectars

— Blockiype

¥ WaR_INPUT

W waR_OUTPUT
W waR_INOUT

Canicel

Figure 21: Dialog 'Cross Reference Filter', used to filter the displayed entries in the cross reference list
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® Choose the desired filter settings by selecting one or several checkboxes.

e To filter the list for a specific name, address or access, mark the corresponding checkbox in
order to activate the text field and enter the desired text. For that purpose you can use wild-
cards (refer to the note below). Only elements matching this name will be displayed.

e After confirming the dialog the cross reference window contains only elements which match
the filter settings. The column 'Variable' indicates in its column head, that filter settings are

applied.

e Using wildcards in the dialog 'Cross Reference Filter":
In the text fields you can use the wildcard symbol ™'. A wildcard serves as a placeholder for
any character and is used in conjunction with other characters. You can use a wildcard at
the beginning of an identifier as well as at the end.

Example: Let us assume, that you want to filter the cross reference list in a way, that it dis-
plays the variables var1, var2 up to var10. For this purpose enter the string 'var*' in the input

field.

Crosz Heference Filter

W Mame war

[~ Addiess

[T fccess

Figure 22:  Using the wildcard symbol in the

dialog 'Cross Reference Filter'

E Sorting the cross reference list

It is possible to sort the list entries alphabetically. Each column can be used as sort criterion.
The entries can be sorted in ascending and descending order. To sort the list, perform the fol-
lowing steps:
® Click on the column name, which is intended to be the sort criterion.

It is marked by an arrow, which indicates the sort order:

| W ariable 4 I | W ariable o I

Ascending or descending sort order.

If you have specified a filter string this button would appear as follows:

|"-.-"aria|:||e [Filter active] I

This figure corresponds to the described example where the checkboxes 'Local’,
'‘External' and 'FBs' were activated and the string 'var1' was used.

Q
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e Click once more on the same column name to reverse the sort order.

E Undocking/Docking the cross reference window

Like the output window the cross reference window is dockable. This means, that you can de-
tach the window from the desktop by double clicking in the gray window border. It is then dis-
played as a usual window, i.e. you can change the size and move the window to any position
on the screen. To reattach it into the desk, just double click into the blue window title bar. The
handling is similar as for the toolbars.

E Using the cross reference toolbar
Itis possible to display a toolbar which allows fast access on the references shown in the cross
reference list.

To display the cross reference toolbar, call the dialog 'Options' by selecting the menu item 'Op-
tions..." in the submenu 'Extras’'.

Open the dialog page 'Toolbars', activate the checkbox 'Cross references' and confirm the di-
alog. The cross reference toolbar is now visible on the desktop:

|||q « b

From left to right the icons have the following meaning:

Go to the first/previous/next/last reference.

3.5.9 Status bar

The status bar displays different messages while you are working with the program.

The left part of the status bar provides information about operations you have done or dis-
plays system messages. If your mouse pointer is placed on an icon or a menu item (with-
out selecting it) the status bar displays a short description concerning the icon or menu
item under the cursor.

The fields on the right show the cursor position in the editor: When using the graphical
editor x-y-coordinates are shown, in the text editor the fields display the current row and
column. Beneath the cursor position the free hard disk space is displayed. If there is not
enough disk space available, this field appears red.

The different states of the programming system are represented in the status bar by col-
ors. The following colors are used for the different states:

* gray: offline

* green: online

* red: timeout

It is possible to hide the status bar by selecting the menu item 'Status Bar' in the submenu
View'.
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3.6 Using help

3.6.1  Which kind of help files are available?

The context-sensitive help system provides topics for each program part. The help is sep-
arated into two or more parts:

* A general help file describes the general programming system features, which are not
PLC-specific.

* One or more specific help files contain the description of all objects, dialogs and oper-
ations which differ from PLC to PLC.

* Help on functions and function blocks. The software provides full help on all functions
and function blocks. These help topics are available for IEC standard functions/FBs,
PLC specific and firmware functions/FBs as well as for user defined functions and func-
tion blocks (please refer to the section below).

3.6.2 Using the general and the PLC specific help

The general and the specific help are arranged in a hierarchical structure using three
types of topics:

* Main topics: These help topics describe the general handling of the editors. Main topics
are called by pressing F1 while an editor is opened.

* Object topics: These help topics give background information about an object used in
an editor. Object topics are called by marking the object in the worksheet and pressing
<SHIFT> + <F1>.

* Dialog topics: These help topics explain the meaning and the usage of the dialog fields.
Dialog topics are called by clicking the button 'Help' in the dialog.

All these topics can be called context-sensitive. But it is also possible to call the help con-
tents or help index for getting an overview and then choosing the desired topics. For this
purpose you have to select the menu item 'Help Topics' in the submenu 'Help'.

3.6.3 Using help on functions and function blocks

How to

In the Edit Wizard you can call specific help to each function and function block by per-
forming the following steps:

Click with the right mouse button on the specific function or function block in the Edit Wiz-
ard selection area. The context menu appears. Select the menu item 'Help on FU/FB'.
The related help topics will be displayed.

For standard, firmware and PLC specific functions and function blocks the context sensi-
tive help topic of the file 'Help on FU/FB' is called, which is part of the programming sys-
tem. If you call help for an user defined function or function block, either the contents of
the description worksheet within this POU or the contents of an user edited HTML file is
opened in a specific help window, which differs from the standard help window.

set up the desired help file for user defined functions and FBs

cedures to set up the desired help file for user defined functions and function blocks

E2 | The pro
are described in the general programming system help.
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Searching a topic in the help system

e Select the menu item 'Help topics' in the submenu '?'. The general help contents appears
displaying the contained topic titles with the hierarchical structure.

e |f you are searching for an entire topic, click on the tab 'Index' and enter the desired topic
title.

® Further information to a specific topic can be called by clicking on the hypertext jumps within
the text or at the end of a topic. These jumps to other related topics appear as colored or
underlined phrases.

e [f you are searching for a specific information or a specific word within the help file, you can
use the AnswerWorks feature as follows:

® |n the help window click on the button 'Ask me...". The AnswerWorks dialog appears. Type
your request into the text field and click on 'Search'. The help system displays a list of topics,
which contain an answer to your request. To display the desired help topic, click on the re-
lated jump in the result list.

3.7 Editors

3.7.1 The project manager - a powerful tool for program organization

The project manager is a comfortable and powerful tool for program organization and
project management. It includes the project tree editor and the instance tree.

Every project is represented with its own project tree in the project manager. The project
tree allows you to edit the structure of your project.

NOTE

It is recommended to leave the project manager open the whole time while you are working
with the program, because it gives you a better orientation at what level you are working and

what is left to do.

3.7.2 Project tree

You can edit your project within four subtrees. In the subtree 'Library’ libraries can be an-
nounced. In the subtrees 'Data Types' and 'Logical POUs' new POUs and worksheets can
be added for editing data type, variable and code body worksheets. In the subtree 'Phys-
ical Hardware' all configuration elements can be inserted, global variables can be de-
clared and programs can be associated to tasks.
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|:| Libraries

|:| Drata Types
F-1 Logical POUs
-5 Phwzical Hardw are

Project - shows the complete tree

POUs - shows subtrees 'Data Types' and Logical POUSs'

Libraries - shows the subtree 'Libraries’

!

Hardware - shows the subtree 'Physical Hardware'
Instances - shows the instance tree

Figure 23: Project tree window with sheet tabs

The project tree allows to select several objects, i. e. you can select several icons and
apply a command (such as copying, cutting or deleting icons, printing worksheets, global
searching/replacing of text, etc.) on each selected object at the same time. For marking
several objects in the project tree you can either keep the <SHIFT> key pressed while
clicking on each desired icon (to select adjacent icons) or keep the <CTRL> key pressed
(in order to mark icons which are not side by side in the tree).

Detailed information about the project tree functionality

7 | can be found in the general programming system help. Please refer to the topic 'General fea-
tures of the project tree'.

3.7.3 Instance tree

The instance tree displays the project structure in the PLC and is used to open the work-
sheets in online mode.

It is possible to display the complete project tree or only particular subtrees. For this pur-
pose the project tree window provides several tabs at it's bottom. They can be used to
switch between the various views.

3.7.4 The graphic editor - easy programming in SFC, FBD and LD

The graphic editor is one of the editors which have been implemented for programming
graphical code body worksheets of the POUs. The system supports three graphical pro-
gramming languages: SFC, FBD and LD.

The following features facilitate editing in graphical languages:

* An Edit Wizard provides full edit functionality for inserting and replacing functions and
function blocks.

Q
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Full drag & drop functionality is provided for moving and copying objects using the
mouse.

All graphical editors provide simple keyboard operation for inserting and scrolling. The
following modes are available:

o Object mode by pressing
Cursor keys or <CTRL> + Cursor keys

© Mouse cursor mode by pressing
<SHIFT> + Cursor keys or <SHIFT>+ <CTRL> + Cursor keys.

Duplication of function inputs can be done directly via keyboard, toolbar and menu.

Negation of Inputs, Outputs, Contacts and Coils can be done directly via keyboard,
toolbar and menu.

Easy auto routing for standard editing cases is possible.

Items can be inserted directly on a line or to the inputs or outputs of already existing
items (only in FBD editor).

Splitter and overview windows are available.
Freestyle editing allows to arrange items smoothly wherever you want.
Grid for adjusting new inserted objects.

Jump into the code body worksheets of user defined POUs are possible by double
clicking on the corresponding object in the graphical worksheet or by using the object
context menu item 'Object Open'.

Detailed information about the graphic editor functionality

B2 | can be found in the general programming system help. Please refer to the topics 'Graphic ed-
itor' and 'General editing operations in the graphic editor'.

It is possible to mix the graphical programming languages. The system checks all user
entries to detect and avoid invalid connections (e.g. connection between two outputs).
While inserting new graphical elements the layout of the already existing network is
adapted automatically.

3.7.5 The text editor - easy programming in IL and ST

The text editor is used for programming textual code body worksheets of the POUs. The
system supports two textual programming languages: IL and ST.

The text editor is also used to edit data type worksheets and variable worksheets.

The handling of the text editor is similar to the handling of a normal ASClI-editor. The fol-
lowing features facilitate editing in IL and ST:

*

An Edit Wizard provides full edit functionality for inserting pre-edited Data types, Oper-
ands, Keywords, functions and function blocks.

Full drag and drop functionality is provided for moving and copying text elements using
the mouse.

Optional line numbers can be displayed.
Syntax highlighting is possible.

Multiple Undo/Redo.

Multiple Zooms.

Different views via splitter window are possible.
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* Jump into the code body worksheets of user defined function blocks are possible using
the context menu item 'Open FB' of the instance name in a textual worksheet.

Detailed information about the text editor functionality

B2 can be found in the general programming system help. Please refer to the topics 'Text editor'
and 'General editing operations in the text editor'.

3.7.6 The page layout editor - creating page layouts for printing

The page layout editor provides an easy way to create page layouts for printing the
project documentation.

A page layout represents a template which is used to print the contents of a code body
worksheet. It defines an area in which the content of the worksheet is going to be printed.

3.8 The Edit Wizard

The Edit Wizard is a useful tool, which facilitates the insertion and replacement of
* keywords and statements (in ST),

* operators (in IL),

* function and function blocks (all languages).

The Edit Wizard for the various languages and worksheets is shown in the following fig-
ure.

In general, the Edit Wizard is used as follows: Locate the code body position in your work-
sheet, where a new keyword, statement, function or function block has to be inserted and
place the text cursor or insertion mark at this position. Then determine the desired key-
word, statement, function or function block in the Edit Wizard selection area and insert it
into the code body with a left mouse double click.

Especially in text editors the usage of the Edit Wizard provides the following advantages:

* |t prevents from entering syntactical faults, such as forgotten semicolons, selection or
iteration statements without end statement, etc. This is done by inserting pre-edited
statements, functions or function blocks, i. e. the statement structure is already pre-
pared with place holders. The variables and values are inserted as comments, which
the user simply has to overwrite.

* |tis not necessary, that the user knows the syntax of all different statement types, such
as functions or function blocks.
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Edit Wizard 3 |l E dit Wizard
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functions and function
hlocks.

Figure 24: Edit Wizard for the different languages

The Edit Wizard can also be used to insert variable definitions in the various variable
worksheets as well as data types in a data type worksheet.

Edit wizard Edit wizard

[FroLp: [FroLp:

Yariable declaration j I Data types j
o AR o ARRAY

o VAR _EXTERMAL e STRING

o VAR _EXTERMAL_FE o STRUCT

o VAR_EXTERMNAL_PG

o VAR _IN_OUT

o VAR _INPUT

o VAR_OUTPUT

Edit Wisard in a wariable Edit Wisard in a data
worksheet fall langquagesx), type worksheet (subtree
displ aying wariable ‘Data Type').

declararion keywords.

Figure 25:  Edit Wizard for variables and data type worksheets
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The dockable Edit Wizard window is divided into two areas: The list box 'Group' and the
selection area. Depending on the selected group the selection area displays the elements
which can be inserted into the code body.

The list box 'Group' contains the available groups of code body elements for the corre-
sponding language. The selection area displays the available elements contained in the
selected group.

Depending on the editor, the following groups are provided in the list box:

*

*

*

'Keywords', represented by the key symbol: <= (only in ST).
'Operators’, represented by the key symbol: <= (onlyinIL).

'<all FUs and FBs>', where functions are represented by the symbol = and FBs are
represented by the symbol & .

The color of a symbol points to the origin of the related FU or FB: FIRMWARE FUs and
FBs are displayed in red. LIBRARY FUs and FBs are displayed in blue. USER FUs and
FBs are displayed in green.

'Function blocks'. The selection area only offers function blocks. The symbols and their
colors are described above.

'Functions'. The selection area only offers functions. The symbols and their colors are
described above.

'PLC specific'. The selection area offers elements only available for a specific PLC.

'PROCESSOR specific'. The selection area offers elements only available for a specif-
ic processor.

'String FUs'. The selection area only offers string functions. The symbols and their col-
ors are described above.

'project name'. One group is designated with the name of the project file. This group
only contains the user defined functions and function blocks, which have already been
created within the actual project. This is why only green symbols are available.

'Favorites'. This group contains objects which you have added before as favorites.

How to add objects to the 'Favorites' group

Iﬁj | For detailed information about 'Favorites' please refer to the corresponding help topic.

/B

*

*

"Type conv. FUs'. This group contains type converting functions, such as
'BOOL_TO_INT' or 'BOOL_TO_WORD".

'Libraries name'. Each announced library is represented as an own group.

If the Edit Wizard is not visible in the main screen area, perform the following steps:

Calling the Edit Wizard with the mouse

¢ Click on the icon 'Edit Wizard' in the toolbar. 1*';.1
Calling the Edit Wizard with the keyboard
-MN-H
® Press the shortcut <SHIFT> + <F2>.
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|..| Detailed information about the Edit Wizard
— The usage of the Edit Wizard is described in detail for each editor in the particular editor de-
scription chapter.

E Calling help on a function or function block using the Edit Wizard
Before inserting a function or function block into a code body worksheet, you can call help in-
formation to the desired object.

For that purpose, mark the function/function block in the Edit Wizard selection area and open
its context menu using the right mouse button. Select the context menu item 'Help on FB/FU'.

The context sensitive help topic appears. These help topics are available for IEC standard
functions/FBs, PLC specific and firmware functions/FBs as well as for user defined functions
and function blocks.

L]
Which help topic appears and how to set up the different help files for user defined func-
tions and function blocks is described in the section Using help in this chapter. Further de-
@ | tailed information are contained in the programming system online help.

3.9 Overview window for graphical worksheets

When using the graphic editor you can call the overview window to get an overview of the
complete contents of the worksheet. This simplifies navigation in your worksheet.

Calling the overview window with the mouse

/B

® Open a graphical worksheet in the graphic editor by double clicking on the ={= FED FE-

desired worksheet icon in the project tree. FED_FET
e Click on the submenu 'Layout'. FED_FE\

e Select the menu item 'Overview window'.
The overview window appears.

Calling the overview window with its shortcut

® Open a graphical worksheet in the graphic editor. For this purpose mark =-[@] FED FE-
the desired worksheet icon in the project tree and press <./>. FED_FET
o Press <ALT> + <9>. FEDZEE.
The overview window appears. ‘
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The overview window shows the entire contents of the current graphical worksheet. You
can use the overview window to move the worksheet area which is visible in the editor.

E Navigating in graphical worksheets using the overview window
e Click on the drawing in the overview window. A hand symbol is added to the cursor and the
visible area is represented as a rectangle.

e Keep the left mouse button pressed and drag the rectangle to the area you want to be visible
in the editor. When releasing the mouse button, the area which is covered by the rectangle
is visible in the editor window.

The worksheet areawhich is covered by
this rectangle is visible in the graphic
editor

Figure 26: Navigating in a graphical worksheet using the overview window

3.10 Exiting worksheets

If you have finished editing the worksheet you can close the worksheet. A dialog appears
where you can save your changes or not.

NOTE

For saving and exiting all opened worksheets choose the menu item 'Close all' in the sub-
menu "Window".

Exiting the worksheet with the mouse

/B

e Click on the submenu 'File'.

e Select the menu item 'Close’.
The dialog 'PROPROG wt II' appears.
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Exiting the worksheet with the keyboard

® Press <CTRL> + <F4>,

The dialog 'PROPROG wt II' appears.

PROPROG wt Il [ =]

& Save changes to SIMULATION_OF_COMTAIMER.GE™Y

MHa | Cancel |

Figure 27: Dialog 'PROPROG wt II'

\/Ej Using the dialog 'PROPROG wt II'

e Click 'Yes' to exit the worksheet with saving the changes.
e Click 'No' to exit the worksheet without saving the changes.
e Click 'Cancel' to return to the worksheet without exiting.

NOTE

When the worksheet is closed, an automatic compilation will be carried out.

3.11 Exiting the program

If you exit the program, it does not matter whether one or several editors are still open or
all windows are already closed. If you have not saved the changes you have done, a di-
alog appears and you can either save the changes or close the corresponding windows

without saving any changes.

Exiting the program with the mouse

e Choose the menu item 'Exit' in the submenu 'File".
The program is closed.
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Exiting the program using the keyboard

® Press <ALT> + <F4>,

The program is closed.

NOTE

To exit the program you can also double click on the icon of the system menu in the upper left
window corner or click on the icon 'Close' in the upper right corner of the program window.
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41 Creating a new project

The first step you have to do after calling the program is creating a new project or opening
an existing project. This section describes the steps, which are necessary to create a new
project.

There are two possibilities for creating a new project: Either by using the Project Wizard
(recommended) or by manually selecting a template. Both methods are described in the
following subsections.

411 Creating a new project using the Project Wizard

The easiest way of creating a new project is using the Project Wizard which guides you
in 6 steps through the creation process. You can simply define the name and type of the
project, the first POU, the configuration, the first resource and the first task.

E Calling the Project Wizard with the mouse

e Click on the icon 'New Project' in the toolbar. The dialog 'New Project' ap- D
pears, as shown in the following figure.

¢ |n the dialog 'New Project' double click on the icon 'Project Wizard'.
The dialog 'Project Wizard (Step 1 of 6)' appears.
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New Projeck o .,"-.. x|
ﬁ\ : j (] |
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Project Wizard empty project Template for Simulation ﬁ
B j
Template for
Bk4_0O_PLCOT

Figure 28: Dialog 'New Project' containing the available project templates and the Project Wizard

Calling the Project Wizard with the keyboard

® Press <CTRL> + <N>,
The dialog 'New Project' appears.

® |n the dialog 'New Project' use the cursor keys to mark the icon 'Project Wizard'.

® Press <ENTER> to confirm the dialog.
The dialog 'Project Wizard (Step 1 of 6)' appears.

Using the Project Wizard

e Enter the desired information in the different step dialogs and confirm each step dialog by
clicking on the button 'Next'.

e After you have confirmed the last step (6 of 6) by clicking on the button 'Finish’, the new
project is created automatically and appears in the project tree with the previously entered
settings and identifiers.

For detailed information about the various step dialogs please refer to the online help system.
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4.1.2 Creating a new project using a template

Using this way for creating a new project the program copies the template you have cho-
sen to a project named 'Untitled'. The template consists of POUs, worksheets or config-
uration elements necessary for the PLC type.

You can edit the project 'Untitled' and save it afterwards under the name you want to use.

E Creating a new project with the mouse

e Click on the icon 'New Project' in the toolbar. The dialog 'New Project' ap- I—_hl
pears (see >Figure 28:4 on page 54).

Creating a new project with the keyboard

® Press <CTRL> + <N>.

The dialog 'New Project' appears (see >Figure 28:4 on page 54).

Using the dialog 'New Project'

® Choose the template for your PLC type with a left mouse click.

e Confirm the dialog.
The new project with the name 'Untitled’ is created.

Your project tree should look like the following figure now:

~I_1 Libraries

=[] Data Types
=3 Logical POUs
=-[0] UNTITLE"
~[i] UNTITLET

[z UNTITLEV*
“ozZ] UMTITLE®
EI% Phyzical Hardware
-8 C_IPC*

E--% R_IPC

4y Global Variables”

..... ﬁ I0_Canfiguration®

KA EEE G

Figure 29:  Project 'Untitled’ with program 'Untitle’
and its worksheets

The project 'Untitled' includes automatically one POU: the program 'Untitle'. The program
has 3 worksheets:
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® The description worksheet 'UntitleT' for the POU documentation (optional).

e The variables worksheet 'UntitleV' for the declaration of variables and function block
instances.

® The code body worksheet 'Untitle’ for the code body definition.
NOTE

Some properties of this program can be changed. The default language for the first autoin-
serted program is IL, thus the language cannot be changed. If a program in another language

is required, you have to insert a new POU.

4.2 Saving an existing project as a template

You can save an existing project as a template. After saving a project as template, the
new template is contained in the dialog 'New Project' and can be used to create a new
project.

Saving an existing project as a template

/B

® Choose the menu item 'Save As Template..." in the submenu 'File'.
The dialog 'Save As Template' appears.

Save Az Template

Template Hame:

1] I Cancel

Figure 30: Dialog 'Save As Template'

e Enter the desired name for the new template.

e Confirm the dialog.
The new template is automatically saved in the default template directory.

How to delete an existing template

Iﬁ | For detailed information about deleting templates please refer to the online help system.
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4.3 Changing the properties of existing POUs

Let us assume that you want to use the program 'Untitle’ just with a different name. In this
case you have to change the properties of this program.

NOTE

Everywhere in the program you can change the properties of existing objects choosing 'Ob-
ject Properties..." in the context menu of the object. In order to open the context menu of an
object, mark the object and click the right mouse button. The context menu appears. The
menu items always relate to the marked object.

Changing the properties of existing POUs with the mouse

/B

® Choose 'Properties..." in the context menu of the icon 'Program name'. ==-[11] JHp
The dialog 'Properties' appears. =[] UrtitledT
o Llinkitlechy'*

r T Unitled:

o Click with the right mouse button on the icon 'Program name' in the project
tree, to open its context menu.

e Select the menu item 'Properties...".
The dialog 'Properties' appears.

Changing the properties of existing POUs with the keyboard

e Press <{> or <T> to mark the icon 'Program name'. 121 [I] S

o Press <ALT> + <. >. L] Uniitied
The dialog 'Properties' appears. H”:!::“::"

..... Hlitls
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Properties Ed

M ame: | Ok I
|UNTITLE
Cancel |
—Type———————————— ~Language
* Program L Frint Options. .. |
" Function ; =i el |
. 5L Oclp
r =
Function Block, £ D
LD
= Action ~ M_SFI: [T Use Reserve
€ Trarstiar b
s
£ Step
£ ata Tupes
) nrhahest [ [N EsEEhET
[atatyme: ot returm walie:
PLC type: Froceszar type:
|<|ndependent> j |<|ndepenu:lent> j

Figure 31: Dialog 'Properties' for changing the properties of existing POUs

E Using the dialog 'Properties’ for changing the properties of existing POUs

e |[f desired, enter a new name for the POU.

o g(;e:j]uired, change the POU type. The preselected language cannot be changed for this

e Confirm the dialog.

NOTE

You can also edit the name of a particular worksheet in the dialog 'Properties'. To perform this,
mark the desired worksheet icon in the project tree, open its context menu using the right
mouse button and select the menu item 'Properties...". The dialog 'Properties' appears as

shown above. Enter the new name for the worksheet in the field 'Name' and confirm the dia-
log.
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NOTE

If you have changed the name of a program, you also have to change the name of the instan-
tiated program in the task. Otherwise an error occurs when compiling the project, because the
system is unable to find the renamed POU.

The steps to be performed for associating a program to a task are described in section 'Asso-
ciating programs to tasks' in the chapter 'Compiling, downloading and debugging'.

4.4 Inserting new POUs

The next steps you would certainly like to do is to insert new POUs in different program-
ming languages.

Inserting a POU with the mouse

/B

® To insert a new program click on the icon 'Add program'. The dialog 'In-
sert' appears.

e To insert a new function block click on the icon 'Add function block'. The
dialog 'Insert' appears.

® Toinsert a new function click on the icon 'Add function'. The dialog 'Insert’
appears.

5 B B

Inserting a POU with the keyboard

e Press <|> or <T>, to mark the icon 'Logical POU'". SESE [ ojical POLs
® Press <INS>.The dialog 'Insert' appears.
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Figure 32: Dialog 'Insert' for inserting a new POU

Using the dialog 'Insert’ while inserting a new POU

e Enter a name for your new POU.
Choose the POU type.
Choose the programming language. The default language for a new inserted POU is FBD.

Confirm the dialog.
The new POU with its worksheets is inserted in the project tree.

[1ya

NOTE

Some programming languages may be grayed according to the number of the available edi-
tors.

The new worksheets are marked with an asterisk in the project tree. These asterisks mean
that the worksheets have been inserted or changed but not yet compiled.
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NOTE

If a function block in a POU is not visible or not selectable, this can have the following reasons:
e The POU name is the same as the name of the function block which you want to insert.

Remedy: Change the POU name.

e The PLC type and the processor type of the library doesn’t agree with the POU.
Remedy: Link the right library for the target system or select the right template.

® The library is damaged (e.g. subdirectories on the hard disk are deleted).

Remedy: Install the original library from the CD.

4.5 Inserting worksheets

Itis also possible to insert new worksheets in POUs. This feature is necessary if you have
large code bodies and you want to split them into several parts for better orientation. If
you want to insert new worksheets in POUs the language of the new worksheet is deter-
mined by the POU language. This means all worksheets of a POU have the same lan-
guage e.g. FBD. The language of a new inserted worksheet is set automatically.

Inserting a code body worksheet in a POU with the mouse

e Click on the code body worksheet icon where the new worksheet has to =] Untitied-
be inserted in the project tree. H:t:t:zi
® Choose the menu item 'Insert' from the context menu. ERER [ I 1titl= o
Or:
Click on the icon 'Add Object'.
In both cases, the dialog 'Insert' appears. ﬁ
e Enter a name for the new worksheet in the field 'Name'.
e Determine, whether the new worksheet should be inserted after (‘Ap-
pend') or before ('Insert’) the marked worksheet.
e Confirm the dialog 'Insert'.
The new code body worksheet is inserted in the project tree.
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Inserting a variable worksheet in a POU with the mouse

/B

e Click on the variable worksheet icon where the new worksheet has to be =21 Untitied"

inserted in the project tree.
® Choose the menu item 'Insert' from the context menu. “[T] Untitled®

Or:

Click on the icon 'Add Object'.

In both cases, the dialog 'Insert' appears. ﬁ

e Click on the radio button 'VAR' in the 'Language' area of the dialog.

e Enter a name for the new worksheet in the field 'Name'.

e Determine, whether the new worksheet should be inserted after (‘Ap-
pend') or before ('Insert’) the marked worksheet.

e Confirm the dialog 'Insert'. The new variable worksheet is inserted in the
project tree.

The steps to insert a new description worksheet are similar to the steps described for
code body or variable worksheets. The only difference is, that you have to mark an exist-
ing description worksheet before calling the dialog 'Insert'.

The steps to be done for inserting new data type worksheets in the subtree 'Data Types'
are also similar to the steps described for inserting new code body worksheets.

E Inserting a data type worksheet with the mouse

e Click on the icon 'Data Types' in the project tree.
® Choose the menu item 'Insert’ from the context menu.
Or:
Click on the icon 'Add Object'. ﬁ
In both cases, the dialog 'Insert' appears. —
® Choose a name and confirm the dialog. The new data type worksheet is
inserted in the subtree 'Data Types'.

Inserting of worksheets (i. e. all types of worksheets) can also be done using the key-
board.

Inserting a worksheet with the keyboard

e Press <|> or <T> to mark the desired icon. Which icon you have to mark =3 JESESSoNA
depends on the worksheet type you want to insert (refer to the preceding
descriptions).

® Press <INS>. The dialog 'Insert’ appears.
e Fill in and confirm the dialog 'Insert'.

62 Manual PROPROG wt Il
of 234 Document No.: 5.99003.06 Baumiiller Nirnberg GmbH



Handling and editing projects

4.6 Announcing libraries

Having already finished one project, you can reuse these POUs and worksheets in a new
project. This feature makes it unnecessary to define code bodies which already exist.

User libraries

To reuse POUs and worksheets of an existing project you have to announce this project
as an user library. The file extension for user libraries is *.mwt.

NOTE

The worksheets of user libraries can be opened in view mode using the corresponding edi-
tor. View mode means, that the worksheet can be displayed but not edited.

Firmware libraries

It is also possible to use firmware functions and function blocks which are prepared by
your PLC manufacturer. Firmware functions and function blocks have to be announced
as firmware libraries. The file extension for firmware libraries is *.fwl.

NOTE

Worksheets of firmware libraries cannot be opened, neither in view mode nor in online mode.

In the following section it is described how to announce an user defined library. For an-
nouncing firmware libraries just choose the file extension ’.fwl’.

E Announcing a library with the mouse

e (Click on the icon 'Libraries' to mark it.

® Choose the menu item 'Insert' from the context menu.
Or:
Click on the icon 'Add Obiject'. ﬁ
In both cases, the dialog 'Include library' appears.

® Choose the project you want to announce as a library.
e Click on the button 'OK' to confirm the dialog.
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Announcing a library with the keyboard

Press <> or <T> to mark the icon 'Libraries'.

Press <INS>.
The dialog 'Include library' appears.

Choose the project you want to announce as a library.
® Press <.>to confirm the dialog.

Your project tree should look like the following figure now:

Ea Project
=43 Libraries

I:I Drata Types
#-1 Logical POUs
f-[E8 Physical Hardware

o AUHA

Figure 33:  Project with announced library 'Contain'

Opening an user library worksheet in view mode with the mouse

B

e Mark the library you want to view. If not already opened double click on Elﬁ Libraries
the 'Libraries' node icon. ) P

® Browse to the desired library and open the POU folder.

® Double click on the desired worksheet icon. The worksheet is opened in
the related editor. It cannot be edited.

NOTE

Since user library worksheets can be opened in view mode, it is also possible to switch them
into online mode, i. e. it is possible to debug them.

|..| The general procedure of switching library worksheets into online mode is equal to the
== handling of any other worksheet in your project. Please refer to the section Calling work-
sheets in online mode in the chapter Compiling, downloading and debugging.
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4.7 Deleting worksheets, POUs or libraries

It is possible to delete worksheets, whole POUs or libraries. In every case you first have
to mark the object, which has to be deleted.

For the following description let us assume, that you want to delete the POU 'Untitled'.

NOTE

When deleting a whole POU, keep in mind, that all worksheets contained in this POU are de-
leted too.

Deleting the POU 'Untitled’

e Click on the POU icon to be deleted. (] S
— Or: -0 UnitiedT
Press <{> or <7 to mark the POU to be deleted. Untitled
3] Untitlad®

® Press <DEL>.
A message box appears in which you can confirm or abort the deletion.

e Confirm the dialog.
The POU is deleted.

NOTE

Having confirmed the message box there is no way of restoring the data. Use this feature very
carefully!

4.8 Saving changes in worksheets while editing

While you are editing you should regularly save the changes you have done. In case of a
power failure or other events you risk loss of data if you do not save your work. You can
save the changes of the current worksheet at any time.

NOTE

The project tree is saved automatically.
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E Saving the changes in the current worksheet with the mouse
® Click on the icon 'Save' in the toolbar. E
The worksheet is saved. S

Saving the changes in the current worksheet with the keyboard
® Press <CTRL> + <S>.
The worksheet is saved.

NOTE

Autosave feature
The system provides an Autosave feature for unsaved worksheets. To enable this feature and

to set the time interval call the dialog 'Options' and open the page 'Backup'. In the related di-
alog area activate the radio button 'Every' and enter a value.

Automatic compilation when closing

When saving a worksheet, the system automatically compiles this worksheet, i.e. a syntax
checking is performed. Any detected errors are displayed in the error sheet of the message
window. Additionally the first variables worksheet within the same POU is compiled. Therefore
it is important, that the Input/Output parameters used are declared in the first variables work-
sheet of the POU.

Due to this automatic compilation each user defined function or function block is available in
the Edit Wizard immediately after closing the corresponding worksheet.

4.9 Saving the existing project under a new name

The program provides the possibility to save an existing project under a new file name.
This means that all files, belonging to the project (such as the project files, the POUs, etc.)
are copied to a new project folder. The origin project is not changed.

Calling the dialog 'Save/Zip project as' with the mouse

B

e Click on the submenu 'File'.

e Select the menu item 'Save Project As/Zip Project as...".
The dialog 'Save/Zip project as' appears.

Calling the dialog 'Save/Zip project as' with the keyboard

® Press <ALT> + <F>. The submenu 'File' is opened.
e Press <{> or <T> to mark the menu item 'Save Project As/Zip Project as...".-

® Press <.>.
The dialog 'Save/Zip project as' appears.
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Using the dialog 'Save/Zip project as’

® |n the dialog 'Save/Zip project as' make sure that the entry 'Project Files (*.mwt)' is selected
in the list box 'File type' .

e Enter the new project name in the field 'File name'. Use the extension 'mwt'. The entered
name is used for the new project folder as well as for the new project file.

® Choose a new path if you want.
e Confirm the dialog.

s

The entire project is now copied to a new project folder and the copied project file is re-
named. After saving the new project, the origin project is closed and the copied project
remains opened with an empty workspace.

4.10 Zipping the project files into an archive file

The system provides the possibility to zip a whole project into an archive file using the
dialog 'Save/Zip project as'. This zip archive contains then all files which belong to the
project, i. e. the project file 'projectname.mwt' itself, the code body files, variable declara-
tions and some internal files which are necessary to restore the project from the archive.
Therefore the zip functionality can be used to create project backups.

NOTE

It is recommended to zip your files regularly, e.g. once a day, and to save your archive on a
floppy disk to make sure that no loss of data occurs.
Additionally to the possibility of zipping a project manually into an archive file, the system pro-
vides an automatic backup functionality. Using this feature you can create project backups

automatically in certain time intervals or when closing a project. For details please refer to the
procedure at the end of this section.
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Zipping the project files with the mouse

/B

e Click on the submenu 'File'.

e Select the menu item 'Save Project As/Zip Project as...".
The dialog 'Save/Zip project as' appears.

® |n the list box 'File type' select the entry 'Zipped Project Files (*.zwt)'.
The checkboxes 'Zip user libraries', 'Zip frontend code' and 'Zip page layouts' are now avail-
able.

e Enter a name for the zip file in the field 'File name'. Use the extension 'zwt' (for example con-
tain.zwt).

e Activate the checkbox 'Zip user libraries' if you want to zip the library too.
e Activate the checkbox 'Zip frontend code' if you want to zip the compilation files too.
e Activate the checkbox 'Zip page layouts' if you want to zip page layouts and bitmaps too.

® Press 'Zip' to start the zipping process.
The progress of the zipping process is displayed in the status bar.

e Confirm the message box after zipping.

NOTE

Zipping projects and libraries

Via the checkboxes (see above) you can decide in detail what you want to zip in the .zwt file:
® Zip user libraries"
e Zip FW-Libraries*
e Zip frontend code" (should always be activated, if ,Zip user libraries has been selected)
® Zip page layouts"

All parts, inclusively of all used libraries and user-designed page layouts of the project are
zipped completely, if all checkboxes are activated.

The following procedure should be used with very large projects and daily backups: The
libraries, which are used in the project and the actual user code are to be governed sep-
erately.

Example: You want to administrate your project reasonably.
Procedure:

1. The user creates a new project (e.g. ,PrjBIB.mwt“) and inserts the same user libraries,
FW-libraries there as well as self-created page layouts as in the main project ,Prj.mwt®.
Then you save the library project as .zwt, whereas you have selected all checkboxes.

Very important: The checkboxes ,Zip user libraries" and ,Zip frontend code" must be se-
lected to zip the library code completely.
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2. For the daily backup it is adequate to zip the project ,Prj.mwt* without an activated
checkbox, so that the .zwt, which was generated can be minimized regarding its filesize.

Step 1 only must be carried out again, when new libraries are to be added or existing li-
braries are to be changed.

P.s.: Libraries delivered by Baumueller are dedicated via assigned names (e.g.
LUNIVERSAL_ 20bd00.mwt“) to a defined version (in the example ,20bd00“) and don’t
change. With the next update the version number will be incremented (e.g. ,20bd01"). At
delivery all Baumueller libraries are zipped with frontend code.

So it is ensured that there is only one library world-wide.

NOTE

Transfer of projects

If an user project is zipped without frontend code but with libraries, the libraries are zipped
without code even if ,Zip user libraries" is activated.

To compile the overall project successfully after unzipping on another computer or another
PROPROG wt software with different library indices, all there used libraries must saved with
frontend code before.

At saving of the project without frontend code, these libraries mustn’t be overwritten again.

If ,Zip user libraries" was selected, although ,Zip frontend code" should be activated by the
user.

% Detailed information about the dialog 'Save project as' can be found in the programming
| system help. The procedure how to unzip project files is also described in the help.

E Activating the automatic backup feature

The system provides an automatic backup feature. This means that you can define, whether
the system shall create a project backup each time you close the project or after an user de-
fined time interval has elapsed.

To define these settings,

e call the dialog 'Options' by selecting the menu item 'Options..." in the submenu 'Extras’.

® Open the dialog page 'Backup'.

® |n the dialog area 'Backup' select the desired option and confirm the 'Options' dialog.
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NOTE

Important:

If the automatic backup feature is activated, the system does not overwrite backups which
are created manually using the menu item 'Save project as/Zip project as...". The system rath-
er creates a backup file which is named project_name_back.zwt.

If you activate the checkbox ,Zip user libraries", you must although select ,Zip frontend code",
otherwise the libraries are not zipped completely and you get ,asterisks” during saving (library
not compiled).

4.11 Translating the project language

Assume that a project was developed in German, i.e. all comments and description work-
sheets are written in this language. Further assume that the maintenance staff has to ex-
pand or change this project but is not able to understand German.

Due to the system feature which allows you to translate project comments and descrip-
tions into any language, situations like the above described are no problem any more.
Basically the translation process is divided into four steps.

1 Exporting all translatable text strings into a project translation export file with the file
extension 'txt'. This file then contains all comments and the contents of the description
worksheets.

2 Translating the project translation file. The translation can be done manually or by the
help of a specific tool, such as a database supported translation tool.

3 Selecting the new project language and re-importing the translated txt-file into the pro-
gramming system.

4 Switching the project language in the project properties dialog.

4.11.1 Exporting a project translation file

NOTE

In order to translate a project into another language, you first have to export all translat-
able texts into a so called project translation file. Translatable texts are comments and the
contents of the description worksheets. Of course it is not possible to translate text ele-
ments which are programming language specific.

The translation file is a usual ASCII-file with the extension 'txt', i.e. it can be opened and
edited with any ASCII-editor. Therefore it is also possible to use customary translation
tools for translating the file into the target language.

Before exporting the file, the project default language has to be chosen from the 'Project Prop-

erties'

dialog. (For further information refer to the chapter "Switching the project language").
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E Exporting a project translation file
e Open the submenu 'File' and select the menu item 'Export...".

The dialog 'Import / Export' appears, showing all system add-ins which can be used for ex-
porting files from the project.

Import # Export

Crozs references

] I
Project tranzlation export

Cancel

Dresciplior.

Exparts a tranzlation file [tranzlateable texts] of the curent project

Figure 34: Dialog 'Import / Export' when selecting the menu item 'Export...'

® |n the dialog list box mark the entry 'Project translation export' (as shown in the figure) and
confirm the dialog.

The browse dialog 'Project translation export' appears.

Project translation export
Save in:] =3 MWT_PCOS - B & E=E
(@lipgela 3 Projects_customer
LIBHaHIES 3 templates
FPagelapout Editar [ wizard
PAGELAYOUTS C'wsTempl
Flc example_UK. &
Projects example_GEH. b

File narne: I Save I
File P | Trarslation File (bct) [~ Cancel |

Figure 35: Dialog 'Project translation export'
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® |n the dialog 'Project translation export' browse to the desired destination direc-
tory and enter the name of the export file into the dialog field 'File name'.

e Confirm the browse dialog.
The system exports all translatable texts from the project into the project trans-
lation export file.

The next step is to open the export file and translate it either manually or with the help of
a translation tool.

4.11.2 Importing a project translation file

When you have translated the project translation file, you first have to select the language
of the file to be imported and then import the file into the project, before you can switch
the project language.

Importing a project translation file

/B

® Open the submenu 'File' and select the menu item 'Import...".
The dialog 'Import / Export' appears, showing all system add-ins which can be used for im-
porting files into the project.

Import # Export

:Project ranzlation import
Cancel

ok, I
[

Drecnipilior,

Irparts a tranzlation file for the current project

Figure 36: Dialog 'Import / Export' when selecting the menu item 'Import...'

® |n the dialog list box mark the entry 'Project translation import' (as shown in the figure) and
confirm the dialog.
The browse dialog 'Project translation import' appears.
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Project tranzlation import |
Savein:| '3 MwT_PCDS - &8l s [EE
(@zlipgeds 3 Projects_customer
LIBRARIES [ templates
FPagelayout Editor [ wizard
PAGELAYOUTS C'wsTempl
Plz example_K. bt
Prujels ewarnple_GC M bt

Fio e | [ s |
File tupe: ITransIatiDn File (* ) j Cancel |
=l

Language: I Englzh |Uriked Kangdon)

Figure 37: Dialog 'Project translation import'

¢ |n the dialog 'Project translation import' select the language of the text file to be imported.
For that purpose open the list box 'Language' and choose the desired entry.

NOTE

The language selected here is then available in the properties dialog of the project, where you
can switch the language.

® Browse to the desired directory and select the desired import file.
e Confirm the dialog.
The project translation file is imported into the project.
The system displays a message after the successful import process.

The language is now available in the project, but it is not switched automatically. The next
step is to open the properties dialog and switch the project language.
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4.11.3 Switching the project language

When you have imported a project translation file, you can switch the project language.

Switching the project language

® In the project tree open the context menu of the folder icon 'Project’ by  =-{_3 {ylfsfiz
clicking with the right mouse button on it.

® |n the context menu select the menu item 'Properties...".
The dialog 'Project Properties' appears.

Project Properties E |

PLC type: | oK I
I <independent: j Cancel |
Froceszor type:

I <independent: j

Language:

Englizch [United Kingdom)

Figure 38: Dialog 'Project Properties'

® |n the dialog open the list box 'Language' and select the desired language.

NOTE

The list box only contains languages, which have been selected in the dialog 'Project transla-
tion import' before re-importing the translation file.

The project language is switched to the selected language.
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4.12 Source conversion for IL, FBD and LD

Additionally to the requirements given by IEC 61131-3, your programming system pro-
vides a powerful feature which is called 'Source conversion'. It can be used to cross com-
pile an existing POU which is written in one of the languages IL, FBD or LD into each of
the other two languages.

The following table shows the possible source conversions:

Source language possible target languages
IL FBD, LD

FBD IL, LD

LD IL, FBD

Prerequisite for each source conversion is that the project which contains the POU to be
converted was already compiled before (using one of the commands 'Make' or 'Rebuild
Project’ in the submenu 'Build'). This is necessary, because the system does not convert
the textual or graphical language elements which are visible in the corresponding work-
sheets, but the intermediate code, generated while compiling the project.

E Converting the source language of a POU

® Make sure, that the project was already compiled before. Example:

® |n the project tree open the subtree 'Logical POUs' and mark the folder i
icon of the POU to be converted. L"

e Click with the right mouse button on the icon to open its context menu.

® Select the menu item 'Source conversion'.
The dialog 'Source conversion' appears.

ILT

ILW
Lefze] Il

Source convyersion EH

Deztination POU
[ ‘Dvernwite source POLE

||L|:|:

Corvert to
{* FED

alt

Q[

Cancel |

Figure 39: Dialog 'Source conversion'
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® |n the dialog mark the checkbox 'Overwrite source POU' if desired. If this checkbox is mar-
ked, the source POU is going to be overwritten by the converted POU. Otherwise the
source POU is not changed and is available for future use.

e Determine the name of the target POU. After opening the dialog, the system automatically
proposes a hame. You can either leave this name unchanged or enter a new name.

e Mark the desired target language.

e Confirm the dialog.
According to your settings the source POU is converted and the new POU is inserted in the
project tree.

NOTE

The new POU is not yet compiled after the conversion.
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VARIABLES

5.1 Literals

Literals can be used to enter external representation of data. Literals are necessary for
the representation of numeric, character strings and time data. Every time you have to
enter values you have to use literals.

5.1.1 Numeric literals

The numeric literals which can be used are shown in the following table:

Type Examples

Integer literals -12 0 123 456 +986

Real literals -12.0 0.0 0.4560 3.14159 26
Real literals with exponents -1.34E-12 -1.34e-12 1.0E+6
Base 2 literals INT#2#1111_1111

Base 8 literals INT#H8#377

Base 16 literals INT#16#FF  SINT#16#ff

Boolean FALSE and TRUE FALSE TRUE

Boolean 0 and 1 0,1

Figure 40:  Numeric literals

NOTE

Literals which are used in variable worksheets, literals of data type INT or BOOL can be used
without keyword as it is shown in the following examples:
For INT#16#ff you can use 16#ff.
For BOOL#FALSE vyoucanuse FALSE.
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NOTE

m In variable declarations you can use
"var1 : DINT :=10"

but in the code body you have to use "LD DINT#10" .

5.1.2 Character string literals

A character string literal is a sequence of zero or more characters included in two single
quote characters.

The character string literals which can be used are shown in the following table:

Type Examples

Empty string "

String with a blank v

Not empty string 'this is a text'

Figure 41: Character string literals

5.1.3 Duration literals

Duration data can be represented in hours, minutes, seconds, milliseconds and in com-
bination.

The duration literals which can be used are shown in the following table:

Type Examples

Short prefix T#14ms t#14ms  t#12m18s3ms
T#25h_15m  t#25h_15m

Long prefix TIME#14ms  time#14ms
TIME#25h_15m  time#25h_15m

Figure 42: Duration literals

NOTE

Numbers after decimal point are ignored at duration data represented in milliseconds, i.e.
TIME#15.8ms is interpreted as TIME#15ms
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5.2 Introduction to the IEC data types
Data types define the bitsize, the value range and the initial value of a variable. Elemen-
tary and user defined data types can be used. Generic data types are basically used for
describing the available data types of inputs and outputs of functions.

5.2.1 Elementary data types

The value ranges and the bitsize of elementary data types are described in IEC 61131-3.

Elementary data types are shown in the following table:

Data type |Description Size Range Default
initial
value

BOOL Boolean 1 Oupto1 0

SINT Short integer 8 -128 up to 127 0

INT Integer 16 -32768 up to 32767 0

DINT Double Integer 32 -2.147.483.648 upto |0

+2147.483.647

USINT Unsigned short integer |8 0 up to 255 0

UINT Unsigned integer 16 0 up to 65535 0

UDINT Unsigned double Inte- |32 O up t0 4.294.967.295 |0

ger
REAL Real numbers 32 1.18 x 1038 up to 0.0
3.40 x 10%8

TIME Duration 32 about 24 days t#0s

BYTE Bit string of length 8 8 16#00 up to 16#FF 0

WORD Bit string of length 16 16 16#0000 up to 0

16#FFFF

DWORD |Bit string of length 32 32 16#00000000 up to 0

16#FFFFFFFF

Figure 43: Elementary data types

NOTE

The use of data types also depends on your hardware. Please refer to your hardware docu-
mentation for information about the supported data types.

Q
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NOTE

The data type STRING is also an elementary data type but does not belong to the above men-
tioned group. Its format in the memory depends on your PLC type.

The data type STRING has the following structure:

Byte 0-1 offset to maximum length (0 corresponds to 80)
Byte 2-3 current length

Byte 4-83 characters

Byte 84 zero terminator

5.2.2 Generic data types

Generic data types are data types which include hierarchical groups of elementary data
types. ANY_INT includes the elementary data types DINT, INT, SINT, UDINT, UINT and
USINT. If a function can be connected with ANY_INT it means that variables of the data
types DINT, INT, SINT, UDINT, UINT and USINT can be handled.

Generic data types are shown in the following table:

ANY
ANY NUM
ANY REAL
REAL
ANY INT
DINT, INT, SINT
UDINT, UINT, USINT
ANY BIT
DWORD, WORD, BYTE, BOOL
STRING
TIME

Figure 44: Generic data types

NOTE

The use of data types also depends on your hardware. Please refer to your hardware docu-
mentation for restrictions concerning data types.
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5.2.3 User defined data types

User defined data types can be declared to create new data types in addition to the ele-
mentary data types defined in IEC 61131-3. This is useful because new data types with
different properties can be created for an easier and quicker programming. User defined
data types are also called derived data types.

Three types of user defined data types can be declared:

* Array data types

* Structured data types

* String data types

|..| Please refer to your PLC documentation for information about available user defined data
== types and restrictions. It is possible that the PLC does not support all described possibili-
ties of using user defined data types!

5.3 Array data types

5.3.1 Declaring arrays

Array data types include several elements of the same data type. The particular elements
within one array are identified and accessed using an array index. An array can be used
to declare several elements of the same type with only one line in the type declaration.

TYPE
graph : ARRAY[1..23] OF INT;

END TYPE

Figure 45: Type declaration of an array data type

In the example the array 'graph’ contains 23 elements of the data type 'INT'. All elements
of an array are stored continuously one after another in the PLC memory.

NOTE

In order to declare an array, you first have to declare the array in the type declaration of the
data type worksheet. Subsequently you can declare a variable in the variable worksheet of

the POU (refer to the following programming example).
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5.3.2 Programming example

An array should be typically used for data describing the same subject. Let us imagine
that a process changes an input value every 3 seconds. It is necessary to store each of
these input values to compare them with set points. All input values are of the same data
type. In this case it is useful to declare an array because in the code body declaration the
two values can be easily compared using an iteration statement (e.g. a FOR loop). The
single components of the array can be accessed using the array index.

Type declaration:

Variable declaration:

Code body declaration in ST:
timer (pt:=t#3s;in:=run);

TYPE
graph ARRAY[1..23]
set point ARRAY[1..23]
END TYPE

graph; (* incoming values of the
(* values to compare

(* variable for array

VAR

input

values set point;

i : INT :=1;

run : BOOL :=TRUE;

ERROR BOOL;

timer FB TIMER;
END VAR

IF timer.Q THEN (* provide input values to array
'graph' *)
input[i] := %IWO0; (* assign input value to array ¥*)
run := 0; (* edge detection to start timer
again *)
i = i+1; (* higher array index ¥*)
ELSE
run :=1; (* count up *)
END IF;
IF i = 23
FOR i:=1 TO 23 BY 1 DO
IF input[i] <> wvalues[i] THEN (* compa-
ring 'graph' to 'set point' ¥*)
ERROR := TRUE;
END IF;
END FOR;
i::=1;
END IF;

OF INT;
OF INT;

machine *)
with *)

index *)

declare FB instance *)

Figure 46: Programming example of an array data type
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5.3.3 Multi-dimensional arrays

If multi-dimensional arrays are needed, arrays of arrays can be used. An example for an
array of an array is shown in the following figure:

TYPE
graph : ARRAY [1..10] OF INT;
my array : ARRAY [1..3] OF graph;
END TYPE

Figure 47: Type declaration of an array of array

In an array of an array a single element is accessed using two indexes as shown in the
following figure:

Variablen declaration:

VAR
varl : my array;
varz : INT;

END VAR

Code body declaration in ST:

var2 := varl[1][3];

Figure 48: Accessing elements of an array of array
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5.3.4 Initializing arrays

Arrays can be initialized, i. e. to each element contained in the array, a value can be as-
signed. As already mentioned above, each single element is accessed using its index.
The initialization of an array can be done while editing the code body declaration.

Variable declaration:
VAR

graph : ARRAY [1..10] OF INT;
END VAR

Code body declaration in ST:

graph[l]:=7;
graph[2]:=1092;

graph[10]:=13;

Figure 49: Initializing elements of an array

It is not necessary to initialize all elements of an array. If no initial value is used, the array
element is initialized with the default initial value when starting the program execution.

5.4 Structured data types

5.4.1 Declaring structures

Structured data types include several elements of the same or of different data types.

TYPE
machine:
STRUCT
X pos REAL;
Yy _pos : REAL;
depth : INT;
rpm : INT;
END_ STRUCT;
END TYPE

Figure 50: Declaration of a structured data type
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In the example the structure 'machine’ consists of 4 components. All components de-
scribe the characteristics of the machine.

5.4.2 Programming example

Structures should be used if data describing the same objects have to be declared. For
example a drilling machine drills several holes in one work piece. All holes have a position
in x and y position on the work piece, a drilling depth and different revolutions per minutes
to drill with. The concrete values for the holes are different but the variables which are
needed are always the same. In this case it is useful to declare a structure consisting of
three components for the position, drilling depth and revolutions per minute. For each
hole different values can be assigned to the components. The function block for the drill-
ing process is just working on the same variable being a structure.

5.4.3 Arrays of structures

It is possible to use a structure within arrays as it is shown in the following example:

TYPE
machine:
STRUCT
X pos REAL;
Yy pos : REAL;
depth : INT;
rpm : INT;
END_STRUCT;
my_ array : ARRAY[1..10] OF machine;
END TYPE

Figure 51:  Declaration of an array of structure

An application example for arrays of structures could be a transfer line with several drilling
machines. Via the array index the concrete drilling machine can be accessed and via the
structure components the different values for drilling can be assigned.
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5.4.4 Structures with arrays

It is possible to use arrays in structures as it is shown in the following example:

TYPE
graph : ARRAY[1..10] of INT;
antrieb:
STRUCT
rpm : INT;
inputs : IN BOOL;
performance : graph;
END STRUCT;
END TYPE

Figure 52: Declaration of a structure of array

5.4.5 Initializing structures

Structures can be initialized by assigning the values to the components while editing the
code body declaration. An example is shown in the following figure:

Variable declaration:

VAR
varl : maschine;
first : BOOL :=TRUE;
END_ VAR

Code body declaration in ST:

IF first THEN
varl.x pos := REAL#1.3E+2;
varl.rpm 3000;

first := FALSE;
END IF;

Figure 53:  Assigning values to components of a structure
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5.5 String data types

5.5.1 Declaring strings

User defined string data types are strings with a variable number of characters. Declaring
a user defined string the length is set in parentheses behind the data type.

5.5.2 Programming example

In the following example the string length is 10 characters:

TYPE
STRING1O : STRING (10) ;
END TYPE

Figure 54: Declaration of a string data type

5.6 Calling the text editor with the data type worksheet

The first step before editing user defined data types is to call the text editor with the data
type worksheet. This step is done using the project tree. Let us assume for the following
description that you want to edit the data type worksheet 'Type'. Therefore you have to
insert first the data type worksheet 'Type' in the project tree as it is described in the chap-
ter 'Handling and editing projects'.

Calling the data type editor with the mouse

/B

® Double click on the icon 'Data type worksheet'.
The text editor with the data type worksheet appears.

Calling the data type editor with the keyboard

e Press <|> or <T> to mark the icon 'Data type worksheet'.

® Press <.>.
The text editor with the data type worksheet appears.
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5.7 Editing type declarations using the Edit Wizard

Type declaration of arrays and structures can be done using the Edit Wizard.

After calling the Edit Wizard in a data type worksheet, by

pressing <SHIFT> + <F2>, the Edit Wizard is opened. The

list box 'Group' contains only one entry: The group 'Data E dit /izard
types'. Group:
The selection area contains two keywords: ARRAY, STRING |Data types [
and STRUCT. o ARRAY
You can insert these keywords into your data type worksheet. om STRING
o STRUCT

The Edit Wizard inserts pre-edited constructions, where you
just have to replace the green displayed comments by your

actual values and variables.

Figure 55:  Edit Wizard in a data type
worksheet

The following figure shows both, an array and a structure, each inserted using the Edit
Wizard. For each keyword, a new declaration block is inserted.

Green dizplayed comments, servng as
placeholders. They have to be replaced
bythe adual values and names.

{*DATATYPE®] ;
(*DATATVEE®)
{*DATATYPE*) ;
*1
*l
{*DATATYPE®) ;

1 TY¥FE

2 [*Typenamne®)  ARRAY[ (*From. . Ta*) JOF [(*DATATYPE®) ;
3 ENL TYFE

4

5 TYFE

&3 [ *Typenane*) : /
7 STRUCT

o [*Element 1 Name¥®) :
= [*Element 2 Name¥®)

10 [*Element 3 Name®)

11 * :

12 * :

13 [(*Elenent n Name*)

14 END_3TRUCT

15 END_T¥FPE

16

AERN

| Type TYE
S

Figure 56: Data type worksheet 'Type' with pre-edited keywords, inserted using the Edit Wizard
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NOTE
General information about the Edit Wizard can be found in the chapter 'Getting started'.

E Inserting a structure using the Edit Wizard with the mouse

Locate the position, where the new structure is to be inserted in the data type worksheet.
Keep in mind, that every 'Wizard inserted' array or structure is included in an own declaration
block.

Click the left mouse button to position the text cursor.

Press <> to insert a new line.

In the list of available keywords in the Edit Wizard double click on the keyword 'STRUCT". It
is automatically inserted at the text cursor position. The actual variables and values are re-
placed by comments (green text, enclosed by parentheses and asterisks) as shown in
>Figure 56:< on page 88.

Replace the comments by the actual names and values used in your project.

Inserting a structure using the Edit Wizard with the keyboard

Press <J> or <T> to move the text cursor to the position, where the new structure is to be
inserted in the data type worksheet. Keep in mind, that every 'Wizard inserted' array or struc-
ture is included in an own declaration block.

Press <> to insert a new line.
Press <ALT> + <3> to set your cursor into the Edit Wizard selection area.
Press <{> or <T> to mark the keyword 'STRUCT".

Press <> to insert the structure. It is automatically inserted at the text cursor position. The
actual variables and values are replaced by comments (green text, enclosed by parenthe-
ses and asterisks) as shown in >Figure 56:< on page 88.

Replace the comments by the actual names and values used in your project.

5.8 Symbolic, located variables and directly represented variables

According to IEC 61131-3 variables are used for programming instead of direct address-
ing inputs, outputs or flags. Symbolic, located or directly represented variables can be de-

clared.

A declaration of a symbolic variable consists of a variable name and a data type. A dec-
laration of a located variable consists of a variable name, the variable location and a data
type. A declaration of a directly represented variable consists of the variable location and

a data type.
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NOTE

Directly represented variables can only be declared in the declaration of global variables or in
programs.

In the following figure an example for each variable type is given:

VAR

name : data type;

name AT $location : data type;
AT $location : data type;

END_ VAR

Figure 57: Declaration of a symbolic, a located variable and a directly represented variable

The location of the variable consists of a location prefix and a size prefix. Location prefix-
es are | for inputs, Q for outputs and M for internal memory. Size prefixes are X for single
bits, B for byte, W for word and D for double word.

NOTE

Located and directly represented variables are stored at the declared logical address and it
is up to the application programmer to check that no memory address is used twice.

5.9 Global and local variables

The scope of each variable which is determined by the use of the variable keyword is lim-
ited either to a POU or to the whole project. Therefore two types can be distinguished:

* |Local variables
* Global variables

If a variable can be used only within a POU it is called local variable. In those cases the
variable keywords VAR, VAR_INPUT and VAR_OUTPUT must be used.

If a variable can be used within the whole project it is called global variable. It has to be
declared as VAR_GLOBAL in the global declaration and as VAR_EXTERNAL in each
POU where it is used.
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NOTE

It might be useful to declare all I/Os as global variables. In the global variable declaration they
should be declared as located variables and in the VAR _EXTERNAL declaration of the POU
they should be declared as symbolic variables. The typing effort in case of address changes
is minimized doing it this way.

5.10 Retentive variables

Retentive variables are variables whose values are stored even if the power is switched
off. In case of a warm start the last value of the variable is going to be used.

Retentive variables are declared using the keyword RETAIN as it is shown in the following
example:

VAR RETAIN
varl : BOOL := TRUE;
END VAR

Figure 58: Example for the declaration of a retentive variable

In this example the variable has got the initial value "TRUE' which is the initial value for a
cold start. In case of a warm start the current value of the variable is used.

The keyword RETAIN can be used in combination with the keywords VAR,
VAR_OUTPUT and VAR_GLOBAL. It is not possible to declare retentive variables with
the keywords VAR _INPUT and VAR_EXTERNAL.

5.11 Initializing variables

According to IEC 61131-3 initial values can be assigned to variables. Initial values can be
given to all kind of variables exceptin VAR_EXTERNAL declarations. If the PLC is started
the variable is processed using the initial value.

Initial values have to be inserted at the end of the declaration line of the variable using ":='
as it is shown in the following figure:

Manual PROPROG wt Il 91
BAUMULLER Document No.: 5.99003.06 of 234



Initializing variables

VAR

name : data type = initial value;

name AT $location : data type = initial value;
AT $location : data type = initial value;

END VAR

Figure 59: Declaration and initialization of a symbolic, a located variable and a directly represented variable

The initial value has to fit to the data type. It is not possible to use e.g. the data type BOOL
and an initial value '5'. In this case the system displays an error message.

The initial value is optional. If no initial value is used, the variable is initialized with the de-
fault initial value of the data type or with the retained value in case of retentive variables.
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5.12 Variable declaration keywords

According to IEC 61131-3 different types of variable declarations exist. For each type a
different keyword is used as you can see in the following table:

Keyword Variable type / Explanation
VAR for internal variables which can be used only within a POU
for declaring the instances of function blocks
can be used for the declaration of directly represented and
located variables in programs
can be used for the declaration of symbolic variables
can be used with the keyword 'RETAIN' for declaring reten-
tive variables
VAR_INPUT for variables which are inputs to functions, function blocks
and programs
to give a value to the POU coming e.g. from another POU
its value is only read within the POU
can be used only for the declaration of symbolic variables
VAR_OUTPUT for variables which are outputs to function blocks and pro-
grams
supplies an output value for e.g. other POUs
its value is written within the POU
it is also allowed to read the value
can be used only for the declaration of symbolic variables
can be used with the keyword 'RETAIN' for declaring reten-
tive variables
VAR _IN_OUT address of the variable is passed by reference

the variable can be read or written

typically used for complex data types such as strings, arrays
and structures.

VAR_EXTERNAL

for global variables in the POU

its value is supplied by the declaration of VAR_GLOBAL
cannot be initialized

its value can be modified within the POU

can be used only for the declaration of symbolic variables

VAR_EXTERNAL_PG

for global variables in the program

its value is supplied by the declaration of
VAR_GLOBAL_PG

cannot be initialized
its value can be modified within the program

can be used only for the declaration of symbolic variables

Q
BAUMULLER

Manual PROPROG wt I

93

Document No.: 5.99003.06 of 234



Variable declaration keywords

Keyword Variable type / Explanation
VAR_EXTERNAL_FB |for global variables in the function block

its value is supplied by the declaration of
VAR_GLOBAL _FB

cannot be initialized

its value can be modified within the function block

can be used only for the declaration of symbolic variables

VAR_GLOBAL for global variables which can be used in all programs and
function blocks of the project

can be used for the declaration of directly represented, lo-
cated and symbolic variables

can be used with the keyword 'RETAIN' for declaring reten-
tive variables

VAR_GLOBAL_PG for global variables which can be used in all programs of
the project

can be used for the declaration of directly represented, lo-
cated and symbolic variables

can be used with the keyword 'RETAIN' for declaring reten-
tive variables

VAR_GLOBAL_FB for global variables which can be used in all function blocks
of the project

can be used for the declaration of directly represented, lo-
cated and symbolic variables

can be used with the keyword 'RETAIN' for declaring reten-
tive variables

END_VAR to finish a variable declaration block

Figure 60: Table of keywords for variable declaration blocks

NOTE

m Global variables have to be declared as VAR_GLOBAL in the global variable declaration of
the resource and as VAR_EXTERNAL in the variable declaration of the POU.

NOTE

The keywords VAR_GLOBAL_PG, VAR_GLOBAL_FB, VAR_EXTERNAL_PG and
VAR_EXTERNAL_FB are IEC extensions.
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5.13 Declaring variables

You have two possibilities to declare variables:
* Declaring a variable while editing a code body
* Declaring variables in a variable worksheet using the text editor

The first method means inserting a variable in a code body worksheet which has not been
declared before. In this case the dialog 'Variable' with its subdialog 'Automatic Variable
Declaration' appears for the automatic declaration of the variable. Confirming this dialog
the variable declaration is autoinserted in the variable worksheet and the new variable is
inserted in the code body worksheet. This method is described in the corresponding
chapters for the programming languages and SFC.

NOTE

If the corresponding variable worksheet is opened (i. e. the worksheet to which the new vari-
able declaration has to be autoinserted), it is closed automatically when the dialog 'Variable'
appears.

The second method means declaring variables just typing the declarations in the variable
worksheet. To perform this the Edit Wizard can be used to insert the variable declaration
keywords (VAR, VAR_INPUT, etc.).

After calling the Edit Wizard in a variable worksheet, by pres-
sing <SHIFT> + <F2>, the Edit Wizard is opened. The list box

'Group' contains only one entry: The group 'Variable declara- Edit Wizard <]
tion'". Giroup:
The selection area contains the available variable declaration [variable declaration <]
keywords. o AR
You can insert these keywords into your variable worksheet. The o VaR_EXTERNAL
Edit Wizard inserts pre-edited constructions, where you just o sR_GLOBAL
have to replace the green displayed comments by your actual o WAR_IN_OUT
variable declarations. e YAR_INFUT

o AR _OUTPUT

Figure 61: Edit Wizard in a vari-
able worksheet

The following figure shows a VAR declaration inserted using the Edit Wizard. Note, that
for each keyword a new declaration block is inserted.
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1 VAR ([ *EETAIN®)

= (*lucal Wariablle®) @ (*"Dalalype™);

3 [*local Variahle®) @ [(*Datatype®) 1=(*initial walue®);:
bt END_ViE.

5 \ Green displaved commernts, serdng a2

placehdders. They hawve to he replaced
by the actud ded arations.

Tl
P

Figure 62: Variable worksheet with pre-edited keyword 'VAR', inserted using the Edit Wizard

NOTE

General information about the Edit Wizard can be found in chapter 'Getting started'.

Inserting a VAR declaration using the Edit Wizard with the mouse

B

® | ocate the position, where the VAR declaration is to be inserted in the variable worksheet.
This position must not be within another declaration block.
Click the left mouse button to position the text cursor.

® Press <.>to insert a new line.

® |n the list of available keywords in the Edit Wizard double click on the keyword 'VAR'. It is
automatically inserted at the text cursor position. The actual variable declarations are re-
placed by comments (green text, enclosed by parentheses and asterisks) as shown in
>Figure 62:< on page 96.

® Replace the comments by the actual declarations.

Inserting a VAR declaration using the Edit Wizard with the keyboard

e Press <!> or <T> to move the text cursor to the position, where the VAR declaration is to
be inserted in the variable worksheet. This position must not be within another declaration
block.

® Press <.>to insert a new line.

® Press <ALT> + <3> to set your cursor into the Edit Wizard selection area.

e Press <{> or <T> to mark the keyword 'VAR'.
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® Press <.>to insert the keyword. It is inserted automatically at the text cursor position. The
actual variable declarations are replaced by comments (green text, enclosed by parenthe-
ses and asterisks) as shown in >Figure 62:< on page 96.

® Replace the comments by the actual declarations.

5.14 Instantiation

IEC 61131-3 provides the possibility of instantiation. Instantiation means that a function
block is defined once and can be used several times. As function blocks always have an
internal memory it is necessary to store their values for each time the function block is
used to a different memory region. This is done using instance names. The instance
name is declared in the variable declaration of the POU where the function block is going
to be used. In the following figure an example of a variable declaration for the function
block 'FB_exam' with two instances is shown:

VAR
drivel : FB_ exam;
drive2 : FB exam;
END VAR

Figure 63: Instantiation of a function block

The function block 'FB_exam', whose code body has been defined somewhere in the
project, has got two instances. The instance name of the first instance is 'drive1’, of the
second 'drive2'. In the corresponding code body worksheet you can use the function block
'FB_exam' twice, entering in both cases the correct instance name.

NOTE

Instance names are created automatically whenever a function block is inserted using the Edit
Wizard.

Function blocks can be instantiated within programs or other function blocks. Functions
can be called without instantiation because they do not have an internal memory.
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The instance tree shows all instances used in your project as it is shown in the following
example:

A IPCRESOURCE =
oWy PLC_speaific_glabal_var:
Ly Global_variables:

-] FUNCTIONS: FUNCTIONS

BOOT_PLL:
' FLC_RUM:
-G8 T_100ms: Task T_100ms
- =A] PRG_FED:FED ~ |
WARIABLES_OF_CONTAINER ™ Program instance of program
@ SIMULATION_OF_CONTAINER FED

@ COMTAINER_IS_CONTROLLED
@ USER_D&TA_OF_COMTAIMER
El" LEVEL_SIM:TLC
TLCW
@ TLC

Instance of function block TLC,
narmed LEVEL Sk

_ Tab'Instances'activated

Figure 64: Example of an instance tree

In this example one program instance of the program 'FBD' is used in the task 'T_100ms'.
The function block 'TLC' has been instantiated in the program 'FBD'.

The instance tree is made visible by clicking with the left mouse button on the tab 'Instanc-
es' at the bottom of the project tree (refer to >Figure 64:< on page 98).

NOTE

Program instances are created just associating a program to a task and entering an instance
name in the corresponding dialog.

|..| Associating programs to tasks is described in the chapter 'Compiling, down-
= loading and debugging' of this manual.
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6.1 Calling the text editor with a ST worksheet

Before editing a ST code body worksheet you have to call the text editor with the ST work-
sheet, using the project tree.

A general description of handling the project tree and browsing through POUs
I_._!l and worksheets is contained in the chapters 'Getting started' and 'Handling and
editing projects' in this manual.

As an example, let us assume that you want to edit the ST worksheet of a function block
which is called ST_FB. For that purpose, you first have to insert a function block with this
name as it is described in the chapter 'Handling and editing projects'. Keep in mind that
the language of the worksheet is determined by the POU language. It is set by inserting
the POU respectively the worksheet.

Calling the text editor for the ST code body worksheet with the mouse

/B

e |fthe desired worksheet icon is not visible in the project tree, open the cor- &E
responding subtree, containing the POU worksheets. For this purpose P
double click on the POU name (e.g. 'ST_FB").

® Double click on the icon 'Worksheet in ST' of the function block 'ST_FB'.
The text editor with the ST worksheet appears.
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Calling the text editor for the ST code body worksheet with the key-

board
=@ 5T FEe
e [f the desired worksheet icon is not visible in the project tree, open the ST_FET
'ST_FB' subtree, containing the POU worksheets as follows: Press <{> i ielzg ST_FRW
or <T> to highlight the function block 'ST_FB'. Press <—> to open the =

function block subtree.

e Press <!> or <T> to mark the desired icon 'Worksheet in ST' of the func-

tion block 'ST_FB'.

® Press <.>.
® The text editor with the ST worksheet appears.

6.2 Introduction to ST

AN

A code body which is programmed in the textual language ST consists of statements and
expressions.

Different types of statements can be used while editing.

An expression which is part of a statement returns one value for the execution of the
statement. Expressions consist of operators and operands. The operators have to be ap-
plied to the operands in the way that the operator with the highest precedence is followed
by the operators with the next lower precedence.

Statements and expressions can be entered by just typing them or using the Edit Wizard.
The Edit Wizard simplifies editing in the text editors. In ST it contains a lot of standard
keywords, functions and function blocks which can be inserted. When entering the state-
ments by typing, it is recommended for a better orientation to start each statement in a
new line and to use indents for statements and loops. Each statement has to end with a
semicolon. When using the Edit Wizard this is done automatically. Comments can be in-
serted using asterisks and parentheses. Each line starts with the line number. The syntax
highlighting represents the different elements by colors: keywords are blue; variables and
instance names are black; comments are green.

The usage of the Edit Wizard is described in the section 'Editing statements using the Edit
Wizard' in this chapter.
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6.3 Inserting and editing assignment statements

An assignment statement is a specific type of statement. It copies the value of the expres-
sion on the right to the variable on the left as it is shown in the following figure:

variable name

expression;

Figure 65:

Structure of an assignment statement in ST

Assignment statements are inserted using the Edit Wizard or by typing them.

For assignment statements it is important that the variable on the left and the value of the
expression on the right are of the same data type. If not, a type conversion must be used.

The expression on the right is composed of operands and operators. Operands can be
literals, variables, function calls or other expressions. IEC 61131-3 provides a list of pos-
sible operators which can be used to connect the operands. These operators have a cer-
tain priority. The operator with the highest priority is evaluated first. The list of possible
operators is shown in the following table. The operator with the highest priority is ex-
plained in the first line, the operator with the lowest in the last.

Operator Example Value of example Meaning
() (2+3) * (4+5) 45 Parenthesization
> 3**4 81 Exponentiation
- -10 -10 Negation
NOT NOT TRUE FALSE Complement
* 10*3 30 Multiplication
/ 6/2 3 Division
MOD 17 MOD 10 7 Modulo
+ 2+3 5 Addition
- 4-2 2 Subtraction
<, >, <=, >= 4>12 FALSE Comparison
= T#26h = T#1d2h TRUE Equality
<> 8 <>16 TRUE Inequality
&, AND TRUE & FALSE FALSE Boolean AND
XOR TRUE XOR FALSE TRUE Boolean exclusive OR
OR TRUE OR FALSE TRUE Boolean OR
Figure 66: Table of operators in ST
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6.4 Inserting and editing further statements

While editing in ST more statements can be used in addition to the assignment state-
ments (such as selection statements, iteration statements or return statements). The key-
words of the statements, examples for using the statements and their meanings are
shown in the following table.

NOTE

You can use the Edit Wizard for entering statements in ST. In this case their structure is pre-
edited.

For entering a statement using the Edit Wizard, perform the steps described in the following
section 'Inserting statements using the Edit Wizard'.

Keyword Example Meaning
IF IF a <b THEN c:=1; selection statement: A group of statements is exe-
ELSIF a=b THEN cuted only, if the associated expression 'a<b' is
c:=2; TRUE. If the condition is FALSE, either no statement
ELSE c:=3; is executed or the group of statements following
END_IF; ELSE is executed.
CASE CASE f OF selection statement: A group of statements is exe-
1. a:=3; cuted according to the value of the expression follo-
2.5; a:=4; wing the keyword CASE. The variable or expression
6: a:=2; 'f must be of the data type INT.
b:=1;
ELSE a:=0;
END_CASE;
FOR FOR a:=1 TO 10 BY 3 DO | iteration statement: A group of statements is exe-
fla] :=b; cuted repeatedly increasing the variable 'a' by '3/,
END_FOR; beginning at '1' and finishing at '10'. The starting
point is indicated by the assigned value of the control
variable 'a'. The final value is indicated following 'TO'
and the increments are indicated following 'BY". All
values must be of the data type ANY_INT.
Note: If 'BY' is not indicated, the default value '1' is
used. In this case, all values must be of the data type
INT.
WHILE WHILE b > 1 DO iteration statement: A group of statements is exe-
b:=b/2 cuted repeatedly, until the associated expression
END_WHILE; 'v>1"is FALSE. The condition of the statement is
executed at the beginning of the loop. If the condition
is FALSE, the loop is not executed.
REPEAT REPEAT iteration statement: A group of statements is exe-
a:=a'b; cuted repeatedly until the associated expression is
UNTIL a < 10000 TRUE. The condition of the statement is executed at
END_REPEAT; the end of the loop. If the condition is FALSE, the
loop is executed at least once.
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Keyword Example Meaning

RETURN RETURN; return statement: The return statement exits the
called function, function block or program and returns
to the calling POU.

EXIT FOR a:=1 TO 2 DO exit statement: The exit statement can be used to
IF flag THEN EXIT; abort the execution of an iteration statement.
END_IF;
SUM = SUM + g;
END_FOR

Figure 67: Table of statements in ST

6.5 Inserting statements using the Edit Wizard

As already mentioned above, the most comfortable and fault preventing method to edit
the code body (i. e. to insert statements) is to use the Edit Wizard.

NOTE

A general description of the Edit Wizard can be found in the section 'The Edit Wizard' in chap-
ter 'Getting started' in this manual.

In ST worksheets the Edit Wizard contains keywords, functions and function blocks,
which can be easily inserted into the code body. Using the Edit Wizard provides the fol-
lowing advantages:

* |t prevents from entering syntactical faults, such as missing semicolons, selection or
iteration statements without END keywords, etc. This is done by inserting pre-edited
statements, functions or function blocks, i. e. the statement structure is already com-
pleted by place holders. The specific variables and values are inserted as comments,
which the user may simply overwrite.

* |t is not necessary, that the user knows the syntax of all different statements, such as
functions or function blocks.

If the Edit Wizard is not visible in the workspace, perform the following steps:

Calling the Edit Wizard with the mouse

B

e Click on the icon 'Edit Wizard' in the toolbar. e,
The Edit Wizard window appears. Y
Calling the Edit Wizard with the keyboard
® Press <SHIFT> + <F2>.
The Edit Wizard window appears.
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The following procedure describes the steps how to insert a CASE statement into the
code body using the Edit Wizard with the mouse. It is assumed, that the Edit Wizard is
visible. Otherwise, call the Edit Wizard as described above.

Inserting a CASE statement using the Edit Wizard with the mouse

® | ocate the code body position, where the new statement is to be inserted. Click the left
mouse button to position the text cursor.

® Press <.>to insert a new line.

e Open the Edit Wizard list box 'Group' and select the group 'Keywords'. The available key-
words are displayed in the selection area of the Wizard.

® | ocate the keyword 'CASE'.

® Double click on the CASE statement. It is inserted automatically at the text cursor position
as shown below. The actual variables and values are replaced by comments (green text,
enclosed by parentheses and asterisks).

_[Femear]

EASE (*EXPRESSION (musT return an INT walue+) OF

[® VALUE a¥%): [*3TATEMENTS®) ; [* WVALUE can be a single walue¥)
{* VLLUES b*j: (*STATEMENTS*) ; {(* or a Zet of VALUES )
[ . : . ] (* for Exanple: ]
i* . : . ) [+ S
{* WALUE w*):  (*STATEMENTS®): i+ 2.4 ... T
EL3SE (*STATEMENTS®) :
END C43E; \

Comments, used as place

holders. They have to be Comments, used for code body

owernritten by the user. documentation.

Figure 68: Pre-edited CASE statement, inserted using the Edit Wizard

The next step is to overwrite the comments, which serve as place holders with the nec-
essary variables and values.

Editing the new inserted statement

e Mark the green colored place holders and replace them by statements and ex-
pressions (variables and values).

/B
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6.6 Inserti

ng variables

While editing in ST there are three possibilities for using variables:

* |nserting variables, which have already been declared in the variable worksheet of the
POU.

* |nserting variables, which have not been declared before, and declaring them after-
wards in the variable worksheet of the POU.

* Inserting a variable and declaring it while editing.

In the first two cases, the variable is inserted in the code body worksheet by just typing
the variable name.

In the following section, the last case is described. Let us assume that you want to insert
the variable 'T_value' in your code body worksheet.

Inserting a variable with the mouse

Type the variable at the desired code body position. Tvaius T tho:

Mark it with a left mouse double click on the variable name.

= 100;
Click on the icon 'Variable' in the toolbar.
The dialog 'Variable' appears. The variable name is displayed in
the field 'Variable list of POU POUname'. F—
Inserting a variable with the keyboard
T _walue 1= i00;

Type the variable at the desired code body position.

Mark the variable name by holding the <SHIFT> key and pressing = 100:
<—> repeatedly.

Press <F5>. The dialog '"Variable' appears. The variable name is
displayed in the field 'Variable list of POU POUname'.

NOTE

It is also possible to open the dialog 'Variable' without having marked the variable to be de-
clared. In this case the dialog is opened with the empty field 'Variable list of POU POUname'.

Q
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Yariable |

Yariable ligt of POU ST FE

Scope
’7 & Local i~ Global Global Scope... |

| i

Cancel

FProperties. .

1
|
|

Help

Local Wanables Wiork sheets:

lobal Y anables Work sheets:

[sT_FBY x| |Global_ariables

]

Figure 69:

B

Dialog 'Variable'

Using the dialog 'Variable'

* Confirm the dialog 'Variable'.
— The dialog 'Automatic Variables Declaration' appears.

Automatic Yariables Declaration

* Enter a variable name if not already shown (refer to the note above).

Wariable ligt of PO ST_FB
Block,

Uzage:

|veR |

[~ BETAIM

Comrment;

] I
—aniable

Cancel |
Mame:  zample_wvar
Sk Help |
D ata type:
-
Initial walue:
I <none: j
[~ DD I~ csv

Figure 70: Dialog 'Automatic Variables Declaration’
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Using the dialog 'Automatic Variables Declaration’

® Choose a variable keyword in the list box 'Usage’.

e Enter a location in the field 'AT" if you want to declare a located variable (only possible in
programs or for global variables).

® Choose the correct data type in the field 'Data type'.

e [f required, enter an initial value.

e Mark the checkbox 'PDD' if the variable should be stored in the OmegaOS PDD (Process
Data Directory).

e Mark the checkbox 'CSV' if the variable should be stored in the CSV file, i.e. is intended to
be used with the OPC Server. The OPC Server processes only variables, which are de-
clared in the CSV file, in order to be used in an OPC client process (e. g. a visualization).

e Enter a comment if you want.

e Confirm the dialog.

The new variable is inserted in the code body worksheet and the declaration of the variable
is autoinserted in the variable declaration of the POU.

R

NOTE

When inserting variables, which have already been declared before, the name of the variable
appears in the listbox in the dialog 'Variable'. Confirming the dialog, the variable is directly in-
serted in the code body worksheet. The dialog 'Automatic Variables Declaration' does not ap-
pear.

|..| Detailed information about the OPC Server can be found in the 'OPC Server Manual'.

6.7 Calling functions or function blocks using the Edit Wizard

Functions can be used in any expression e.g. within assignment statements as it is
shown in the following figure:

variable name = function name(invarl, invar?2);

Figure 71:  Function call in ST
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In the example the value of the function on the right is copied to the variable on the left.
Instead of the variables 'invar1' and 'invar2' also constants can be used. In this way, either
standard functions or user defined functions can be called.

Function blocks can be called as a single statement using the instance name, as it is
shown in the following figure:

instance(invarl:=1, invar2:=2);
a:= linstance.outvarl;

Figure 72:  Function block call in ST

The order of the formal parameters does not have any importance. If parameters are
missing, the initial value or the value of the last call is used. There is no difference in call-
ing either standard function blocks or user defined function blocks.

NOTE

Do not forget to declare the instance of the function block in the variable declaration of the
POU, as it is described in the section 'Instantiation' in chapter 'Literals, variables and data
types'.

The most comfortable and fault preventing method to insert function or function blocks
into the code body is to use the Edit Wizard.

If the Edit Wizard is not visible in the workspace, perform the following steps:

Calling the Edit Wizard with the mouse

® Click on the icon 'Edit Wizard' in the toolbar. e,

The Edit Wizard window appears.

Calling the Edit Wizard with the keyboard

® Press <SHIFT> + <F2>.
The Edit Wizard window appears.
The following procedures describe the steps how to insert a MAX function and a CTU
function block into the code body using the Edit Wizard with the mouse. It is assumed,
that the Edit Wizard is visible. Otherwise, call the Edit Wizard as described above.
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Inserting a MAX function using the Edit Wizard with the mouse

Locate the code body position, where the new function is to be inserted. Click the left mouse
button to position the text cursor.

Press <> to insert a new line.

Open the Edit Wizard list box 'Group' and select the group 'Functions'. The available func-
tions are displayed in the selection area of the Wizard.

Locate the function 'MAX'.

Double click on the function 'MAX'. It is inserted automatically at the text cursor position as

shown in the following figure. Replace the green comments (enclosed by parentheses and
asterisks) with the necessary elements.

Inserting a CTU function block using the Edit Wizard with the mouse

Locate the code body position, where the new function block is to be inserted. Click the left
mouse button to position the text cursor.

Press <> to insert a new line.

Open the Edit Wizard list box 'Group' and select the group 'Function blocks'. The available
function blocks are displayed in the selection area of the Wizard.

Double click on the function block 'CTU'. The dialog 'FB Instances' appears. The field 'FB
Instances' displays the default instance name (e.g. for a CTU the name 'CTU_n' is pro-
posed, where n is the first available number which is free for this instance name).

To define the name of the new FB you have the following possibilities:

o Enter a new instance name in the field.
o Accept the proposed name.
O Select an already existing name in the list box 'FB Instances'.

Press 'OK' to confirm the dialog. If you have entered a new instance name, the dialog 'Au-
tomatic FB Declaration' appears.

Enter a comment if you want and press 'OK' to confirm the dialog. The function block 'CTU'
is inserted automatically at the text cursor position as shown in the following figure . Replace
the green comments (enclosed by parentheses and asterisks) with the necessary elements.

Pre-edited fundion

1 [* Fesult as ELEMEOTARY *):=Madx|'* IN1 as ELEMENTARY *),(* II: as ELEFENTARY *)):
=

3 fTU_.(cuU:-(* EOOL =) ,REZET:-(* BOOL *),I%¥:=(* INT *j}; T———

2 [* BOOL *):=CTUO_1.0; — | block 'CTU, named

5 [(* IOT *):=CTC_1.CV¥; CTU 1

&

\ Green commert s, which serve as placehalders and have

to be overvritten by the actud values and names

Figure 73:  Figure 6-9: Pre-edited MAX function and CTU function block, inserted using the Edit Wizard
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7.1 Calling the text editor with an IL worksheet

The first step before editing an IL code body worksheet is to call the text editor with the IL
worksheet, using the project tree.

A general description of handling the project tree and browsing through POUs and works-
I_._!l heets is contained in the chapters 'Getting started' and 'Handling and editing projects' in this
manual.

As an example, let us assume that you want to edit the IL worksheet of a function block
which is called IL_FB. For that purpose, you first have to insert a function block with this
name as it is described in the chapter 'Handling and editing projects'. Keep in mind, that
the programming language of the worksheet is determined by the POU language. It is set
by inserting the POU respectively the worksheet.

E Calling the text editor for the IL code body worksheet with the mouse

e [fthe desired worksheet icon is not visible in the project tree, open the cor- =@ L re
responding subtree, containing the POU worksheets. For this purpose ©[EY ILFBT
double click on the POU name (e.g.'IL_FB"). -- IL_FEw*

® Double click on the icon '"Worksheet in IL' of the function block 'IlL_FB'. - e
The text editor with the IL worksheet appears.
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Calling the text editor for the IL code body worksheet with the key-

board

e [f the desired worksheet icon is not visible in the project tree, open the
'IL_FB' subtree, containing the POU worksheets as follows: Press <{> or
<T> to highlight the function block 'IL_FB'. Press <—> to open the func-

tion block subtree.

e Press <!> or <T>to mark the desired icon 'Worksheet in IL' of the function
block 'IL_FB'.

® Press <.>.
The text editor with the IL worksheet appears.

7.2 Instructions, operators, modifiers and operands

IL_FET
IL_FEA

An instruction list consists of several instructions. Each instruction starts at a new line and
contains an operator. Modifier and operand are optional. A comment can be entered at
the end of the line using parentheses and asterisks. A line number is displayed in front of
each line. The syntax highlighting represents the different elements by colors: operators
and their modifiers are blue; variables and operands are black; comments are green. An
instruction list with three instructions is shown in the following example:

LD $IX2.2
ADD value
ST $Q0X2 .2

(* input value *)
(* add value *)
(* result of addition ¥*)

Figure 74: Example of an instruction list

In the example each instruction consists of an operator, an operand and a comment.

While editing in IL the following operators, modifiers and operands can be used:

Operator | Modifier | Operand Description
LD N ANY Set current result equal to operand
ST N ANY Store current result to operand location
S BOOL Set Boolean operand to 1 if the current
result is 1
R BOOL Set Boolean operand to 0 if the current
result is 1
AND N, ( ANY_BIT Boolean AND
OR N, ( ANY_BIT Boolean OR
XOR N, ( ANY_BIT Boolean exclusive OR
ADD ( ANY_NUM Addition
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Operator | Modifier | Operand Description

SUB ( ANY_NUM Subtraction

MUL ( ANY_NUM Multiplication

DIV ( ANY_NUM Division

GT ( ANY_NUM + ANY_BIT Comparison: >

GE ( ANY_NUM + ANY_BIT Comparison: >=

EQ ( ANY_NUM + ANY_BIT Comparison: =

NE ( ANY_NUM + ANY_BIT Comparison: <>

LE ( ANY_NUM + ANY_BIT Comparison: <=

LT ( ANY_NUM + ANY_BIT Comparison: <

JMP C,N LABEL Jump to label

CAL C,N NAME Call function block

RET C,N Return to the calling function block or pro-
gram

) Evaluate deferred operation

Figure 75:

Table of operators, modifiers and operands in IL

The meaning of the modifiers is described in the following table:

Modifier Description

N negated

( process the included expression first
C conditional

Figure 76: Table of the modifiers in IL and their meaning

7.3 Inserting instructions using the Edit Wizard

AN

Instructions can be inserted by just typing them or using the Edit Wizard. The Edit Wizard
is a feature to simplify editing in the text editor. In IL it contains a lot of standard operators,
functions and function blocks which can be inserted.

A general description of the Edit Wizard can be found in the section 'The Edit Wizard' in
chapter 'Getting started' in this manual.

Using the Edit Wizard provides the following advantages:
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* |t prevents from entering syntactical faults, such as wrong instruction sequences. This
is done by inserting pre-edited operators, functions or function blocks, i. e. the structure
is already completed by placeholders. The specific variables and values are inserted
as comments, which the user simply has to overwrite.

* |t is not necessary, that the user knows the syntax of all different operations, such as
functions or function blocks.

Example: After inserting the operator 'ADD' and the function block 'RS' using the Edit Wiz-
ard, the following instruction list is visible in your IL worksheet:

1 LD (* INL as ANY NUM *) _ IPre-eldited operatar
- ADD (% INZ as ANT NN *) ADD

3 2T (™ Bezult as ANY HNOM *)

ot

5 LD (* BOOL #)

& 3T B3 _1.3ET Pre-edited function
i LD (* BEOOL *) block 'R, named
z ST R3_1.RESETI RS_1

o CAL R3 1

10 LD E3 1.0l

11 aT (* BOOL #)

s ™~ Green comments, which serve as placeholders and have

to be overwritten by the actual values and names

Figure 77: Operator 'ADD' and FB 'RS', both inserted using the Edit Wizard

If the Edit Wizard is not visible in the workspace, perform the following steps:

Calling the Edit Wizard with the mouse

e Click on the icon 'Edit Wizard' in the toolbar. nt,
The Edit Wizard window appears.

Calling the Edit Wizard with the keyboard

® Press <SHIFT> + <F2>.
The Edit Wizard window appears.

The following procedure describes the steps how to insert an ADD operator into the code
body using the Edit Wizard with the mouse. It is assumed, that the Edit Wizard is visible.
Otherwise, call the Edit Wizard as described above.

To insert functions or function blocks into the code body, the same procedure must be perfor-

’L_!_!_“ med with the exception of selecting the appropriate function or function block group in the Edit
Wizard. This procedure is described in detail in section 'Calling functions or function blocks
using the Edit Wizard' in this chapter.
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Inserting an ADD operator using the Edit Wizard

Locate the code body position, where the new instructions are to be inserted. Click the left
mouse button to set a text cursor.

Press <> to insert a new line.

Open the Edit Wizard list box 'Group' and select the group 'Operators’. The available oper-
ators are displayed in the selection area of the Wizard.

Locate the operator 'ADD'.

Double click on the operator. It is inserted automatically at the text cursor position as shown
in >Figure 77:< on page 114. The actual variables and values are replaced by comments
(green text, enclosed by parentheses and asterisks).

The next step is to overwrite the comments, which serve as place holders with the nec-
essary variables and values.

Editing the new inserted instructions

e Mark the green colored place holders and replace them by the actual operands (variables

and values).

e Now you have to declare the variables which have been inserted with the operator. To per-

form this, double click on the variable to mark it. Then press <F5> to open the dialog 'Vari-
able'. You can also change the names of the variables if necessary.

7.4 Inserting variables

/B

If you are editing IL instructions manually by just typing them you have two possibilities to
insert variables. The first possibility is typing the variable name in the code body work-
sheet and declaring the variable using the variable editor or the variable dialog.

You can also insert variables by clicking on the icon 'Variable' in the toolbar and using the
dialog 'Variable'. In a second example at the end of this section, we assume, that you
want to insert a variable which has already been declared in the global variable declara-
tion of your project.

In the first example let us assume, that you have inserted the operator 'ADD' using the
Edit Wizard. The required variable 'invar' is not yet declared in the variable worksheet
'IL_FBV".

Declaring a variable with the mouse

e Double click on the variable name to be declared. ADT

e (Click on the icon 'Variable' in the toolbar.

The dialog 'Variable' appears. The field '"Variable list of POU POUname'
displays the current variable name. =
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Declaring a variable with the keyboard

® Mark the variable name by holding the <SHIFT> key and pressing <—>>  ATI1  [Reyii=ha
repeatedly.
® Press <F5>. The dialog 'Variable' appears. The field '"Variable list of POU
POUname' displays the current variable name.
NOTE
It is also possible to open the dialog 'Variable' without having marked the variable to be de-
clared. In this case the dialog is opened and the field 'Variable list of POU POUname' is emp-
ty.
Yariable |
Wariable list of PO IL_FBE | 0k |
|m =]
Cancel |
Scope FProperties. . |
’7 + Local " Global Global Scope... | Help |
Local Wanables Wiork sheets: lobal Y anables Work sheets:
[IL_FBY x| |Global_ariables =l

Figure 78: Dialog 'Variable', called with a variable marked

Using the dialog 'Variable'

e Enter a variable name if not already shown (refer to the note above).

e Confirm the dialog 'Variable'.
The dialog 'Automatic Variables Declaration' appears.
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Automatic Yariables Declaration

W ariable ligt of POLIL_FE 0K I
Block, —aniable
: Cancel |
Uszage: Marne:  invar
|veR =1 2 Help |
™ BETAIN |
D ata type:
BOOL i
Initial walue:
|<n|:une> j
[~ FDD (Y
Comrment;
Figure 79: Dialog 'Automatic Variables Declaration’

s

Using the dialog 'Automatic Variables Declaration’

Choose a variable keyword in the list box 'Usage'.

Enter a location in the field 'AT" if you want to declare a located variable (only possible in
programs or for global variables).

Choose the correct data type in the field 'Data type'.

If required, enter an initial value.

Mark the checkbox 'PDD' if the variable should be stored in the OmegaOS PDD (Process
Data Directory).

Mark the checkbox 'CSV' if the variable should be stored in the CSV file, i. e. is intended to
be used with the OPC Server. The OPC Server processes only variables, which are de-
clared in the CSV file, in order to be used in an OPC client process (e. g. a visualization).

Enter a comment if you want.

Confirm the dialog.
The new variable is inserted in the code body worksheet and the declaration of the variable
is autoinserted in the variable declaration of the POU.

NOTE

When inserting variables, which have already been declared before, the name of the variable
appears in the listbox of the dialog 'Variable'. Confirming the dialog, the variable is directly in-
serted in the code body worksheet. The dialog 'Automatic Variables Declaration' does not ap-
pear.

Q
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|..| Detailed information about the OPC server can be found in the 'OPC Server
== Manual'.

In a second example let us assume, that you want to insert a variable which has already
been declared in the global variable declaration of your project.

Calling the dialog 'Variable' with the mouse

® Click on the icon 'Variable' in the toolbar. =
The empty dialog 'Variable' appears. I

Calling the dialog 'Variable' with the keyboard

® Press <F5>.
The empty dialog 'Variable' appears.

Yariable |

Wariable list of PO IL_FBE | 0k |
| =
I Cancel |
Scope FProperties. . |
’7 + Local " Global Global Scope... | Help |
Local Wanables Wiork sheets: lobal Y anables Work sheets:
[IL_FBY x| |Global_ariables =l

Figure 80: Dialog 'Variable'

Using the dialog 'Variable' to insert a variable, which has already been declared in the
global variable declaration of the project

e Activate the radio button 'Global'.
e Check if the correct resource is listed.
® Choose the desired variable in the list box 'Variable list of resource name'.

e Confirm the dialog.
The variable is inserted in the code body worksheet and additionally in the variable declara-
tion of the POU as VAR_EXTERNAL since it is a global variable.

[1ya
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7.5 Using jumps and labels

Jumps can be used to jump to a line of the instruction list. In these cases the operator
'JMP' and a label in front of the destination line is used as it is shown in the following ex-

ample:

LD valuel
EQ INT#100
JMPC label
LD value?2
ADD value3
ST value4

label: LD $IX2.2

Figure 81: Example of a jump

In the example a jump to the label is executed if 'value1' is 100. If it is not 100 no jump is
executed and 'value2' is loaded.

7.6 Calling functions or function blocks using the Edit Wizard

Functions can be called in an instruction list by placing the function name in the operator
field. In the following figure an example of calling a function with three input parameters
and one output parameter is shown:

LD inparl
function name inpar2, inpar3
ST varl

Figure 82: Example of calling a function

The first declared input parameter has to be loaded in the preceeding line of the function
call. In the example the first input parameter is 'inpar1'. All other input parameters have
to be used in the second line as operands separated by commas. The result is stored to
the variable 'var1' as it is shown in the last line of the figure.

NOTE

This way either standard functions or user defined functions can be called.
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Function blocks can be called using the operator CAL and the name of the function
block in the operand field. Calling a function block needs more typing effort than calling a
function. For the next example let us imagine a function block with two input parameters
'inpar1' and 'inpar2' and two output parameters 'outpar1' and 'outpar2'. The function block
is called 'FB_exam'. Its instance name is 'instance'.

For this example the function block call should look like the following figure:

LD varl

ST instance.inparl
LD var2

ST instance.inpar?2
CAL instance

LD instance.outparl
ST var3

LD instance.outpar?
ST varéd

Figure 83: Example of calling a function block

The function block call consists of three parts: input parameter introduction, the proper
call with the operator CAL and storage of the output parameters.

NOTE

Do not forget to declare the instances of function blocks in the variable declaration of the POU
as it is described in the chapter 'Literals, data types and variables'.

The most comfortable and fault preventing method to insert functions or function blocks
into the code body is to use the Edit Wizard.

If the Edit Wizard is not visible in the workspace, perform the following steps:
Calling the Edit Wizard with the mouse

e (Click on the icon 'Edit Wizard' in the toolbar. e,
The Edit Wizard window appears.

Calling the Edit Wizard with the keyboard

® Press <SHIFT> + <F2>.
The Edit Wizard window appears.
The following procedures describe the steps how to insert a MAX function and a CTU
function block into the code body using the Edit Wizard with the mouse. It is assumed,
that the Edit Wizard is visible. Otherwise, call the Edit Wizard as described above.
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Inserting a MAX function using the Edit Wizard with the mouse

® | ocate the code body position, where the new function is to be inserted. Click the left mouse
button to position the text cursor.

® Press <./> to insert a new line.

e Open the Edit Wizard list box 'Group' and select the group 'Functions'. The available func-
tions are displayed in the selection area of the Wizard.

® | ocate the function 'MAX'.

® Double click on the function 'MAX'. It is inserted automatically at the text cursor position as
shown in the following figure. Replace the green comments (enclosed by parentheses and
asterisks) with the necessary elements.

Inserting a CTU function block using the Edit Wizard with the mouse

® | ocate the code body position, where the new function block is to be inserted. Click the left
mouse button to position the text cursor.

® Press <./>to insert a new line.

e Open the Edit Wizard list box 'Group' and select the group 'Function blocks'. The available
function blocks are displayed in the selection area of the Wizard.

® Double click on the function block 'CTU'. The dialog 'FB Instances' appears. The field 'FB
Instances' displays the default instance name (e. g. for a CTU the name 'CTU_n' is pro-
posed, where n is the first available number which is free for this instance name).
To define the name of the new FB you have the following possibilities:

o Enter a new instance name in the field.
o Accept the proposed name.
O Select an already existing name in the list box 'FB Instances'.

® Press 'OK' to confirm the dialog. If you have entered a new instance name, the dialog 'Au-
tomatic FB Declaration' appears.

e Enter a comment if you want and press 'OK' to confirm the dialog. The function block 'CTU'
is inserted automatically at the text cursor position as shown in the following figure. Replace
the green comments (enclosed by parentheses and asterisks) with the necessary elements.

1 LD (¥ IN1 a=z ELEMENTAEY +) Preedited fundion

z Mix (¥ INZ az ELEMENTAEY *) | A

3 aT [* Result az ELEMENTART *)

bl

5 kp  (* BOOL +)

4 - I;TTEI]:IIEIETT* : P re-edited furction
block "2TU', named

o aT CTU_1.RE3ET CTU 1

o LD (% INT *) —

10 2T CTO_1.P¥

11 CAL CTU_1

12 LD CTU_1.0

13 iT [* BOOL *)

14 LI CTU_1.CW [ Green com merts, which serve &z placehalders and have

15 =T [* INT %) to be overwritten by the actual values and names

Figure 84: Pre-edited MAX function and CTU function block, inserted using the Edit Wizard
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8.1 Calling the graphic editor with a FBD worksheet

Before editing a FBD code body worksheet you have to call the graphic editor with the
FBD worksheet, using the project tree.

A general description of handling the project tree and browsing through POUs and works-
I_._!l heets is contained in the chapters 'Getting started' and 'Handling and editing projects' in this
manual.

As an example, let us assume that you want to edit the FBD worksheet of a function block
which is called FBD_FB. For that purpose you first have to insert a function block with this
name as it is described in the chapter 'Handling and editing projects'. Keep in mind that
the language of the worksheet is determined by the POU language. It is set by inserting
the POU respectively the worksheet.

Calling the graphic editor for the FBD code body worksheet with the

*-% mouse

e |fthe desired worksheet icon is not visible in the project tree, open the cor- =[] FED_FEB~

responding subtree, containing the POU worksheets. For this purpose E FED_FET
double click on the POU name (e. g. 'FBD_FB'). - -2 FBO_FEV:
O

e Double click on the icon 'Worksheet in FBD' of the function block
'FBD_FB'. The graphic editor with the FBD worksheet appears.
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Calling the graphic editor for the FBD code body worksheet with the

keyboard

® If the desired worksheet icon is not visible in the project tree, open the  =.[@] FED_FE-
'FBD_FB' subtree, containing the POU worksheets as follows: Press <{> - [i] FeED_FET
or <T> to highlight the function block 'FBD_FB'. Press <—> to open the FED! FEY
function block branch. D
Press <> or <T> to mark the icon 'Worksheet in FBD' of the function
block 'FBD_FB'.
Press <>.

The graphic editor with the FBD worksheet appears.

8.2 Introduction to FBD

A code body which is programmed in the graphical language FBD (Functional Block Dia-
gram) consists of functions, function blocks or variables which are connected by lines. A
line can also be connected to a line. The set of connected objects is called a FBD network.
In FBD networks it is not possible to connect outputs with outputs.

In FBD code bodies, comments can be inserted using the menu item "Text (Comment)...’
in the context menu.

Functions and function blocks can be inserted using the Edit Wizard and edited using the
dialog 'Function/Function Block'. Both procedures are described in this chapter. The Edit
Wizard is a feature to simplify editing in the graphical editor. It contains all functions and
function blocks which can be inserted.

The graphical programming language FBD provides many additional features, which fa-
cilitate the creation of a program, FB or function code body, e.g.:

* The graphic editor provides simple keyboard operations for insertion and scrolling
(Cursor keys /CTRL Cursor keys for object mode and SHIFT/SHIFT CTRL Cursor keys
for mouse cursor mode).

* Duplication of inputs can be done directly via keyboard, toolbar and menu.

* Negation of Inputs, Outputs, Contacts and Coils can be done directly via keyboard,
toolbar and menu.

* Easy auto routing for standard editing cases.

* |tems can be inserted directly on a line or can be connected to the inputs or outputs of
present items.

* Splitter and overview windows are available.
* Freestyle editing allows to arrange items wherever you want.

* Double clicking on user functions and function blocks opens the contents of the corre-
sponding POU.
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8.3 Inserting functions and function blocks using the Edit Wizard

|..| A general description of the Edit Wizard can be found in the section 'The Edit Wizard' in
—o— chapter 'Getting started' in this manual.

In FBD worksheets the Edit Wizard contains functions and function blocks, which can be
easily inserted into the graphical language code body.

If the Edit Wizard is not visible in the workspace, perform the following steps:

Calling the Edit Wizard with the mouse

e Click on the icon 'Edit Wizard' in the toolbar. The Edit Wizard window ap- Ty
pears.

Calling the Edit Wizard with the keyboard

® Press <SHIFT> + <F2>.
The Edit Wizard window appears.

The following procedure describes the steps how to insert a CTU function block into the
FBD worksheet using the Edit Wizard with the mouse. It is assumed that the Edit Wizard
is visible. Otherwise, call the Edit Wizard as described above.

Inserting the CTU function block using the Edit Wizard

e |f desired activate the grid by selecting the menu item 'Grid' in the submenu 'Layout'.
e Click into the worksheet to set an insertion mark.

e Open the Edit Wizard list box 'Group' and select the group 'Function blocks'. The available
function blocks are displayed in the selection area of the Wizard.

® Double click on the function block 'CTU'. The dialog 'FB Instances' appears. The field 'FB
Instances' displays the default instance name (e.g. for a CTU the name 'CTU_n' is pro-
posed, where n is the first available number which is free for this instance name).
To define the name of the new FB you have the following possibilities:

o Enter a new instance name in the field.
o Accept the proposed name.
O Select an already existing name in the list box 'FB Instances'.

® |n this case enter a comment if you want and press 'OK'".
The function block 'CTU' is automatically inserted into the worksheet and the declaration of
the function block instance is autoinserted into the variable declaration of the POU.

With the next steps, the properties of the inserted function/function block are edited and
the element is connected to the FBD network.
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The procedures how to change the properties of functions and function blocks are described

|!!| in the following section 'Changing the properties of functions and function blocks'. For a
description concerning the connection of objects refer to the section 'Connecting objects' in
this chapter.

8.4 Changing the properties of functions and function blocks

You can change the properties of any function or function block inserted into the FBD
worksheet by calling the dialog 'Function/Function Block'.

Calling the dialog 'Function/Function Block' for an existing function/function block

/B

® |n the FBD worksheet click on the function or function block to be edited. The marked object
changes its color.

e Click with the right mouse button on the marked function or function block to open the con-
text menu for this object.

e Select the menu item 'Object properties'.
The dialog 'Function/Function Block' appears.

Function/Function Block

|G} [ e [l Erme; Furction block,

IFunctil:nn blocks j I':TU j _El Cancel

Add CTU to Favarites

Help

Froperties...

Local Y anables WWork sheets: I FED_FEY j
I

Instance: IET I3
Tazk: I Height: IF

[" Beplace FB/FU

[ Bkl

Advanced »>

Figure 85: Dialog 'Function/Function Block"
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Using the dialog 'Function/Function Block’

® The list boxes 'Group' and 'Name' are grayed and inactive because the object is already cre-
ated.

e Change the instance name if you want.

e Confirm the dialog.
If you have changed the instance name of a function block, the dialog 'Automatic FB Decla-
ration' appears. Enter a comment if you want and press 'OK' to confirm the dialog. The dec-
laration of the function block instance is autoinserted into the variable declaration of the
POU.

s

8.5 Replacing functions and function blocks

To replace a specific function or function block by another, you can either use the Edit
Wizard or the dialog 'Function/Function Block'.

Replacing an object using the Edit Wizard

/B

e Click on the specific object to be replaced. The marked object changes its color.

® Replace the marked object by double clicking on a function/function block in the selection
area of the Edit Wizard as described in section 'Inserting functions and function blocks using
the Edit Wizard'.

e Edit, if necessary, the new object as described in section 'Changing the properties of func-
tions and function blocks'.

Replacing an object using the dialog 'Function/Function block’

e Click on the specific object to be replaced. The marked object changes its color.

e Click with the right mouse button on the marked object to open the context menu. Choose
'Object properties'. The dialog 'Function/Function Block' appears with the list boxes 'Group'
and 'Name' grayed.

e Click on the check box 'Replace FB/FU'. The list boxes 'Group' and 'Name' become active.

e Define the new object to be inserted by selecting the required entries in the list boxes 'Group'
and 'Name'. An instance name is proposed by the system.

e Continue editing the new object as described in section 'Changing the properties of func-
tions and function blocks'.

8.6 Inserting variables

For inserting variables in a FBD worksheet you have two possibilities:

* |nserting a variable which has already been declared as described in the section 'De-
claring variables' in the chapter 'Literals, data types and variables'.
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* Inserting and declaring a new variable.

Variables can be inserted anywhere in the FBD worksheet or directly connected to an in-
put/output (formal parameter) of functions or function blocks.

For the next steps let us assume, that you want to insert a variable directly connected to
the formal parameter 'PV' of the function block 'CTU'. This variable has not yet been de-
clared.

Inserting a variable at the formal parameter 'PV' with the mouse

% rT_

® Click on the formal parameter 'PV' to mark it. The marked input changes
its color.

cu Q

1

HEEsE] LWl g

® Click on the icon 'Variable' in the toolbar.
The dialog 'Variable' appears.

Inserting a variable at the formal parameter 'PV' with the keyboard

® Press the cursor keys to mark the formal parameter 'PV".

® Press <F5>.
The dialog 'Variable' appears.

Yariable |
Wariable list of POU FED_FB | 0k |
|vood I
Cancel |
Scope FProperties. . |
’7 + Local " Global Global Scope... | Help |
Local Wanables Wiork sheets: lobal Y anables Work sheets:
|FED_FBY x| |Global_ariables =l

Figure 86: Dialog 'Variable'

Using the dialog 'Variable'

e Enter the variable name 'VAR1".

e Confirm the dialog.
The dialog 'Automatic Variables Declaration' appears.
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Automatic Yariables Declaration

Y ariable ligt of PO FED_FEB

k. I
Cancel |

Block —Wariable

Uszage: Marme:  warl

|veR =1 2 Hep |

™ BETAIM |
D ata type:
BOOL -
Initial walue:
|<n|:|ne> =]
[~ FDD (Y

Comrment;
Figure 87: Dialog 'Automatic Variables Declaration’

s

Using the dialog 'Automatic Variables Declaration'

Choose a variable keyword in the list box 'Usage’.

Enter a location in the field 'AT" if you want to declare a located variable (only possible in
programs or for global variables).

Choose the correct data type in the field 'Data type'.
If required, enter an initial value.

Mark the checkbox 'PDD' if the variable should be stored in the ProConOS PDD (Process
Data Directory), i. e. is intended to be used with IEC 61131-5 communication function
blocks.

Mark the checkbox 'CSV' if the variable should be stored in the CSV file, i.e. is intended to
be used with the OPC Server. The OPC Server processes only variables, which are de-
clared in the CSV file, in order to be used in an OPC client process (e. g. a visualization).
Enter a comment if you want.

Confirm the dialog.

The new variable is inserted in the code body worksheet and the declaration of the variable
is autoinserted in the variable declaration of the POU.

NOTE

When inserting variables, which have already been declared before, the name of the variable
appears in the list box of the dialog 'Variable'. Confirming the dialog, the variable is directly
inserted in the code body worksheet. The dialog 'Automatic Variables Declaration' does not
appear.

Q
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|..| Detailed information about the OPC Server can be found in the 'OPC Server Manual'.

8.7 Connecting objects

If you have inserted functions, function blocks or variables into your worksheet, you have
to connect them to create a legal FBD network. To connect objects in a FBD network you
have the following possibilities:

* connecting objects using the connection mode
* connecting objects by drag & drop with the mouse
* connecting objects while inserting a new object

The connection mode can be used to connect all objects which have free connection
points. Connection points are represented as green and blue dots. It is also possible to
connect a new line to an existing one using the connection mode.

NOTE

Objects can be linked only using a horizontal line. So your line should start at a connection
point of an object and move away from the object in a horizontal way.

While connecting inputs and outputs of functions and function blocks the program pro-
vides an auto routing feature. Auto routing means that the program will determine the
routing of the connection line between two free connection points automatically. In this
case there is no need to mark any corner.

NOTE

Auto routing is only available if you connect an input to an output or vice versa. If you create
a feedback or the connection starts at a connection line, auto routing is not possible.

/B

For the following procedures let us assume that you want to connect the function block
'CTU'" with the function 'ADD'.

Connecting a function block output to a function input using the con-
nection mode with auto routing

e Click on the icon 'Connect objects' in the toolbar.
A symbol for a connection is added to the cursor. During the connection I
mode, the icon appears 'pressed'.
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e Click on the output of the function block 'CTU', which you want to con-

nect.

® Move the mouse to the input of the function '"ADD' you want to connect.
The connection line is displayed red. If the program recognizes the de-
sired connection point, the line is routed automatically and the color of the

line changes to green.

e Click on the input.

The new connection line is auto rooted and inserted automatically.

E Connecting two objects using the connection mode without auto rou-

ting

e Click on the icon 'Connect objects' in the toolbar.
A symbol for a connection is added to the cursor. During the connection
mode, the icon appears 'pressed'.

e Click at the point where you want to start drawing the line.
® Move the mouse to the object you want to connect.
e Click with the left mouse button to mark a corner if you want.

e Click at the point where you want the line to end.

E Connecting two objects by drag & drop with the mouse

Click on the function 'ADD' and keep the mouse button pressed.
Move the mouse towards the function block 'CTU' so that the connection points overlap.

Release the mouse button.
The connection is set.

If required, move either the function or the function block to a vacant position.

cTu_d

CTU
-y

!

RESET

t

P

t

W

+

Figure 88: Function and function block before establishing the connection
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CTU_1
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Figure 89: The connection is set
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Figure 90:  The function is moved to a vacant position.
The connection is routed automatically.

You can also connect a function or function block to another function or function block by
marking an output parameter and then inserting the object as described in the following
procedure.

E Connecting an object to a new function/function block while inserting

o Click on the output 'CV' of the function block 'CTU', before the function 'ADD' is inserted. The
marked output changes its color.

® [nsert the new function 'ADD' using the Edit Wizard as described in the section 'Inserting
functions and function blocks using the Edit Wizard'.
The connection between the highlighted output 'CV' and the first input of the 'ADD' function
is established automatically.

e |f required, move either the function or the function block to a vacant position.
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Figure 91: The output 'CV' of the FB 'CTU' is defined to be
one end of the connection before the '"ADD' function is inserted
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Figure 92: The connection is established automatically
when the new 'ADD' function has been inserted
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Figure 93: The function is moved to a vacant position.
The connection is routed automatically.
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8.8 Negation of inputs and outputs

Using the graphic editor, it is easy to negate and to toggle the negation of inputs or out-
puts of functions and function blocks. There are several possibilities to negate a FP (For-
mal Parameter). They are described in this section using the output Q1 of an RS function

block as an example.

Negating a formal parameter 'Q1' using the mouse

B

e Click on the formal parameter 'Q1' to mark it. The marked output changes
its color.

e Click on the icon 'Toggle negation of FP' in the toolbar.

The output is shown with a circle as negation symbol.

To toggle the negation, just perform the described steps again for the HRS§1
same output. SET 21
RESETI

Negating a formal parameter 'Q1' with the keyboard
® Press the cursor keys to select the formal parameter 'Q1'. The marked
output changes its color.

® Press the shortcut <SHIFT> + <F5>, F‘R5§1
SET a1
The output is shown with a circle as negation symbol.
RESETI
To toggle the negation, just perform the described steps again for the

same output.

8.9 Duplicating inputs of functions

The program allows to duplicate inputs of extensible functions. Using this feature you can

add as many inputs to an extensible function as required for your application.
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NOTE

It is only possible to duplicate the last input of a function.

For the following example let us assume that you want to duplicate the input of the exten-
sible function 'ADD".

Duplicating an input of the function "ADD" with the mouse

e Click on the last input of the function. The marked input changes its color. ADD
—

I
&

/B

® Click on the icon 'Duplicate FP' in the toolbar.

The new input is added below the previously selected input.

Duplicating an input of the function 'ADD' with the keyboard
, , 5o
® Press the cursor keys to select the last input. The marked input changes

its color.

® Press <CTRL> + <F5>.
The new input is added below the previously selected input.
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9.1 Calling the graphic editor with a LD worksheet

AN

The first step before editing a LD code body worksheet is to call the graphic editor with
the LD worksheet, using the project tree.

A general description of handling the project tree and browsing through POUs and works-
heets is contained in the chapters 'Getting started’ and 'Handling and editing projects' in this
manual.

As an example, let us assume that you want to edit the LD worksheet of a function block
which is called 'LD_FB'. For that purpose you first have to insert a function block with this
name as it is described in the chapter 'Handling and editing projects'. Keep in mind, that
the programming language of the worksheet is determined by the POU language. It is set
by inserting the POU respectively the worksheet.

Calling the graphic editor for the LD code body worksheet with the
mouse

* Ifthe desired worksheet icon is not visible in the project tree, open the cor-  =.[7] Lo e

responding subtree, containing the POU worksheets. For this purpose LD _FET
double click on the POU name (e.g. 'LD_FB"). i i-zg] LD_FBW
e Double click on the icon 'Worksheet in LD' of the function block 'LD_FB'. IR

The graphic editor with the LD worksheet appears.

Calling the graphic editor for the LD code body worksheet with the keyboard

e [f the desired worksheet icon is not visible in the project tree, open the 'LD_FB' subtree, con-
taining the POU worksheets as follows: Press <> or <T> to highlight the function block
'LD_FB'. Press <—> to open the function block subtree.

® Press <!> or <T> to mark the icon 'Worksheet in LD' of the function block 'LD_FB'.

® Press <.>.
The graphic editor with the LD worksheet appears.
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9.2 LD networks, contacts, coils and power rails

A code body programmed in the graphic language LD (Ladder Diagram) is composed of
contacts and coils. According to IEC 61131-3 different types of contacts and coils can be
used:

Symbol Name Description

- |- Normally open contact | The Boolean value is copied from the left to the right if the
state of the associated variable is ON.

—~|/|- Normally closed contact | The Boolean value is copied from the left to the right if the
state of the associated variable is OFF.

—-( )- Coll The Boolean value is copied from the left to the right and to
the associated variable.

- (/)- Negated coll The Boolean value is copied from the left to the right. The
negated Boolean value is copied to the associated variable.

-(S)- SET caoil The Boolean value is copied from the left to the right. The
associated variable is set if the left link is TRUE.

-(R)-- RESET caoll The Boolean value is copied from the left to the right. The

associated variable is reset if the left link is TRUE.

Figure 94: Table of contacts and coils in LD

Contacts and coils are connected by lines and are bound on the left and on the right with
power rails. The state of the left power rail is considered ON all the time. The right power
rail is optional.

In addition to the serial connections of contacts and coils parallel branches can be creat-
ed. Parallel branches are also called wired-ORs.

The set of connected objects is called a LD network. Every LD network shall contain at
least one contact, one coil and a left power rail.

Variables in LD used with contacts and coils are always Boolean variables. While insert-
ing contacts or coils the variable name can be entered. The variable name is displayed
above the contact or coil in the worksheet.

In LD code bodies comments can be inserted using the menu item 'Text (Comment)..." in
the context menu.

The following figure shows an example for a simple LD network.

uar i uaiE [T I
1 ol Fal !
¥ i B Y I

Figure 95: Example of a LD network
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The example network consists of a left and right power rail which limits the LD network to
the left and to the right. In the middle you can see two contacts and one coil connected
with horizontal connection lines. The first contact, called the normally open contact, pass-
es the incoming value from the left to the right if the value of variable 'var1'is TRUE. The
second contact passes the incoming value if the value of the variable 'var2' is FALSE. The
coil stores the incoming value to the linked variable 'var3'.

NOTE

For compiling your worksheet it is necessary to declare the variables as described in chapter
'Literals, data types and variables'.

In LD code body worksheets it is possible to insert FBD elements manually or using the Edit
Wizard. The required steps are described in the section 'Calling functions or function blocks
using the Edit Wizard' in this chapter.

9.3 Inserting contacts and coils

For the next steps let us assume that you have already inserted a LD function block called
'LD_FB'as itis described in the chapter 'Handling and editing projects'. Assuming further-
more that you want to insert a LD network with four contacts in a first step.

Inserting a first LD network with the mouse

/B

e [f desired activate the grid by selecting the menu item 'Grid' in the sub-
menu 'Layout'.
e Click into the worksheet to set an insertion mark.

e Click on the icon 'Contact network' in the toolbar. |_|th
A first LD network with one contact and one coil is inserted. )

Inserting a first LD network with the keyboard

e |f desired activate the grid by pressing the shortcut <CTRL> + <.>.
® Press <SPACE> to set an insertion mark.

® Press <F6>.
A first LD network with one contact and one coil is inserted.
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Your screen should look like the following figure:

oo
coon coot I
I

Figure 96:  First LD network inserted

9.4 Inserting serial contacts and coils

For inserting more contacts and coils you can use the icons 'Contact left', 'Contact right'
and 'Coil right' in the toolbar or the corresponding menu items or keyboard shortcuts. For
the next steps let us assume that you want to insert one more serial contact in your LD

network.

Inserting more serial contacts with the mouse

B

e (Click on the contact 'C000' to mark it.

® Click on the icon 'Add contact right' in the toolbar. e
The new contact 'C002' is inserted to the right of the marked contact. I

Inserting more serial contacts with the keyboard

® Press the cursor keys to mark the contact 'C000'".
® Press <F7>.
The new contact 'C002' is inserted to the right of the marked contact.
001
CO00 Co0z oo I
I ] I Fhy
¥ L Y I
Figure 97:  First LD network with inserted new contact 'C002'
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9.5 Inserting parallel contacts or coils

Up to now only serial LD networks have been considered. In LD it is also possible to edit
parallel branches or the so called Wired-ORs. For the next steps let us assume that you
want to insert a branch parallel to contact 'C002" in the LD network described in the pre-
vious section.

Inserting a parallel branch with the mouse

/B

e Click on the contact 'C002' to mark it.

e Click on the icon 'Add contact/coil below' to insert a parallel branch below T
contact 'C002'.
Or:

e Click on the icon 'Add contact/coil above' to insert a parallel branch above o

contact 'C002".

In both cases the new contact 'C003' is inserted.

Inserting a parallel branch with the keyboard

® Press the cursor keys to mark the contact 'C002'.

® Press <CTRL> + <F7> to insert a contact below contact 'C002".
The new contact 'C003' is inserted.

Your screen should look like the following figure now:

oo1
copo copz com I

Figure 98: LD network with a parallel branch

9.6 Using the LD branch edit mode

For inserting new branches the LD branch edit mode is provided. The LD branch edit
mode allows to create complex branch structures rapidly. It is used in existing LD net-
works. Before using the LD branch edit mode you first have to insert a network with at
least one contact or coil.

For the next description let us assume that you want to insert another parallel contact.
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Inserting a parallel branch with the mouse

/B

e Click on the icon 'Insert LD branch' in the toolbar. A symbol for a LD i
branch is added to the cursor. While the LD branch edit mode is active, |1||—FI
the icon appears 'pressed’ in the toolbar.

e Click on a link between two objects where you want to start your parallel
branch (see step 1. in the figure below).

® Move the mouse up or downwards to a free position (see step 2. in the
figure below).

e Click the left mouse button at the position where you want to place the
new object.

® Move the mouse to the desired end of the parallel branch (see step 3. in
the figure below).

e Click the left mouse button to set the connection.

1. coon Conz 3. oot

rnn=

Figure 99: LD network with a parallel branch, inserted in LD branch edit mode

9.7 Changing the properties of contacts and coils

Having inserted all objects in your LD worksheet you may change the properties of the
elements. You probably want to change normally open contacts into normally closed con-
tacts or coils into SET coils etc. For changing the types of contacts and coils several icons
in the toolbar can be used. You get a short description text to the corresponding function
of any icon, if you position the mouse cursor on the particular icon (without clicking it). Ad-
ditionally the status bar displays the function of any icon.

For the next steps let us assume that you want to change one contact into a normally
closed contact.
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E Changing the properties of a contact with the mouse

e (Click on a contact to mark it.

e Click on the icon 'Normally closed contact' in the toolbar. 1
The contact type is changed.

Changing the properties of a contact with the keyboard

® Press the cursor keys to mark a contact.

® Press <SHIFT> + <F7> to toggle the contact properties.
The contact type is changed.

NOTE

When toggling the properties of a coil, the various coil types (coil, negated coil, set coil and
reset coil) are toggled.

E Changing the properties of a contact using the dialog 'Contact/Coil’

® Double click on the contact to be changed.
The dialog 'Contact/Coil' appears.

Contact/Coil

“Yariable izt of POU LD_FB | Ok I
— Contact/Coil
Cancel |
&+ Contact Tupe [ |- -
" Cail Properhies. .. |
Al Help |
Wariable: |Co00] =]
Scope: # Local (" Global  GlobalScope.. |
Local % ariables ‘Wiork sheets: [Global Y ariables Work sheets:
LD_FBY | |Global Variables =]

Figure 100: Dialog 'Contact/Coil'
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Using the dialog 'Contact/Coil’

/B

e Enter a name for the variable if you want.

e Confirm the dialog.
The dialog 'Automatic Variables Declaration' appears.

® |n the list box 'Type' choose the required contact type.

Automatic Yariables Declaration

Yariable list of POU LD_FB ITI
Block, —aniable
Cancel |
Uszage: Marme:  warl
|veR x| || AT Hep |
™ BETAIM |
D ata type:
=
Initial walue:
|<n|:|ne> =]
[~ FDD I~ csv
Comrment;

Figure 101: Dialog 'Automatic Variables Declaration’

Using the dialog 'Automatic Variables Declaration’

® Choose a variable keyword in the list box 'Usage’.

e Enter a location in the field 'AT' if you want to declare a located variable (only possible in
programs or for global variables).

® Choose the correct data type in the field 'Data type'.

e [f required, enter an initial value.

e Mark the checkbox 'PDD' if the variable should be stored in the OmegaOS PDD (Process
Data Directory), i.e. is intended to be used with IEC 61131-5 communication function blocks.

® Mark the checkbox 'CSV' if the variable should be stored in the CSV file, i.e. is intended to
be used with the OPC Server. The OPC Server processes only variables, which are de-
clared in the CSYV file, in order to be used in an OPC client process (e. g. a visualization).

e Enter a comment if you want.

e Confirm the dialog.
The new variable is inserted in the code body worksheet and the declaration of the variable
is autoinserted in the variable declaration of the POU.

/B
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NOTE

When inserting variables, which have already been declared before, the name of the variable
appears in the list box of the dialog 'Variable'. Confirming the dialog, the variable is directly
inserted in the code body worksheet. The dialog 'Automatic Variables Declaration' does not
appear.

|..| Detailed information about the OPC server can be found in the 'OPC Server Manual'.

If you have done all steps of the programming example your screen should look like the

following figure:

un

coon conz coot I
|—<—| i1 e 00 |
s

—

Figure 102: LD network with changed properties

9.8 Inserting variables

While inserting contacts and coils the graphic editor uses a place holder for the name of
the variable. These place holders start with the letter 'C' followed by a number. In most
cases you don't want to use these place holders but your own variable names. In these
cases you have to do the same steps as described in the section 'Changing the properties
of contacts and coils' of this chapter.

The first step to do is calling the dialog 'Contact/Coil' by double clicking on the contact or
coil. In this dialog you first have to choose if you want to use a local or global variable by
activating the corresponding radio button. If the variable is already declared, you may just
select it in the listbox. If it is not declared you can enter a name for the new variable. The
dialog 'Automatic Variables Declaration' appears. In both cases the variable name is dis-
played in the LD worksheet after confirming the dialog. If necessary the variable declara-
tion is inserted automatically in the variable worksheet of the POU.

Q
BAUMULLER
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9.9 Calling functions or function blocks using the Edit Wizard

In a LD network also functions and function blocks can be called.

NOTE

Functions and function blocks are represented as FBD elements, i.e. LD and FBD elements
are mixed in LD code body worksheets.

You can insert a function or a function block anywhere in the worksheet and connect it
later or you can insert it directly in an existing LD network. In this case the function or func-
tion block will be directly connected to the network.

The most comfortable way to insert a FBD function or function block into the LD work-
sheet is to use the Edit Wizard.

|..| A general description of the Edit Wizard can be found in the section 'The Edit Wizard' in
—— chapter 'Getting started' in this manual.

If the Edit Wizard is not visible in the workspace, perform the following steps:

Calling the Edit Wizard with the mouse

® (Click on the icon 'Edit Wizard' in the toolbar. The Edit Wizard window ap- 3&..1
pears.

Calling the Edit Wizard with the keyboard

® Press <SHIFT> + <F2>.
The Edit Wizard window appears.

As an example, let us assume that you want to insert the function block 'CTU' connected
to an existing LD network consisting of a left and a right power rail, a contact and a coil.

Inserting the function block CTU into an existing LD network using the Edit Wizard

e (Click on a contact in the LD network to mark it.

e Open the Edit Wizard list box 'Group' and select the group 'Function blocks'. The available
function blocks are displayed in the selection area of the Wizard.
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® Double click on the function block 'CTU'". The dialog 'FB Instances' appears. The field 'FB
Instances’ displays the default instance name (e.g. for a CTU the name 'CTU_n' is pro-
posed, where n is the first available number which is free for this instance name).
To define the name of the new FB you have the following possibilities:

o Enter a new instance name in the field.
o Accept the proposed name.
O Select an already existing name in the list box 'FB Instances'.

® Press 'OK' to confirm the dialog. If you have entered a new instance name, the dialog 'Au-
tomatic FB Declaration' appears.

e Enter a comment if you want and press 'OK' to confirm the dialog. The function block 'CTU'
is inserted automatically into the LD network.

Inserting the function block CTU into an existing LD network with the keyboard

® Press the cursor keys to mark a contact in the LD network.
® Press <ALT> + <3> to activate the Edit Wizard.

® Press the <TAB> key to activate the list box 'Group' in the Edit Wizard. Then press the cur-
sor keys to browse through the available functions and function blocks and select the group
'Function blocks'.

® Press the <TAB> key to activate the selection area and mark the function block 'CTU" with
the cursor keys.

® Press <.>. The dialog 'FB Instances' appears. The field 'FB Instances’ displays the default
instance name (e.g. for a CTU the name 'CTU_n' is proposed, where n is the first available
number which is free for this instance name).
To define the name of the new FB you have the following possibilities:

o Enter a new instance name in the field.
o Accept the proposed name.
o Select an already existing name in the list box 'FB Instances'.

® Press <.> to confirm the dialog. If you have entered a new instance name, the dialog 'Au-
tomatic FB Declaration' appears.

e Enter a comment if you want and press <> to confirm the dialog. The function block 'CTU'
is automatically inserted into the LD network.

Your screen should look like the following figure now:

oot CTU_1
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Figure 103: LD network with function block 'CTU’
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NOTE

The unconnected formal parameters of the function block can be connected to other contacts,
coils or variables.

|..| The steps to edit an inserted FBD function or function block are described in the section
— 'Changing the properties of functions and function blocks' in the chapter 'Editing in FBD'.
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10.1 Calling the graphic editor with a SFC worksheet

The first step before editing a SFC code body worksheet is to call the graphic editor with

the SFC worksheet, using the project tree.

A general description of handling the project tree and browsing through POUs and works-
I_._!l heets is contained in the chapters 'Getting started' and 'Handling and editing projects' in this

manual.

As an example, let us assume that you want to edit the SFC worksheet of a program
which is called SFC_PROG. Therefore you first have to insert a program with this name

as it is described in the chapter 'Handling and editing projects'.

Calling the graphic editor for the SFC code body worksheet with
*-% the mouse

e [f the desired worksheet icon is not visible in the project tree, open
the corresponding subtree, containing the POU worksheets. For this
purpose double click on the POU name (e.g. 'SFC_PROG").

® Double click on the icon 'Worksheet in SFC' of the program
'SFC_PROG".

The graphic editor with the SFC worksheet appears.

Calling the graphic editor for the SFC code body worksheet with
the keyboard

e [f the desired worksheet icon is not visible in the project tree, open
the 'SFC_PROG' subtree, containing the POU worksheets as fol-
lows: Press <{> or <T> to highlight the program 'SFC_PROG'. Press
<—> to open the subtree.

=HE] SFC_PROGY
T ] N
g SFC_PROGY™
L TRAMEITIOME

----- 3 ACTIONS

=-{8] sFC_PROG
o (i sFL_PHUGI
5] SFC_PROGY"

&

e Press <!> or <T> to mark the icon 'Worksheet in SFC' of the pro- g lgi‘lﬁj;m“g
gram 'SFC_PROG".
® Press <.>. The graphic editor with the SFC worksheet appears.
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10.2 Introduction to SFC

NOTE

A code body programmed in SFC is composed of steps and transitions which are con-
nected by directed links.

One or several action blocks can be associated to a step. While the step is active the as-
sociated action is executed according to the action qualifier. The action can be a boolean
variable. It is also possible to define code to be executed in an additional code body work-
sheet i.e. detail. In this case the name of the code body worksheet has to be used as the
name for the action. An action representing a detail appears in green, an action repre-
senting a variable appears in red.

A transition represents the condition when execution moves from one step to another. If
a transition becomes TRUE the preceding step is executed once again and the succeed-
ing step becomes active. The transition can be either a boolean variable or a directly con-
nected boolean expression in FBD or LD. It is also possible to define code to be executed
in an additional code body worksheet i.e. detail. In this case the name of the code body
worksheet has to be used as the name for the transition. A transition representing a direct
connection is displayed like a normal transition but with a green connection point.

A set of connected objects is called SFC network. A SFC network must always have one
initial step which is the first step to be executed after a cold start or warm start. An initial
step is represented by a rectangle with a double line. All steps are represented in blue.

Simultaneous or alternative branches can be inserted in the SFC network.

In SFC code bodies comments can be inserted using the menu item 'Text (Comment)...’
in the context menu.

Additionally it is possible to insert FBD or LD elements into a SFC worksheet. For this pur-
pose, you can use the Edit Wizard, as described in the chapters 'Editing in FBD' or 'Edit-
ing in LD".

You should not use SFC in bypass tasks or event tasks, because this would increase the code
execution time substantial! Instead you can use SFC in the DEFAULT task and in CYCLIC

tasks.

10.3 Inserting a first SFC network

B

For the next descriptions let us start with a simple SFC network. In this first example you
may insert a SFC network with one step, one transition and one action block.

Inserting a SFC network with the mouse

o |f desired activate the grid by selecting the menu item 'Grid' in the sub-

menu 'Layout'.

e Click into the worksheet to set an insertion mark.
e Click on the icon 'Create step transition sequence’'. EI-

A SFC network with one step and one transition is inserted. —_—
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Inserting a SFC network with the keyboard

e [f desired activate the grid by pressing the shortcut <CTRL> + <.>,
® Press <SPACE> to set an insertion mark.
® Press <F8>. A SFC network with one step and one transition is inserted.

Your worksheet should look like the following figure:

| Initial step | | Action I:-I-:-ck|

N AO0

TOO|

PN i

Figure 104: SFC network with one step and one transition

The figure shows a SFC network with one initial step (S001), the corresponding action
block (A001) and one transition (T001).

10.4 Inserting more steps and transitions

Let us assume that you want to insert three more steps and transitions into your SFC net-
work.

NOTE

To keep the legal network, steps and transitions are always inserted in pairs.

Inserting more steps and transitions with the mouse

/B

® (Click on the step, the new transition and step will succeed.

e Click on the icon 'Insert step transition sequence'. Another transition and |:_'l'|.
step is inserted between the marked step and the next transition. —

e Repeat the steps for two additional step and transition pairs.
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NOTE

If you mark a transition instead of a step and you insert a new step-transition-sequence, the
new step and transition is inserted below the marked transition.

Inserting more steps and transitions with the keyboard

® Press the cursor keys to mark the step, the new transition and step will succeed.

® Press <F8>.
Another transition and step is inserted after the marked step.

e Repeat the steps for two additional step and transition pairs.

NOTE
If you mark a transition instead of a step and you insert a new step-transition-sequence, the
new step and transition is inserted below the marked transition.
Your screen should look like the following figure now:
NOTE

In the following sample network, three new step-transition-sequences were inserted by mark-
ing step S001 and then pressing the icon/shortcut three times. Thus, the new sequences are

inserted between step S001 and transition TOO01.
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Figure 105: SFC network with four steps

10.5 Changing an initial step into a normal step or vice versa

Your first inserted step is an initial step. For the next sections let us assume that you want
the second step to be the initial step. Therefore you have to change the first step into a
normal step and the second step into an initial step. In the following section it is described
how to change the initial step into a normal step.

Changing an initial step into a normal step with the mouse

e Double click on the initial step.
The dialog 'Step' appears.

Changing an initial step into a normal step with the keyboard
® Press the cursor keys to move to the position of the initial step.
® Press <.>.

The dialog 'Step' appears.
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Step |
Name: 5001
Tupe Cancel |
¥ Initial step
Help |
| Stepflan
™ Jump
[T End step

Figure 106: Dialog 'Step'

E Using the dialog 'Step’

e Deactivate the checkbox 'Initial step'.
e Confirm the dialog.
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10.6 Inserting alternative branches

Alternative branches mean that either one or another transition becomes true and only
one of the branches is executed. For the next description let us assume that you want to
insert an alternative branch following step S002.

Inserting alternative branches with the mouse

/B

e Click on step S002 to mark it.

e Click on the icon 'Insert Simultaneous/Alternative Divergence' in the tool- E
bar.
The dialog 'Divergence' appears.

Inserting alternative branches with the keyboard

® Press the cursor keys to move to the position of step S002.

® Press <CTRL> + <F8>.
The dialog 'Divergence’ appears.

Divergence E

Branches Count; N

IDE— Cancel

Help

ai;

Figure 107: Dialog 'Divergence'

Using the dialog 'Divergence’

B

® The value in the field 'Branches Count' determines, how many branches are inserted below
the marked step. In our example, you can confirm the dialog with the default value.
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Your screen should look like the following figure:

Swin baal for beginning of
aternative branches 1
[divergencs)

[e——— [

Mewinzeted atternative branches.
While =002 iz adive, TOOF and
TOOZ are evaluated. The first
tranzition, which hecomes TRUE, Too=
triggers S006 to be adive.

Step S006 was inseted wih the
newvhranches.

)

H A0S

Figure 108: SFC network with 2 alternative branches

10.7 Inserting simultaneous branches

Simultaneous branches are branches where steps and their action blocks are executed
simultaneously. For the next description let us assume that you want to insert a simulta-
neous branch following transition T004.

E Inserting simultaneous branches with the mouse

e (Click on transition T0O04 to mark it.

® Click on the icon 'Insert Simultaneous/Alternative Divergence' in the tool- ﬂ
bar.

The dialog 'Divergence' appears.
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Inserting simultaneous branches with the keyboard

® Press the cursor keys to move to the position of transition T004.

® Press <CTRL> + <F8>.
The dialog 'Divergence' appears.

Divergence E

Branches Count; N
I'32 Cancel

Help

s

Figure 109: Dialog 'Divergence'

E Using the dialog 'Divergence’

® The value in the field 'Branches Count' determines, how many branches are inserted below
the marked transition. In our example, you can confirm the dialog with the default value.
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Your screen should look like the following figure:

oy o T

TOO

Simutaneous branches.
=007 and S003 become
adtive simultaneously, if
transition TOD4 is true.

Double ine indicates
simultaneous branches

H 2004

TOO1

Figure 110: Part of SFC network with an alternative and a simultaneous branch

10.8 Using the SFC branch edit mode

You can insert branches using the SFC branch edit mode. The SFC branch edit mode is
a comfortable tool for inserting simultaneous or alternative branches.

NOTE

While using the SFC branch edit mode always click on an object and not on a line.
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E Inserting an alternative branch with the mouse
® Click on the icon 'Insert SFC branch'. E‘
A symbol for a SFC branch is added to the cursor. During the SFC branch
edit mode, the icon appears 'pressed'.

e Click with the left mouse button in the lower half of a step to insert an al-
ternative branch.

® Move the cursor to a free position where you want to drop the transition
symbol. Avoid collisions with other symbols. Click the left mouse button to
place the symbol.

e Move the cursor to the step where you want to close the branch. Click the
left mouse button at this point.
The SFC branch edit mode is terminated automatically, after the new
branch is inserted. For inserting another branch, reselect the SFC branch
edit mode by clicking on the icon again.

E Inserting a simultaneous branch with the mouse
® Click on the icon 'Insert SFC branch'. E'
A symbol for a SFC branch is added to the cursor. During the SFC branch
edit mode, the icon appears 'pressed'.

e Click with the left mouse button in the upper half of a step to insert a si-
multaneous branch.

® Move the cursor to a free position where you want to drop the transition
symbol. Avoid collisions with other symbols. Click the left mouse button to
place the symbol.

® Move the cursor to the transition where you want to close the branch.
Click the left mouse button at this point.
The SFC branch edit mode is terminated automatically, after the new
branch is inserted. For inserting another branch, reselect the SFC branch
edit mode by clicking on the icon again.

10.9 Inserting variables for actions

In SFC itis possible to connect boolean variables to actions. According to the action qual-
ifier the value of the variable is set.

NOTE

m Please refer to your PLC documentation or to the context-sensitive Help for detailed informa-
tion about the available action qualifiers.
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Connecting variables to action blocks with the mouse

e Click on the action block 'A004' with the right mouse button to open the context menu.

® Select the context menu item 'Object properties'.
The dialog 'Action' appears.

Connecting variables to action blocks with the keyboard

® Press the cursor keys to mark the action block 'A004".

® Press <ALT> + <>,
The dialog 'Action' appears.

Achion
Wariable list of POU SFC_PROG ITI
Marne: |AE||J4 Cancel |

&+ Local ) Glabal Global Seape,.. | Broperties... |

Scope:

Local Wariables ‘Worksheets: [alobal ¥ anables Work zheets: Help |

SFC_PROGY = =]
—— Qualifier:IN vl

' Detail

 Yariable T |

Figure 111: Dialog 'Action’

Using the dialog 'Action’

e Enter the name of the variable in the field 'Name'. For this purpose, delete or
overwrite the current entry (A004 in our example).

e Activate the radio button 'Variable'.

e Confirm the dialog.
The dialog 'Automatic Variables Declaration' appears.
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R >

Automatic Yanables Declaration

‘Wariable list of PO SFC_PROG ITI
Block —anahle
Cancel
Uzage: Mame:  war2 |
[vaR x| | AT: Help |
[~ BETAIN |
[rata type:
=
Iriitial walue:
|<n0ne> j
" FOD [T Csy
Comment;

Figure 112: Dialog 'Automatic Variables Declaration’

Using the dialog 'Automatic Variables Declaration'

Choose a variable keyword in the list box 'Usage’.

Enter a location in the field 'AT' if you want to declare a located variable (only possible in
programs or for global variables).

Choose the correct data type in the field 'Data type'.

If required, enter an initial value.

Mark the checkbox 'PDD' if the variable should be stored in the ProConOS PDD (Process
Data Directory), i.e. is intended to be used with IEC 61131-5 communication function blocks.

Mark the checkbox 'CSV' if the variable should be stored in the CSV file, i.e. is intended to
be used with the OPC Server. The OPC Server processes only variables, which are de-
clared in the CSV file, in order to be used in an OPC client process (e. g. a visualization).

Enter a comment if you want.
Confirm the dialog.

The new variable is inserted in the code body worksheet and the declaration of the variable
is autoinserted in the variable declaration of the POU.

NOTE

While inserting variables which have already been declared before the name of the variable
appears in the listbox of the dialog 'Action'. Confirming the dialog, the variable is directly in-
serted in the code body worksheet. The dialog 'Automatic Variables Declaration' does not ap-
pear.

Q
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|..| Detailed information about the OPC server can be found in the 'OPC Server Manual'.

In the following figure you can see the action block with the variable name 'var2'":

ToO4

Figure 113: Action block with variable name

10.10 Inserting variables for transitions

If you want to connect a variable to a transition you have to do two main steps. First
changing the properties of the transition into a direct connection and then inserting and
connecting the variable. For the next procedures let us assume that you want to connect
a variable called 'var1' to transition T003.

Changing the properties of the transition with the mouse

B

e Click on the transition 'TO03' with the right mouse button to open the context menu.

e Select the context menu item 'Object properties'.
The dialog "Transition' appears.

Changing the properties of the transition with the keyboard

® Press the cursor keys to mark the transition "T003'.
® Press <ALT> + <. >. The dialog '"Transition' appears.
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Transzition

Mame: ||TEIEIS ] I

Type Cancel |
= Detail

i~ Direct connection Help |

Figure 114: Dialog 'Transition’

Using the dialog 'Transition’

e Activate the radio button 'Direct connection'.

e Confirm the dialog.
The transition is shown with a green connection point.

H AODE

N AO0S

ToOO4

Figure 115: Transition, specified as direct connection with a green connection point

Inserting the variable with the mouse

B

e (Click on the transition to mark it.

® Click on the icon 'Variable'. =
The dialog 'Variable' appears.

Inserting the variable with the keyboard

® Press the cursor keys to mark the transition.

® Press <F5>.
The dialog 'Variable' appears.
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/B

Yanable Ed |

Waniable list of POU SFC_PROG

[

=

Scope
& Local

|

" Global

Global Scope. . |

Local Yanables “Worksheets:

Global Vaniables Work sheets:

|sFC_PROGY

=

=

| Global_variables

Cancel |

PFroperties... |
Help |

Figure 116: Dialog 'Variable'

Using the dialog 'Variable'

e Enter a variable name.
e Confirm the dialog.

B3
The dialog 'Automatic Variables Declaration' appears.
Automatic Yanables Declaration
"ariable list of POU SFC_PROG 0k, I
Block —anable
Cancel |
Usage: Mame:  war2
[vaR x| | AT: Help
[ BRETAIN I
[rata type:
BO0L -
Iriitial walue:
| <none> =]
[ FOD ™ sy
Comment;
Figure 117: Dialog 'Automatic Variables Declaration’
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Using the dialog 'Automatic Variables Declaration’

e Choose a variable keyword in the list box 'Usage’'.

e Enter a location in the field 'AT" if you want to declare a located variable (only possible in
programs or for global variables).

® Choose the correct data type in the field 'Data type'.

e |f required, enter an initial value.

e Mark the checkbox 'PDD' if the variable should be stored in the OmegaOS PDD (Process
Data Directory).

e Mark the checkbox 'CSV' if the variable should be stored in the CSV file, i.e. is intended to
be used with the OPC Server. The OPC Server processes only variables, which are de-
clared in the CSV file, in order to be used in an OPC client process (e. g. a visualization).

(e

e Enter a comment if you want.

e Confirm the dialog.
The new variable is inserted in the code body worksheet and the declaration of the variable
is autoinserted in the variable declaration of the POU.

NOTE
While inserting variables which have already been declared before the name of the variable
appears in the listbox of the dialog 'Variable'. Confirming the dialog, the variable is directly in-

serted in the code body worksheet. The dialog 'Automatic Variables Declaration' does not ap-
pear.

|..| Detailed information about the OPC server can be found in the 'OPC Server Manual'.

In the following figure you can see a variable connected to a transition:

H RODE
U A2 —sossesmn
H AO03
eoomboneee TOIC1H
Figure 118: Variable connected to a transition
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10.11 Calling functions

Instead of variables as it has been described in the section above also functions can be
connected to transitions with direct connections. In these cases you first have to insert the
function and then connect it with the connection point of the transition.

|..| The steps how to insert and connect functions using the Edit Wizard are described in the
— section 'Inserting functions and function blocks using the Edit Wizard' in the chapter 'Ed-
iting in FBD' of this manual.

It is also possible to insert LD networks and connect them to the transition.

|..| The steps how to insert contacts and coils are described in the chapter 'Editing in LD' of
—— this manual.

10.12 Action and transition details

According to IEC 61131-3 it is possible to edit a code body for actions and transitions in-
stead of connecting variables. These code bodies are edited in worksheets which you can
find in the project tree below the directory nodes for actions and transitions. For the fol-
lowing steps let us assume that you have selected action A005 to be a detail.

Creating an action detail with the mouse

e Double click on the action block A005 in the SFC network.
The dialog 'Insert' appears.

Creating an action detail with the keyboard

® Press the cursor keys to mark the action block A005 in the SFC network.
® Press <.>.
The dialog 'Insert' appears.
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Iz =) o ] = =) ]

Figure 119: Dialog 'Insert'

Using the dialog 'Insert’

® Choose a programming language.

® Confirm the dialog.
= The worksheet is inserted in the project tree and it is opened for immediate editing.

e Edit the code body for the action detail.

I ——
NOTE

For transitions the same steps as for actions have to be done.
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DEBUGGING

11.1 Inserting configurations, resources and tasks

The project tree normally has one configuration, one resource and one task if you create
a new project. It is possible to insert either new configurations, resources or tasks using
the project tree editor. The steps to be done are almost the same independently if you are
inserting configurations, resources or tasks.

NOTE

The PLC type of the configurations and the processor type of the resources depend on the
connected PLC.

For the next steps let us assume that the project already contains a configuration and a
resource and you want to insert a new resource called 'RES_2' for IPC as processor type.

Inserting a new resource with the mouse
‘% El% Phwzical Hardware
e Click with the right mouse button on the icon 'Re- =@ Conf_1:IPC_30
source name' in the project tree to open the context El---% RES 1 Omega_simulation™
menu. Tasks

e Select the menu item 'Insert’. 5
The dialog 'Insert' appears.

Inserting a new resource with the keyboard
=l
e Press <|> or <T> to mark the icon 'Resource name' S
in the project tree.

® Press <INS>.
The dialog 'Insert' appears.

4y Global_Variables*
“[f] 10_Canfiguration®

Manual PROPROG wt Il 169
BAUMULLER Document No.: 5.99003.06 of 234



Inserting configurations, resources and tasks

x|
Hame: - Type ]9 I
RES_2 i i
I _ = Configuration Cancel |
Program typs: ¥ RBesource
— : = Task
I T = Erogram Help |
Froceszor type: ; ,%,:rsi:::::::;m
IEImega_SimuIatin:nn j r FB e
— Mode:
@ lnsert
[~ Exclude from compilation = Append
Figure 120: Dialog 'Insert'
Using the dialog 'Insert’
? * Enter 'RES_2' as the name of the resource and select = %5' Sécalfo"::";E'me
the desired processor type. B o : o
) ] El% RES_2 : Omega_Simulation®
e Confirm the dialog. C B Tasks
The resource is inserted in the projecttree. € Global_Variables®
e Select the menu item 'PLC Settings..." in the context N ] 10_Canfiguration®
menu of the resource ( = right mouse button). El 428 RES_1: Omega_Simulation®
The dialog 'Resource Settings..."' appears. + Tazks
----- 7y Global_Variables*
----- |0_Configuration®
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Resource settings for IPC_30

X

Pt Baud: [13200 -1

" COM1 Stophits; |1 vI Cancel |

 COM2 _

= COM3 Dgtabits: IE ]v Diata area... |

£ COM4 Parity: IN:::ne "I

. I b |

" Simulation 2 [ Index check on PLC

™ Stack check on PLC
¥ &mray boundary check on PLC
" DLL V¥ Force BOOLS for boolean variables

[T Generate bootproject during compils

DLL: [TCRAP local host =]
Parameter Jip 127.0.0.1 -TO2000
DD 5
[T &l global wariables ¥ 2l global wariables
[ Marked variables [ Marked variables
—Uze reserve
Al POUS " Marked POUs " Mo rezerve

Figure 121: Dialog 'Resource Settings...'

Using the dialog 'Resource Settings...'

e Activate the radio button 'Simulation 1' to send the PLC program to simulation 1 while down-
loading.

e [f desired, change the properties or the data area of the resource.

e Activate the CSV checkboxes, if the resource variables are intended to be used with the
OPC Server. To store all global variables in the CSV file, activate the checkbox 'All global
variables'. If you want to store variables explicitly marked as CSV variables in the CSV file,
activate the checkbox 'Marked variables'. The OPC Server processes these variables and
transfers their actual values to an OPC client (e. g. a visualization).

Detailed information about the OPC Server are contained in the 'OPC Server manual'.

e Confirm the dialog.

(s>
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11.1.1 Inserting a DEFAULT task

The DEFAULT task is executed whensoever no other CYCLIC or EVENT task must be
executed.

Thereby the DEFAULT task always is executed cyclic and alternates with the cyclic com-
munication task over which the online communication is processed and which is activated
automatically by the run time system.

With the cyclic execution it is ensured, that communication task and DEFAULT task do
not interact and the temporal connections of the program execution of the IEC-code are
independent of the user is online or offline.

The cyclic time of the DEFAULT task is twice the system tick of the used resource.

You can read the sampling interval of the system tick online in the information window of
the current target system (in ,,Online/Resource control/Info® in the entry ,System tick®) and
is dependent of the used resource.

The sampling interval of the system tick is e.g. for Drive Line I, b maXX PLC and control-
ler PLC 10 ms.

For this reason the DEFAULT task is executed every 20 ms (and the communication task
also every 20 ms, because of the alternation with the DEFAULT task at every system
tick).

El- a Project
------ I:l Libraries ﬂ
------ I:l [ata Types M arme: ~ Type
------ I:l Logical POUs . )
El % Physical Hardware IDEF’&ULT g Eunflguratmn Cancel |
=8 % Conf_1 : [PC_30¢ Frogranm pe; o TESEWCE
El 423 RES_2: Omega_Simulation® I - ~ as Help
_ T asks Frogram |

----- 4y Global Variables* Task ype: g DES_C”F'“':'”
P e [f] 10_Configuration® IEYELIE j "»-"ar!al:ules
El 2 HES 1: Omega_Simulation® ) BB instance
Taszks
----- 4y Global Variables* — Hode:
----- @ |0_Configuration® € Inest
™| Exclude fram compilation % Append

Figure 122: Insert a DEFAULT Task

The default watchdog time can be adapted after the acknowledge of the dialog. If the ex-
ecution of the program assigned to the DAFAULT task takes longer than the watchdog
time, the open-loop control goes to stop and a corresponding error message of the control
can be read out.
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=l a Project
...... sl St x
------ I:l [ata Types
------ (2] Logical POUs Evert: | | ok |
El 58 Physical Hardware o
- % Conf_1 : IPC_307 Eriarity: I_ Cancel |
E| %gﬁ_rikgmega Simulation” Watchdog Time: W s Help |
DEFALLT : CYCLIC _Shack: Gt
----- 7y Global Variables® A DI
P b . |0_Configuration®
~
El 33 HES 1: Omega_Simulation® SMaLL [~ 5avE FPU
B Tasks &+ MEDIUM F gpass
----- 4y Global Variables* " LARGE - -
----- 10_Configuration” " HLARGE HO SUSFEND

Figure 123: Task settings for a DEFAULT task

11.1.2 Insert a new task

In addition to the DEFAULT task also other tasks can be created.

It is differentiated between three groups:

e CYCLIC
e EVENT
e SYSTEM
-8 Pkt msert I x
7 Libraries X
2] Data Types M arne; L —
...... D Logical POUs ITaskNew s Ciaiigsiion
El % Phwzical Hardware  Fesoee Cancel |
B- % Conf_1: IPC_30° Pragran tipe; & Tok
% RES_Z : Omega_Simulation® I j  Program Help |
B % Tasks o
DEFAULT : CYCLIC  Task type: i | oecreten
- iy Global_Variables* SlIHIE
CYCLIC hd .
L ] 10_Configuration® I J " FE instance
El A HES 1: Omega_Simulation® EVENT
+ Tasks SYSTEM ~Mode: ——————
----- 4y Global Variables*  Insert
----- ||:|_|:I:II"Il:igl.,lrwfl':i':"'-'x I_ Exclude from Cl:lml:lilatiﬂn F 'ﬁ'ppend
Figure 124: Insert a new task of the type CYCLIC
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A task of the type "CYCLIC" is a cyclic task, where you can set a different sampling inter-
val (excepting the DEFAULT task, whose sampling interval is forced by the used target
system). The processing of these task types is managed by the run time system, whereby
in the POUs assigned to this task type the Online/logic analysis and the Online/address
status can be executed.

A task of the type ,EVENT" is a BYPASS task, without run time monitoring and dependent
of the used resources. For this purpose see the chapters in the Operation Instractions and
Application Manuals.

A task of the ,SYSTEM® type contains a special system task, as e.g. ,Cold Start Task"
and ,Warm Start Task".

As an example we present a cyclic task ,TaskNew"“, which is inserted and is called every
50 ms.

Select task type ,CYCLIC® in the >Figure 124:< on page 173. After the acknowledge of
the dialog a select menu appears in which the cycle time ( = interval) and the Watchdog
Time can be set.

The open-loop control sends an error message, if the run time of the task exceeds the
watchdog time.

=43 Project
----- L3 Libraries Task settings for IPC_30 x|
- [0 Data Types
[ Logical POUs Interyal |5E1 s
=83 Physical Hardware
=@ Conf_1:IPC_30° Pricrity: [0 ﬂl
=& RES_2: Omega_Simulation® ;
o Tasks i atchdog Time: 100 mz Help |
-8 DEFALLT : CYCLIC _
TaskMew: CYCLIC [ Stack: ~ Dptions:
----- 7y Global_variables®
L [f] 10_Configuration® " SMALL [~ 5avE FPU
-5 RES_1: Omega_Simulatior® " MEDIUM [T ByRass
=@ Tasks i~ LARGE
----- ﬂ'ﬁ:‘ GI:::I:uaI_"uj"ariaI:u.Ies* " wLARGE [~ NO SUSPEND
----- [f] 10_Configuration®

Figure 125: Task settings for a CYCLIC Task

NOTE

The cycle time must be a multiple of the system tick time (see above).

Example: At 10 ms system tick an entry of ,11 ms* or ,19 ms*“ internally acts as the value

»,10 ms*.
Values less than the system tick time are rounded up internally to the system tick time (here
10 ms).
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11.1.3 Insert a system task

If the type ,SYSTEM" is selected as task type (special system tasks), it is to be selected
from the following menu:

Task settings for IPC_30

SPG Mo |warm Start (SPG 0) |
‘warm Start [3PG 0]
Cald Start [SPG 1)

Program execution stopped [SPG 2]
wiatchdog Time; Wwatchdog eror [SPG 10] Help
Divizion by zera [SPG 11] —
Stack overflow [SPG 12]

Erioritys Cancel

il

~Stacki | Unknown firmware POU [SPG 13) o
140 driver error [SPG 14)
£ ShslL floating point error [SPG 1E]
) MEDIUK CPU averoad [SPG 17
[T BvF&ES
J LAt | HO SUSFEND
= 2ARGE -

Figure 126: Select a system task

The descriptions according the single system tasks you will find in the corresponding
chapters of the Operating Instructions and Application Manuals of the individual open-
loop control.

11.2 Associating programs to tasks

If you have inserted a new resource you have to insert one or several tasks. For the next
steps let us assume that you have already inserted the task 'DEFAULT' in 'res_2' follow-
ing the steps described in the previous section.

The next step to be done before compiling is to associate programs to tasks. This means
deciding in which task a program is processed.

E Associating a program to a task with the mouse

= 2
e Click with the right mouse button on the task icon in the project %-Q_Tasks
tree to open the context menu. D[
e Select the menu item 'Insert'. ﬂh Global_%ariables”
The dialog 'Insert' appears. “fH 10_Configuration®
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Associating a program to a task with the keyboard

-l res 2¢

. <¢>or<T> i i i :
Press <{> or <T> to mark the task icon in the project tree. o8 Tasks

e Press <INS>. JEFAIILT

The dialog 'Insert' appears. 'iﬁ Global_Yariables”
“fH 10_Configuration®

Program instance: ~Type | ok, I
I ) Configuration Cancel |
P _ = Hesounce
rogram kype:
[conTam ~] FiaReee |
) Yariatles Help |
0 BB instance
— Mode:
& |nzert
I™ | Exclude franm conmpilation {* Append

Figure 127: Dialog 'Insert'

Using the dialog 'Insert’

Activate the radio button 'Program' as shown in figure 127.
Enter the instance name of the program in the field 'Program instance'.
Choose the name of the program which is contained in the list box 'Program type'.

Confirm the dialog.
The icon of the program is inserted in the project tree.

R P

11.3 Compiling a project

Compiling means translating and transforming the contents of the worksheets in special
code which can be executed by your PLC. The compilation process is performed in sev-
eral steps. It starts with compiling (i.e. syntax checking) the different worksheets. During
the second main step the compiled worksheets are linked together and an intermediate
IEC code is generated. The last step generates the PLC code.

You have several possibilities for compiling either the whole project or only parts of it. In
the following list the different possibilities are described, which are called using the menu
items in the submenu 'Build' or the corresponding icons in the toolbar.
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* 'Make' - This is the standard mode for compiling the project when you have finished
editing. The menu item can be used to compile all worksheets which have been edited.
These worksheets are marked with an asterisk in the project tree. After using 'Make'
the PLC specific code is generated and the project is ready for downloading to the PLC.

* 'Patch POU' - This menu item is used to compile changes, which have been made e.g.
after debugging a project. The changes are automatically downloaded to the PLC, so
that you can view them immediately after switching into online mode. While patching a
POU it is not necessary to stop the program execution on the PLC.

* 'Compile worksheet' - This menu item is used to compile a single worksheet after edit-
ing it. Choosing this menu item means, that syntax errors within the current code body
worksheet and the related variable worksheet are going to be detected by the compiler.
All detected errors and warnings are displayed in the message window. By double
clicking on an error or warning you can open the related worksheet, where the error
was detected.

NOTE

When closing or saving a worksheet, the system automatically compiles this worksheet. Ad-
ditionally the first variables worksheet within the same POU is compiled. Therefore it is impor-
tant, that the used variables are declared in the first variables worksheet of the POU.

Due to this automatic compilation each user defined function or function block is available in
the Edit Wizard immediately after saving the corresponding worksheet.

* 'Rebuild Project' - This menu item is used to compile the whole project for the first time
after editing. It should only be used, if 'Make' generates compiler errors, if you have un-
zipped your project without the front end code or if changes have been made in an an-
nounced user library.

* Using 'Rebuild Project' all worksheets are going to be compiled and linked. Detected
errors and warnings are displayed in the message window. After the syntax checking
the IEC code as well as the PLC specific code is generated automatically. The project
is then ready for downloading to the PLC.

The compilation modes 'Make' and 'Patch POU' are described in the following sections.

11.4 Compiling a project using ‘Make'

This section describes the steps how to compile the changes you have made in the work-
sheets. The other possibilities are described in the context-sensitive Help.

Using the menu item/icon 'Make' the changed worksheets are compiled, linked and the
changed PLC code is going to be generated. After successful execution the changed
project is ready for downloading to the PLC.

NOTE

Before starting the compilation, ensure that the message window is visible. This window dis-
plays the compilation process, any detected errors and warnings and additional information

to the process. If the window is not visible, press <CTRL> + <F2>.
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,E Compiling the changes with the mouse

e Click on the icon 'Make' in the toolbar. The compilation process is dis-
played in the sheet 'Build' of the message window. Errors and warnings
detected during compilation are logged in the corresponding sheets of the
message window.

Compiling the changes with the keyboard

® Press <F9>.
The compilation process is displayed in the page 'Build' of the message window. Errors and
warnings detected during compilation are logged in the corresponding sheets of the mes-
sage window.
In most cases while compiling for a first time the different compilers detect programming
errors, such as a variable name which has been used twice or typing errors. In those cas-
es a message appears in the sheet 'Build' of the message window, announcing the num-
ber of detected errors and warnings.
il SIMULATION_OF_CONTAINER =]
————————— Linking POU ———-—-—-
FEL
TLC J
DRATHN
X'T-‘ Erroris), 1 Warningis) LI
| <[ [ Build £ Errars } Warnings }, Infos J PLC Errars }, Print /
Figure 128: Announced errors after making a project
To display the detected errors, click on the tab 'Errors' in the message window. The error
list is then shown in the message window.
il @ Illegal small letter for keyword 'bool' used! ;I
9 Tllegal small letter for keyword 'Int' used!
gﬁfari&hle 'Heating' defined more than once within one worksheet!
g‘fariahle 'Intake' defined more thah once withinh one worksheet!
@varia}:le 'Intake' defined more than once within one worksheet!
gﬁfariahle 'Heating' defined more than once within one worksheet! LI
[ » [\ Build }, Errers £ Warnings }, Infas A PLC Errors }, Print /
Figure 129: Error list, displayed in the message window
In order to display the list of warnings, just click on the tab 'Warnings'.
In most cases double clicking on a displayed error/warning will open directly the work-
sheet where the programming error/the reason for the warning is occurred. The corre-
sponding line or the object is marked. You can also mark the error and press <F1> to get
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the corresponding help topic with information about the cause of the error and what steps
have to be done now.

NOTE

m Having corrected the first error you can press <CTRL> + <F12> to go directly to the worksheet
with the next error.

11.5 Patching POUs

To patch a POU means, that changes you have done while debugging a project are com-
piled, the corresponding code is generated and downloaded automatically to the PLC in
one step. While downloading the changed project, it is not necessary to stop the program
execution on the PLC.

If you have detected a programming error using the online mode and you have switched
to the offline mode to remove the programming error you can use 'Patch POU' to compile
these changes. The changes are downloaded automatically while the PLC keeps on run-
ning so that you can view them immediately having switched into online mode.
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The following table lists the cases where Patch POU can be used.

Language You can use Patch POU if ...

all * new local or global variables have been inserted.

* you have inserted a new function call if the function has
already been called in the POU before.

* you have inserted a function block call if the function
block has already been instantiated in the POU before.

* new, empty lines has been inserted.
* comments have been changed or added.
* you have deleted variables which are not used in *.csv.

IL * you have changed or inserted IL operators.
* you have changed the nesting level.
* new local variables have been declared.

ST * you have changed statements or expressions.

FBD * existing networks have been changed.

LD * existing networks have been changed.

SFC * FBD networks, LD networks or variables connected to

direct transitions have been changed.

* the time interval of time action qualifier has been
changed.

* the variable name in action blocks has been changed.

Figure 130: Premises for the use of the 'Patch POU' operation

NOTE

If you want to use 'Patch POU' for POUs where new variables have been added, you should
activate the POU memory reserve for Patch POU. Therefore activate the checkboxes 'Use
reserve' in the properties dialog of the POU and in the dialog 'Resource settings'. In the dialog
'‘Data Area' the reserve size can be set.

Patch POU cannot be used in the following cases:

* after changing string constants, user defined strings, variables, the physical hardware
and the formal parameters of functions and function blocks (VAR_INPUT,
VAR_OUTPUT and VAR_IN_OUT).
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AN

* after inserting new string constants, user defined strings, functions, function block in-
stances, POUs, libraries and CASE statements without using the reserve.

* after deleting POUs or libraries.

NOTE

The menu item 'Patch POU' is only available if you switch the worksheet in offline mode by
clicking on the icon 'Debug on/off" in the toolbar.

Patching POUs with the mouse

e Make sure that the worksheet is the active window.

e Make sure that the worksheet is in offline mode. In offline mode, the cor-
responding icon 'Debug on/off' appears not pressed (as shown beneath).

e Edit your worksheet and correct any detected programming errors.
® Click on the submenu 'Build' and select the menu item 'Patch POU'.
The compilation process is started and its progress is displayed in the

message window.
Detected errors and warnings can be displayed in the corresponding
sheets of the message window.

£

The steps how to display error and warning messages and to open the corresponding
worksheets are described in the previous section 'Compiling a project using Make'.

11.6 Downloading the project

Having compiled your project using 'Make' or 'Rebuild Project' you have to download it to
the simulation or PLC. If you have patched a POU the new generated code is downloaded
automatically. While patching the POU it is not necessary to stop the program execution
on the PLC.

NOTE

The target of the downloading process is set in the dialog 'Resource settings...". Choose the
menu item 'PLC Settings..." in the context menu of the resource to call the dialog. You can see
to which simulation or port the PLC program is sent.
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/B

e Click on the icon 'Show Control Dialog' in the toolbar.

Downloading the project with the mouse

FEl

The control dialog appears directly if only one resource is available. =

If the project tree contains several resources, the dialog 'Select resource

appears. In this case choose the desired resource to which the project is
to be downloaded and confirm the dialog to display the control dialog.

Downloading the project with the keyboard

® Press <CTRL> + <F10>.

The control dialog appears directly if only one resource is available.
If the project tree contains several resources, the dialog 'Select resource' appears. In this
case choose the desired resource to which the project is to be downloaded and press <>

to display the control dialog.

Criec  mBIE|

State: On
Size| |
Hleset | ST |
it
Dawnload | Imlaad |
Ermar | Irfo |

; Help |

Figure 131: Control dialog

Using the control dialog

/B

® Press the button 'Download'.

The dialog 'Download' appears.
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Download x|

Project Bootproject

Download | D ownload |
[ Include OPC data |
Dowrload Source |

[ Include User-Libraries |
[ Include Pagelayouts

| Davinload Eile |

LCloze | Help

Figure 132: Dialog 'Download’

Using the dialog 'Download’

® Press the button 'Download' in the 'Project’ area.
The full project including POUs and the configuration data is downloaded to the target.
The PLC passes into the state 'STOP', which is displayed below the title bar in the control
dialog.

® Press the button 'Cold' in the control dialog to start the program execution.

R

Please refer to the context-sensitive help for detailed information about downloading.

2 In addition the online help contains detailed information about downloading a
® bootproject which is processed automatically by the PLC after the PLC is switched on or
after a power failure.
® project source which results in storing the zipped project files on the PLC. The downloaded
source code can be uploaded again.

¢ file of any type (e.g. an ASCII file) which can be stored on the PLC for future usage.

NOTE

The support of these functions depends on the target system.
For further details contact the manufacturer of your PLC.
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11.7 Calling worksheets in online mode

Having compiled and downloaded the project to the target it is possible to call the editors
in online mode for debugging the worksheets. To call the worksheets in online mode you
have the following possibilities:

* activate the icon 'Debug on/off' in the toolbar or press <F10>. By e
activating this icon or pressing <F10> all worksheets already ayod
opened are switched automatically to online mode. If you open a
new worksheet from the project tree or instance tree, this is also
called in online mode. The icon 'Debug on/off' appears pressed if
online mode is switched on. Refer also to the following note.

* choose the menu item 'Open instance' in the context menu of a
POU in the project tree or in the context menu of an already
opened worksheet. Refer also to the following note.

NOTE

If already opened function block code bodies or program code bodies are instantiated several
times and you want to debug these worksheets, i.e. calling in online mode by activating the
icon 'Debug on/off', a warning message appears indicating that you have to use 'Open in-
stance' to call these worksheets in online mode. In this case choose the menu item 'Open in-
stance' in the context menu of the corresponding worksheets. Choosing this menu item the
dialog 'Open Instance' appears where you have to choose the desired instance.

The dialog 'Open Instance' also appears if online mode is switched on and you want to open
a function block code body or program code body from the project tree, which is instantiated
several times.

For the next steps let us assume that you want debug a textual worksheet in online mode.

Calling a textual worksheet in online mode with the mouse

/B

e [f the desired worksheet is not yet opened, open the corresponding sub-
tree in the project tree, containing the worksheet. For this purpose double
click on the POU name.

e Double click on the worksheet icon (e.g. 'IL"). The worksheet is opened.

e Click on the icon 'Debug on/off'. All opened worksheets are switched to
online mode. If online mode is switched on, the icon appears 'pressed'.

-
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Calling a textual worksheet in online mode with the keyboard

e [f the desired worksheet is not yet opened, open the corresponding sub-

tree in the project tree, containing the worksheet as follows: Press <!> or SRl

<T>to highlight the POU name and press <—> to open the subtree. ILT
® Press <!> or <T> to mark the worksheet icon (e.g. 'IL') and then press I/

<>, S T il!

The worksheet is opened.

® Press <F10>. All opened worksheets are switched to online mode. If on-
line mode is switched on, the icon 'Debug on/off' appears 'pressed'.

1 FALZE | LD FIR0.2 [*dirceot wariableo™®)
2 FAL3IE | AND  %IX0.3

3 FALSE | OR dction INIT
4 FALSE | 3T IL_WVAR

5

6 FAL3E | LD Input_IX0_0
7 JMFC MANTAL

8

= (* Timer FE TON *)
10 TEIE | LD Timer_ start
11 TEUE | 5T TOH_IL.IN

12 1.500 ] LD FT_TON_IL

13 1.500 | 5T TON_IL.PT
IEN

{[E=11]

il

o

Figure 133: IL worksheet in online mode

In textual worksheets in online mode a gray line separates the worksheet into two parts.
On the left the online values are displayed. On the right the code body is shown.

NOTE

You can change the width of the columns by positioning the mouse pointer on the gray sep-
aration line (when the correct position is reached, the cursor changes to a double line), press-

ing and holding the left mouse button while moving the cursor to the left or to the right.
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In the following figure an example for a graphical worksheet in online mode is shown:

Simulation of the Container

Action_ink
u]

TEP_SIh

ST EdP _hAIN
a0

ST PP _hid&y ———a
Joi]

[«] |

TR SIMULATION. .

Figure 134: Graphical worksheet in online mode

The colors which are used in textual and in graphical worksheets have the following

meanings:
Color Meaning
Red Boolean true
Blue Boolean false
Green integer values
Red a set breakpoint
Orange a reached breakpoint

Figure 135: Meaning of the colors in online mode

NOTE

In graphical worksheets the way how the online values are displayed can be changed choos-
ing the menu item 'Online Layout' in the submenu 'Online’.
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E Calling an user library worksheet in online mode with the mouse

As it is possible to open the code body worksheets of announced user libraries in view mode
(i.e. the worksheets can be viewed but not edited), it is also possible to call them in online
mode. This means, they are treated like "normal" code body worksheets when debugging the
project.

NOTE

Worksheets of firmware libraries cannot be opened, neither in view mode nor in online mode.

‘/Ej e Mark the icon of the library the worksheets you want to view. If not
already opened double click on the 'Libraries' node icon.

® Browse to the desired library and open the POU folder.

® Double click on the desired user library worksheet icon. The worksheet is
opened.

e Click on the icon 'Debug on/off'. All opened worksheets are switched to o
online mode. If online mode is switched on, the icon appears 'pressed'. o

11.8 Adjusting the online layout and notation of online values

The programming system offers several possibilities for adjusting the representation of
worksheets and values in online mode, in order to meet your requirements:

* Switching the notation of online values in all online worksheets. The necessary steps
are described in the following procedure.

* Changing the online layout for graphical worksheets (please refer to the following
note).

* Highlighting feedbacks in graphical worksheets (please refer to the following note).

* Displaying the execution order numbers in graphical worksheets (please refer to the
following note).

For information about changing the online layout, highlighting feedbacks and displaying the
E? | execution order please refer to the corresponding topic in the PLC specific help file.
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/B

Switching the online value notation

This is done using the dialog 'Debug: resource_name'. Please note, that the selected value
notation is applied to all graphical and textual worksheets.

In an online worksheet mark any variable and open its context menu.

Select the context menu item 'Debug dialog...".
The dialog 'Debug: resource_name' appears.

In the dialog area 'Value display' select one of the options 'Standard', 'Decimal’, 'Hexadeci-
mal' or 'Binary'.
Confirm the dialog. The notation of the displayed online values is changed in all worksheets.

11.9 Switching between online and offline mode

/B

If you have detected a programming error in any worksheet in online mode it is possible
to switch to the offline mode to correct the programming error immediately. Having cor-
rected the error the changes have to be compiled and sent to the target using 'Patch
POU..

Switching between online and offline mode with the mouse

e Click on the icon 'Debug on/off' in the toolbar.

All opened worksheets are switched automatically to offline mode. The .
icon appears not pressed if offline mode is switched on.

e Correct the programming errors.
® Choose the menu item 'Patch POU' in the submenu 'Build'. The changes

e Click on the icon 'Debug on/off' in the toolbar.

you have done are compiled and sent to the target.

e+t

All worksheets are switched automatically to online mode. The icon 'De-
bug on/off' appears pressed if online mode is switched on.

Switching between online and offline mode with the keyboard

® Press <F10>.

All opened worksheets are switched automatically to offline mode. The icon 'Debug on/off'
appears not pressed if offline mode is switched on.

Correct the programming errors.

Press <ALT> + <F9>.

The changes you have done are compiled and sent to the target.

Press <F10>.

All worksheets are switched automatically to online mode. The icon 'Debug on/off' appears
pressed if online mode is switched on.
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NOTE

m For information about calling function block code bodies and program code bodies in online
mode, which are instantiated several times, refer to the previous section 'Calling worksheets

in online mode".

11.10 Switching to address status and powerflow

In online mode you use normally the variable status in which you can check the behavior
of the variables. In the variable status you get the values stored in the I/O image at the
end of a working cycle. But you can also switch to the address status. The address status
displays the current values of the accumulator corresponding to the current moment of
the program execution. Having activated the address status you see also the powerflow
display. Powerflow means that it is displayed which program parts are actually executed
and which ones not. This is e.g. important for debugging worksheets with conditional

jumps.

NOTE

Activating the address status increases the cycle time of the considered program part. There-
fore the address status should not be activated in the POUs of the bypass tasks and the event

tasks!

It is not possible to switch to the address status without powerflow. The address status and

powerflow can only be used together.

If you have opened a function worksheet in online mode the address status with powerflow is

always switched on.

/B

The submenu is opened.

® Choose the menu item 'Powerflow'.

e (Click on the submenu 'Online’.

Switching to address status and powerflow with the mouse

The worksheet is switched to the address status with powerflow.

In the text editor in online mode powerflow is displayed with three different signs. The
meaning of these signs is explained in the following table:

Powerflow sign

Meaning

Horizontal line

program part is not working

Vertical line

program part is working

Vertical, double line

program part is working in several POUs or in a loop,
which is processed several times.

Figure 136: Meaning of the powerflow signs in text worksheets in online mode

Q
BAUMULLER
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In the graphic editor in online mode powerflow is displayed with colored lines. The mean-
ing of these lines is explained in the following table:

Powerflow sign Meaning

Red line True

Blue line False

Small, horizontal line program part is working

Small, vertical line program part is not working

Small, vertical double line program part is working in several POUs or in a loop,
which is processed several times.

Figure 137: Meaning of the powerflow signs in graphic worksheets in online mode

11.11 Forcing and overwriting variables

In online mode variables can be forced or overwritten. Forcing and overwriting means as-
signing to a variable a new value.
What is the difference between 'Forcing' and 'Overwriting'?

* |In case of overwriting the new value of the variable is only used for one working cycle.
Having finished this cycle the variable is processed normally.

* Forcing means using the new value for the variable until the forced variable is reset to
its normal value by the user.

The steps to do for forcing and overwriting are nearly the same.

NOTE

Be very careful when forcing or overwriting variables while your PLC is running. Forcing and
overwriting variables mean that the PLC program is executed with the values of the forced or
overwritten variable.

Only physical inputs and outputs can be forced.

The support of these functions depends on the target system.
For further details contact the manufacturer of your PLC.

Forcing variables with the mouse

/B

® Choose the menu item 'Debug dialog..." in the context menu of the variable in your work-
sheet in online mode.
The dialog 'Debug: resource_name' appears.
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Forcing variables with the keyboard

® Press the cursor keys to go to the variable in your worksheet in online mode.
® Press <SHIFT> and keep it pressed. Press <—> or <<-> to mark the variable.

® In the graphical editor:
Press <J>.
The dialog 'Debug: resource_name' appears.

In the text editor:

Choose the menu item 'Debug dialog..." in the context menu of the variable in your work-
sheet in online mode.

The dialog 'Debug: resource_name' appears.

Or

Double-click on the corresponding online value of the variable in online mode.

The dialog 'Debug: resource_name' appears.

Debug: RES_SIM | x|

— Force/0venarnte — Breakpoint

| Drain_0 | Set |

—%alue Fieset |

" EALSE Resetall |

—Yaluedizplay

' Standard

i~ Decimal

| i~ Hexadecimal
" Binany

Farce | Reszet fn:nrn::el Owennrite |

Eezetanze) st

Cloze I Irfo | Help

Figure 138: Dialog 'Debug: resource_name'

E Using the dialog 'Debug: resource_name’
e Activate the radio button 'TRUE' or 'FALSE'.

% If you force a non-Boolean variable the dialog includes an input field instead of the radio but-
tons. In this case enter the desired value.

NOTE

The dialog stores the value of a data type. In case of BOOL the actual value is read from the
SPS and the opposite value is suggested, that is if the actual value is 'true’, the value 'false'

will be marked in the dialog.
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e Press the button 'Force'.

J@ ® Confirm the dialog.
The variable is forced.

The programming system allows to reset a particular forced variable or all forced vari-
ables at the same time.

Resetting forced variables

/B

® Choose the menu item 'Debug dialog..." in the context menu of the forced variable in your
worksheet in online mode.

® The dialog 'Debug: resource_name' appears as shown in >Figure 138:< on page 191.
¢ |n the dialog area 'Force/Overwrite' press the button

o 'Reset force' to reset the marked variable.

o 'Rest force list' to reset all forced variables at the same time.

11.12 Setting and resetting breakpoints

In online mode breakpoints can be set or reset in code body worksheets. If a breakpoint
is set the program execution halts at this point.

The control dialog now offers several new buttons to control the PLC in debug mode: The
program execution continues at the breakpoint if the button 'Go' in the control dialog is
pressed. To restart the program execution at the program beginning press the button 'Re-
start' in the control dialog.

NOTE

Be very careful using breakpoints while your PLC is running. Breakpoints mean that the pro-
gram execution is halted at the point where the breakpoint has been set.
The behavior of the 1/0's when reaching a breakpoint depends on the PLC type.

Breakpoints cannot be set in function block instances. Setting a breakpoint in an instance
means automatically that the program execution is halted each time when the function block
is used.

Setting a breakpoint with the mouse

/B

® Double click on a line or an object in your code body worksheet in online mode.
The dialog 'Debug: resource_name' appears.
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Setting a breakpoint with the keyboard

® Press the cursor keys to go to the line or object in your code body worksheet in online mode.

¢ |n the graphical editor:
Press <.>.
The dialog 'Debug: resource_name' appears.

In the text editor:

Choose the menu item 'Debug dialog..." in the context menu of the variable in your work-
sheet in online mode.

The dialog 'Debug: resource_name' appears.

Or

Double-click on the corresponding online value of the variable in online mode.

The dialog 'Debug: resource_name' appears.

Debug: RES_SIM | x|

— Force/0venarnte — Breakpoint

| Drain_0 | Set |
W alue Fieset |

" EALSE Resetall |

—Yaluedizplay
' Standard
i~ Decimal
i~ Hexadecimal
" Binany

Farce | Reszet fn:nrn::el Owennrite |

Eezetanze) st |

Cloze I Irfo | Help

Figure 139: Dialog 'Debug: resource_name'

Using the dialog 'Debug: resource_name'

® Press the button 'Set'.
The breakpoint is set.

(s>

NOTE

In any worksheets a set breakpoint is represented in red, a reached breakpoint in orange col-
or.
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If you have set any breakpoints the programming system provides several functions for
|!!| debugging your PLC program. These functions are described in the following section 'Debug-
ging with set breakpoints'.

The programming system allows to reset a particular breakpoint or all breakpoints at the
same time.

Resetting breakpoints

¢ |n the graphical editor:
Press <.>.
The dialog 'Debug: resource_name' appears.

In the text editor:
Choose the menu item 'Debug dialog..." in the context menu of the variable in your work-
sheet in online mode.
The dialog 'Debug: resource_name' appears.
Or
Double-click on the corresponding online value of the variable in online mode.
The dialog 'Debug: resource_name' appears as shown in >Figure 139:< on page 193.
® |n the dialog area 'Breakpoint' press the button
O 'Reset' to reset the breakpoint for the marked object.

o0 'Reset all' to reset all set breakpoints at the same time.

11.13 Debugging with set breakpoints

The programming system provides a step and trace function which can be used for de-
bugging your PLC program. These functions allow to continue the program execution line
by line after a breakpoint has been reached.

What is the difference between stepping and tracing?

* Stepping means that if a function or a function block call is reached, the call is stepped
over, i.e. the code body of the function or function block is not debugged.

* Tracing means that if a function or a function block call is reached, the function or func-
tion block code body is opened for debugging.

Stepping and tracing is performed using the control dialog.

NOTE

Stepping and tracing is only possible if a breakpoint has been set.
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For the next steps let us assume that you have set a breakpoint in a ST code body work-
sheet in online mode.

E Stepping and tracing after a breakpoint is reached using the mouse

e [f the control dialog is not visible, click on the icon 'Show Control Dialog'
in the toolbar. EB
The control dialog appears.

Stepping and tracing after a breakpoint is reached using the keyboard

e [f the control dialog is not visible, press <CTRL> + <F10>.
The control dialog appears.

Criec  mBIE|

State: Halt [Debug]
Restart | Go |
Hleset | Step |
Trace |
Dawnload | Imlaad |
Ermar | Irfo I
_I;h:usel Help |

Figure 140: Control dialog if a breakpoint is set

E Using the control dialog

® Press the button 'Step' to go to the next line or object and to halt the program execution at
% this point. If a function or function block call is reached, the call is stepped over and the next
line is highlighted.

® Press the button 'Trace' to go to the next line or object and to halt the program execution at
this point. If a function or function block call is reached, the function or function block code
body is opened for debugging.

NOTE

The line or the object where the program execution is halted after pressing 'Step' or "Trace' is
highlighted in orange color. In addition in textual worksheets a yellow arrow is used to high-

light the line where the program execution is halted (as shown in the following figure).
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The following figure displays an example for a ST worksheet in online mode with two set
breakpoints (line 4 and line 15) and halted program execution (line 15).

1 2 | CASE MODITS OF

2 —-g000 | 1: RIIIBEIT_X:= REIBEIT_X + 200;

3 =-4000 FOEOT Z := ROBOT Z2 4+ AlDr ARM :

4 z

Bl =Gooo IF REIBIIIT_K = RDBDT_RAIIIGE_PEIﬁ_l THEIT
[} z MOLTS: =2

7 END_IF;

2 2000 | 2: REIBEIT_M:— REIBEIT_M - 200;

9 -4000 ROBOT_Z := ROBOT_Z - ADD _ARM

10 z MODUTS: =2

11 -gao0n IF BEOBOT X <= ROBOT ELANGE NEG 1 THEN
12 z MOLTS:=1;

13 END_IF;

14 EI-]'D_CASE,:

15 0>  -3000 | ROBOTOWE=NROB0TIG

16 3Z5 | COUNTEE_1 := COUNTEER_1+1:

17 325 | IF COUNTEE_1 =1000 THEN

10 dz5 EEIUI-ITER_l i-0;

19 END_IF;

]

| ROBOT D...
[ ————————

Figure 141: ST worksheet in online mode with set breakpoint

11.14 Using the watch window

The watch window can be used to collect variables from different worksheets in online
mode to get an appreciation about how these variables work together. If a variable is add-
ed once to the watch window, the associated worksheet must not be opened to monitor
the current value. Furthermore the watch window is used to debug elements of user de-
fined data types such as arrays and structures.

NOTE

The procedures how to debug user defined data types using the watch window is described
in the following section 'Debugging user defined data types using the watch window'.

In the watch window you can insert and delete variables. There is no limit for the number
of variables inserted in the watch window. In addition you can use the watch window to
force and overwrite variables. This is performed by choosing the menu item 'Debug dia-
log..." in the context menu of a variable.

196 Manual PROPROG wt Il
of 234 Document No.: 5.99003.06 Baumiiller Nirnberg GmbH



Compiling, downloading and debugging

NOTE

If you are calling the debug dialog from the watch window, it is not possible to set or reset
breakpoints for the marked variable. For that purpose you have to call the debug dialog using

the context menu of the corresponding variable.

For the next description let us assume that you want to insert a variable to the watch win-
dow. The first step to do is to call the watch window and then to write the variable into it.

E Calling the watch window with the mouse

® Click on the icon 'Watch Window' in the toolbar.
Depending on the previous state, the message window is now visible or =
hidden.

Calling the watch window with the keyboard

® Press <ALT> + <F10>.
Depending on the previous state, the message window is now visible or
hidden.
The watch window is displayed as follows:
%I " ariable Walue Type Inztance
T | Lewvel 750 INT C_IPC.R_IPC.T_100mz.PRG_FBD.Level
...... Temp 34 INT C_IPC.R_IPC.T_100ms.PRG_FED.Temp
------ Intake O FALSE | BOOL C_IPC.A_IPC.T_100msPRG_FBD.Intake O
------ Heater O FALSE  [BOOL C_IPC.R_IPC.T_100ms.PRG_FBD.Heater O
------ Drain 0 TRUE  [BOOL C_IPC.R_IPC.T_100ms.PRG_FBD.Drain_0)
[+ Container States Container_Struct_Aray | C_IPC.R_IPC.T_100ms.PRG_FBD.Container_States
A I wateh 1 £ Watch 2} Watch 3} \Watch 4/

Figure 142: Watch window with several variables inserted

The watch window contains the following information:

* 'Variable': Displays the variable name. User defined data types such as arrays and
structures are marked with a '+' (as for example 'Container States' in the above figure).
To display the elements of these data types, click on the '+' sign. Normal variables are
displayed such as 'Level' in the above example.

* 'Value': Displays the current value of the variable.
* 'Type". Displays the data type.

* 'Instance': Displays the instance path where the variable is used. The path always con-
tains the configuration, resource, task, the associated program name and variable
name.

The watch window allows to manage several pages where every page can be used inde-
pendently. The individual pages are called by clicking on the sheet tabs at the bottom of
the watch window.
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Inserting variables in the watch window with the mouse

/B

e Mark the variable in the worksheet in online mode.
e Click the right mouse button to open the context menu.

® Choose the menu item 'Add to Watch Window'.
The variable is inserted in the watch window.

If you want to delete variables in the watch window, perform the following procedure.

Removing variables from the watch window with the mouse

You can either remove a single variable from the watch list or clear the whole list.

* To remove a single variable from the watch list, mark the variable to be delet-
ed and press the key <DEL>.
Alternatively you can open its context menu using the right mouse button and
select the context menu item 'Delete’.
This is also possible for a single element within a user defined structure or ar-
ray.

* To remove all variables open the context menu of any variable in the watch
window and select the menu item 'Clear’.

11.15 Debugging user defined data types using the watch window

For debugging user defined data types such as arrays and structures the watch window
has to be used. The first step is to call the watch window and then to write the variable
being an array or a structure into it. The second step is debugging the elements of the
array or structure in the watch window.

For the next steps let us assume that you want to debug an array of structure. The first
thing to do is to call the watch window and to insert the variable being the array of struc-
ture as it is has been described in the previous section 'Using the watch window' of this
chapter. >Figure 142:<4 on page 197 shows how an array of structure (e.g. 'Container
States') is displayed in the watch window. Having inserted the array of structure in the
watch window the components of the array of structure must be displayed.

Debugging an array of structure with the mouse

B

® |n the watch window click on the '+' sign associated to the

| - Container States |
array of structure.

The components of the array of structure are displayed. = Contaimer States

[+]-
e Click on the '+' sign associated to a structure (e.g. [0]). ] ﬁ}

The components of the structure are displayed as shown in
the following figure.
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Debugging an array of structure with the keyboard

e In the watch window press <T> or <{> to go to the line with
the array of structure.
Press <—> to display the components of the array of struc-
ture.
e Press <{> to go to a structure (e.g. [0]) and press <—> to il
display the components of the structure.
The components of the structure are displayed as shown in
the following figure.
i' W ariable Walue Type Ingtance
- Container States Container_Struct_Amay C_IPCE_IPC...
[=I- 107 Container_Struct C_IPCE_IPC...
""" Drainy FALSE BOOL C_IPCR_IPC...
""" Heater TRUE BOOL C_IPCE_IPC....
""" Intak.e FALSE BOOL C_IPCE_IPC....
""" Level B50 IMT C_IPCE_IPC....
""" Temp 30 IMT C_IPCE_IPC....
------ State of container | Inkake: CLOSE Heater: OM Drain; CLOSE | STRING C_IPCE_IPC....
------ Values of container | Lewel 650 Liter Ternperature: 30 Grad STRIMG C_IPC.R_IPC....
- [1] Container_Struct C_IPC.R_IPC....
4> [ wateh 1 £ \Watch 2 3 Watch 3 ), Watch 4 /

Figure 143: Watch window with opened array of structure

AN

NOTE

Having displayed the components of an user defined data type you can use the watch window
to force and overwrite variables and to set and reset breakpoints. This is performed by choos-
ing the menu item 'Debug dialog..." in the context menu of a variable in the watch window.

The procedures how to force and overwrite variables and to set and reset breakpoints are
described in the sections 'Forcing and overwriting variables' and 'Setting and resetting
breakpoints' in this chapter.
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11.16 Using the Logic Analyzer

The Logic Analyzer is a powerful tool for recording values of variables during a certain
time interval which the user has to determine by a specified number of sample cycles.

Using this feature you can check the behavior of your PLC program by recording vari-
ables (while the PLC runs) and displaying them graphically in the Logic Analyzer window.
It is possible to display several curves of variable values together depending on their trig-
ger conditions and other settings.

All recorded values and settings of the Logic Analyzer are stored automatically with the
project.

The system supports the use of the Logic Analyzer with one or several resources. Each
resource gets a separate Logic Analyzer worksheet. A new resource is added or deleted
in the Logic Analyzer window after compiling the project.

NOTE

Recording values is only possible in online mode.

E Calling the Logic Analyzer window with the mouse

e Click on the icon 'Logic Analyzer' in the toolbar.
Depending on the previous state, the Logic Analyzer window is now visi- E
ble or hidden.

Calling the Logic Analyzer window with the keyboard

® Press <ALT> + <F11>.
Depending on the previous state, the Logic Analyzer window is now visi-
ble or hidden.

The window is empty after you have opened it for the first time because no variables are
added to the Logic Analyzer.

The following figure shows the Logic Analyzer window after capturing the curves for the
variables Level and Temp.
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Figure 144: Logic Analyzer window after capturing two curves

By clicking on the bottom bar of the Logic Analyzer win- .
. . v Allow Docking
dow with the right mouse button you can open the Hide
Logic Analyzer context menu. The menu items provide
all available commands and dialogs of the Logic Analy- ‘findov width...
zer which are represented as icons in the toolbar too. In Inzert/Delete Y arigble...
the following descriptions the toolbar icons are used. Trigger Corfiguration. .
Start Tracing
Stop Tracing
Capture Curves
Clear Curves

The following procedure describes how to use the Logic Analyzer, i.e. how to add vari-
ables, to set the trigger configuration and start the recording process, etc.

E? | If you need more detailed information please refer to the general PLC help file.

NOTE

Prerequisites for using the Logic Analyzer:
Before calling the Logic Analyzer make sure that
o the compiled project is downloaded to the PLC.

o the PLC or the simulation is in running state.
o the system is in online mode.
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After the Logic Analyzer window is visible on the screen, you first have to add the vari-
ables to the Logic Analyzer for which the values should be recorded. When starting the
Logic Analyzer for the first time, no variables are added. To connect a variable please per-
form the following steps:

E Adding variables to the Logic Analyzer

® Make sure that the system is in online mode.

® Select the desired variable in any textual or graphical code body work-
sheet or in a variable worksheet with a right mouse click. The context
menu appears.

e Select the menu item 'Add to Logic Analyzer'.
e The marked variable is added to the Logic Analyzer window.
® Repeat these steps for adding new variables as often as required.

E Removing variables from the Logic Analyzer

Maybe it is necessary to remove one or several variables from the Logic An-
alyzer which are already added but no longer used. For that purpose you
have to call the dialog 'Variables' of the Logic Analyzer.

® Click on the icon 'Insert/Delete Variable..." in the toolbar. =
The dialog 'Variables' appears containing a list of all variables which are
connected to the Logic Analyzer.

Yariables |

Connected wariables: | Sdd o Eraphic I
T _100ms.PRG_FBD.Lewvel

Bemove From Graphic |

R emowve From List |

Cloze |

Figure 145: Dialog 'Variables' of the Logic Analyzer window

The dialog 'Variables' provides two ways for deleting a single variable in the Logic Ana-
lyzer:

* Removing from the Logic Analyzer window:
The variable does not yet appear in the Logic Analyzer window but it is still in the list
of variables. You can add the removed variable to the analyzer again by selecting the
variable name in the list box of the dialog 'Variables' and pressing the button 'Add to
Graphic'.

* Removing from variable list of the Logic Analyzer:
Removing from list means, that the variable is deleted in the graphically presentation
and in the variable list of the Logic Analyzer. If you need the deleted variable later
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again, you have to add it again using the variables context menu.
To remove a variable, select it in the list box and press the desired button.

Setting up the Logic Analyzer window width

Now the Logic Analyzer contains the desired variables. The next step is to
set up the Logic Analyzer window width, in order to define the x-Axis.

® Open the Logic Analyzer context menu and select the menu item "Window
Width'.
The dialog 'Data Window' appears.

LETERIT T |

Imitial D ata window width:

|m
] I Cancel |

Figure 146: Dialog 'Data Window' of the Logic Analyzer window

e Set the initial window width by entering a value into the text field. The de-
fault value is 200 samples.

Defining the trigger configuration

An important step before recording values using the Logic Analyzer is to set
the trigger configuration.

e Click on the icon 'Trigger configuration' in the toolbar. P
The dialog "Trigger configuration' appears.
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Trigger configuration

\_H
=
x|

—Sampling
Pre-recording cycles: IE
Cancel
Postrecording cpcles: 200

— Trigger conditians

1. wariable: [T_100ms PRG_FBD.Level =
Operatar; I E j
2. variable [T_100ms.PRG_FBD. Level =]

— D ata collection

& Synchronous with task: T_100ms j

Figure 147: Dialog 'Trigger configuration' of the Logic Analyzer

For detailed information about the meaning of each dialog field and button
E2 | please refer to corresponding topic in the general PLC help file.

® |n the dialog area Sampling you have to determine the time interval in which the Logic
Analyzer records values. This time interval is determined by the number of sample cy-

cles.
Enter the number of sample cycles before and after the trigger event in which the Logic

Analyzer is intended to record values.

® |n the dialog area 'Trigger conditions' select the '1. Variable' and the '2. Variable' as
well as the 'Operator' which specifies the trigger condition depending on the first and
the second variable value.

NOTE

When setting the trigger condition make sure that the selected variables and the operator are
combined in a way which makes it possible that the trigger condition becomes true. If the trig-
ger condition does not become true the Logic Analyzer cannot record values although the
message 'recording samples..." is displayed.

Example: If '1. Variable' = '2. variable' and 'Operator' = NE

the trigger condition never becomes true.

® |n the dialog area 'Data collection' specify a task. The Logic Analyzer records values
synchronously to the execution of the task selected in this list box. Therefore it is im-
portant that the trigger conditions and the selected task relate to each other.
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Starting the recording of values

Once the trigger conditions are set, you can start the recording of values for
the variables connected to the Logic Analyzer.

e Click on the icon 'Start recording values' in the toolbar.
The Logic Analyzer starts recording values for the time interval defined in -
the dialog 'Trigger configuration'.
In a valid record process the recording of values stops automatically at the
end of the defined sample cycles.

Aborting the recording of values

Assuming that you have entered a wrong number of cycles or any other
wrong parameter you can cancel the recording before the time interval has
elapsed.

e To abort the recording press the icon 'Stop recording values' in the tool- m
bar. I

E Adjusting the Logic Analyzer window

After recording one or several variables the value curves are automatically displayed in the
Logic Analyzer window. There are several possibilities to change the graphical presentation.

Stretching or compressing the vertical or horizontal axis

You can stretch or compress the value axis of each variable in order to zoom in or out. For that
purpose

e press the left or right mouse button on the desired axis and keep it pressed while adjusting
the axis by moving the mouse.

Shifting the visible range of the vertical or horizontal axis

In addition it is possible to shift the visible range. This is useful if you have zoomed in the axis
(by stretching it) and therefore the required values are shifted out of the visible range. For that
purpose

e press the right and the left mouse button simultaneously on the desired axis and keep it
pressed while shifting the axis range by moving the mouse.

NOTE

Shifting the range is only possible if the range is larger than the displayed range.
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Reading off certain values within the Logic Analyzer graphic

To get information about exact variable values you can use a horizontal or a vertical cursor line.

For that purpose,

® move the mouse cursor to the top/bottom boundary (for getting a horizontal line) or to the
left/right boundary (in order to set a vertical line).
A double line symbol is added to the mouse cursor.

e Click the left mouse button and keep it pressed while dragging the cursor line into the signal
curve.

After the cursor line is moved to the desired point in the window, a little message window ap-
pears, showing you the values at this coordinates.

When using a vertical cursor line, the window shows the values of all

variables within the window in relation to the number of samples. In the [Sarnples]: 118.3
example shown beside, the Logic Analyzer contains two variables: Temp ATemp - 4.00
and Level. Olevel 1000
If you have set a horizontal line, the window shows the values of all vari- [Temp]: 29.695
ables in the window without their relation to the x-axis, as shown beside. =Leve|] CHT0A

,E Clearing the Logic Analyzer window

If you want to delete all curves and all listed variables from the Logic An-
alyzer in one step proceed as follows:

e Open the Logic Analyzer context menu.
e Select the menu item 'Clear curves'.

After selecting this menu item, you have to add new variables to the Logic Analyzer be-
fore you can start a new recording.
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CUSTOMIZED PAGE LAYOUT

12.1 Printing the project

The submenu 'File' contains the commands used to define the printer settings, to display
the preview of the current page and to print the entire project or parts of it.

The program offers several possibilities to print your project documentation. To set the
printing options, the program provides two dialogs:

® |n the dialog 'Print Project' you can select the items to be printed and the used print
mode.

e On the page 'Default Page layout' in the dialog 'Options' you can define the page layout
which is used to print the data.

The above mentioned dialogs and the various print modes are described in the following
sections.

12.1.1 Controlling the print process using the dialog 'Print Project'

If you want to print only parts of your project, you first have to select the desired folder
icon in the project tree (e.g. a POU icon) before calling the dialog 'Print Project'.

NOTE

It is not possible to print libraries and worksheets in online mode.

E Selecting the desired icons in the project tree

e Select the desired folders in the project tree, which you want to print. This could be for ex-
ample one or several worksheets (see note below), a single POU or the whole subtree 'Log-
ical POUs'. If you want to print the whole project, skip this step and proceed with the next
step.
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NOTE

How to mark several adjacent objects in the project tree:

Mark the first object in the project tree by clicking on it with the left mouse button. Then press
the <SHIFT> key and keep it pressed. Click the last object you want to mark and release the
<SHIFT> key. All objects between the first and the last marked icon are marked.

How to mark several objects which are not side by side:
Mark the first object in the project tree by clicking on it with the left mouse button. Press the
<CTRL> key and keep it pressed. Click on each object you want to mark.

Displaying the page borders

Before printing it is recommended to display the page borders for the worksheets to be printed.
If the page borders are activated they are displayed as blue lines.

Especially for graphical worksheets the borders allow you to check, whether the whole content
of the worksheet fits on the page. For that purpose it may be necessary to zoom out of the
worksheet, until the whole worksheet and the page borders are visible.

e Choose the menu item 'Borders' in the submenu 'Layout'. Please note, that page borders
must be activated separately for each worksheet.

Calling the dialog 'Print Project'

® Select the menu item 'Print Project' in the submenu 'File'. The dialog 'Print Project' appears
as shown in the following figure.

R |

—Range—————— Pritt mode | B I
(OB = Standard it
" Selected = [pfmized Save Settings |
— Print Cancel |

<

¥ Data Type Worksheet
¥ Description Worksheet Help |
¥ % ariable Woarksheet

¥ Code Woarkshest

¥ Task and Fesource Information

¥ Local Cross References
¥ Global Cross Feferences
¥ Table of Conterts

Mumber of Copies:

I'I
Starting with Page Mo |1

Figure 148: Dialog 'Print Project'
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Using the dialog 'Print Project’

e Select the range to be printed.
o 'All' means the entire project, including all subtrees in the project tree.

O 'Selected' means, that only the icons which are marked in the project tree before calling
the dialog 'Print Project' are printed.
e Select the items to be printed by activating/deactivating the corresponding checkboxes in
the area 'Print’. Keep in mind, that each checkbox relates to the marked range (‘All' or 'Se-
lected').

Example: If you mark the checkboxes 'Description Worksheet', 'Variable Worksheet' and
'Code Worksheet' only those worksheets are going to be printed, which are within the se-
lected range.

e Select the desired print mode:

o 'Standard' means, that each selected item is printed with the associated default page lay-
out.
In order to set the default page layout for the standard print mode call the dialog 'Options’,
open the page 'Default Page layout' and edit the fields 'Text' and 'Graphic'.

o 'Optimized' means that the selected items are printed with less paper as possible. All
worksheets are printed one after the other. A new page is only used, if a new POU or a
new step (in SFC) starts. While using optimized printing a table of contents and cross re-
ferences can be printed.

The default page layout which is used for optimized printing is set in the dialog 'Options'
on the page 'Default Page layout' (list box 'Optimized Printing").

The steps to define a certain page layout as default page layout for the different print modes

|!!| are described in the section 'Defining a page layout as default page layout' in this chapter.

The procedures how to create and edit a page layout are described in the section 'Editing a

|_._!| page layout' in this chapter.

e [f desired, change the number of copies to be printed.
% e Enter another page number for the first page to be printed.

NOTE

The number of copies and the first page number to be printed cannot be changed in the cur-
rent system version.
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e Confirm the dialog.
‘/E‘j The selected data are printed on the standard printer.

12.1.2 Defining a page layout as default page layout

You can define a page layout as default page layout (e.g. a customized page layout) us-
ing the page layout editor. This default page layout is used automatically when printing
your project or parts of it. The default page layout is set in the dialog 'Options'.

Calling the page 'Page layouts' in the dialog 'Options’

/B

® Select the menu item 'Options’' in the submenu 'Extras’.
The dialog 'Options' appears.

e Click on the tab 'Page layouts'.

Options

Backup I Text editor I Text colors I [Graphical editar I [araphical editar colorz
| oalbars | Larmmands | L:'enerall Eild | Uirectones ~ Pagelayouts |Uel:|ug

Text: my|ayout

Graphic: I my_lapout

I
Optimized Printing: Ipu:urtrait j
=

Logic Analyzer: I default

Figure 149: Page 'Page layouts' in the dialog 'Options'

Using the dialog 'Page layouts'

The page provides four list boxes used to define different default page layouts. Each list box
contains all page layouts which are stored in the corresponding page layout directory. This can
either be predefined layouts (delivered with the program) or customized layouts, which you
have created using the page layout editor.

In >Figure 149:< on page 210 the customized page layout 'my_layout' is defined as default
page layout for text and graphic in standard print mode. For the print mode 'Optimized' the pre-
defined layout 'Portrait' is selected, the Logic Analyzer prints with the default page layout.
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e Open each list box and select the desired page layout.

\'% o 'Text" Defines the page layout for textual worksheets, such as description worksheets,
variable worksheets, textual code bodies, cross references, etc. The setting in the field
"Text' is only relevant when using the print mode 'Standard'.

o 'Graphic': Defines the page layout for graphical worksheets, such as code bodies in FBD,
LD or SFC. The setting in the field 'Graphic' is only relevant when using the print mode
'Standard'.

o 'Optimized Printing": Defines the page layout for text and graphic when using the print
mode 'Optimized'.

o 'Logic Analyzer': Defines the page layout for the printed output of the Logic Analyzer.
e Confirm the dialog.

12.2 Using the page layout editor

The page layout editor is a tool which allows you to create new page layouts or edit ex-
isting page layouts.

After saving a new page layout, it is stored in the corresponding directory and can be se-
lected as default page layout in the dialog 'Options'.

The first step before editing your own page layout is to call the page layout editor.
E Calling the page layout editor

e Choose the menu item 'Page layout Editor' in the submenu 'Extras’.
The page layout editor is opened.

NOTE

The page layout editor is normally opened with the default page layout.

12.2.1 Creating a new page layout

To create a new page layout, perform the following steps:

E Creating a new page layout with the mouse

® Choose the menu item 'New' in the submenu 'File'.
The page layout editor with the page layout 'untitled' is opened.
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Creating a new page layout with the keyboard
® Press <ALT> + <F>.
The submenu 'File' is opened.
® Press <N>.
The page layout editor with the page layout 'untitled' is opened.

I”] Pagelayout-Editor: HONAME M= E3

[—

A 2

Figure 150: Page layout editor with a new page layout

12.2.2 Defining the source area

Having created a new page layout you should first define the area where you want to
place the contents of the worksheets. This area is called 'source area' and is represented
with a red rectangle.

E Defining the source area with the mouse

® Click on the icon 'Source area' in the toolbar. @
A rectangle is added to the shape of the cursor.  —

e Place the mouse cursor to the position of one intended source area cor-
ner.

® Press the left mouse button and keep it pressed.
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® Move the mouse drawing a rectangle.

% ® Release the mouse button.
The source area is drawn.

Defining the source area with the keyboard

® Press <S>,
A rectangle is added to the shape of the cursor.

® Press the cursor keys to move to the position of one intended source area corner.
® Press <SPACE> and keep it pressed.
® Press the cursor keys to move to the position of the opposite corner of the rectangle.

o Release <SPACE>.
The source area is drawn.

[2] = Pagelayout-Editor: NONAME  [i[=] E3

= o 4

Figure 151: Page layout with the new source area

NOTE

To move the new source to another position on the page, mark it with a left mouse click and
keep the mouse button pressed. Move the rectangle to the desired position by dragging the
mouse.

To change the source code area size after creating it, click on the right mouse button. In the
context menu choose 'Object properties...". The dialog 'Settings source area' appears. Using
this dialog you can change the position, size and other source area properties.
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12.2.3 Inserting elements in your page layout

/B

You can insert several elements in your page layout, such as rectangles, lines or texts.
For the next steps let us assume that you want to insert a horizontal line at the bottom of
the page.

Inserting a line with the mouse

Click on the icon 'Line' in the toolbar.
A line is added to the shape of the cursor. f

Press the left mouse button and keep it pressed.
Move the mouse drawing a line.

Release the mouse button.
The line is drawn.

Inserting a line with the keyboard

Press <I>.
A line is added to the shape of the cursor.

Press <SPACE> and keep it pressed.

Press the cursor keys to move to the position where you want the line to
end.

Release <SPACE>.
The line is drawn.

NOTE

The ways how rectangles, texts and bitmaps can be inserted in the page layout are described
in the context-sensitive Help.

The bitmaps must be available as 16 color bitmaps!

12.2.4 Editing environment items

/B

Another kind of objects which can be inserted in a page layout are environment items.
Environment items are place holders for e.g. page numbers, the company name or other
kind of texts. Several standard environment items are available which are called 'system
items'.

Editing environment items with the mouse

e Click on the icon 'Environment items' in the toolbar. ﬁI'

A 'T' is added to the shape of the cursor. —_

e Click in the editing field where you want to insert the environment item.

The dialog 'Settings Environment Text' appears.
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Editing environment items with the keyboard

® Press <V>.
A 'T' is added to the shape of the cursor.

® Press the cursor keys to go to the position where you want to insert the environment item.

® Press <SPACE>.
The dialog 'Settings Environment Text' appears.

Inserting an item using the dialog 'Settings Environment Text'

® Select the desired item.
® Press the button 'Font..." to choose a new font or font size if you want.

e Confirm the dialog.
The place holder with the name of the item is inserted in the page layout.

NOTE

The system items and more possibilities how to modify or delete existing items are explained
in the context-sensitive Help.

To view the contents of the place holder you can use preview.

12.3 Using preview

Preview allows to get an appreciation of the appearance of your worksheet as it would be
for printing. It helps you to organize the elements on the page in a clear and structured
way.

Preview means that the content of the active window is shown with the associated page
layout. If you have not associated a page layout it is shown with the default page layout.

NOTE

Cross references are not displayed using preview.
It is not possible to use preview for worksheets in online mode.

Calling preview with the mouse

/B

o Make sure that the desired worksheet is the active window.

® Choose the menu item 'Print Preview...' in the submenu 'File".
Preview is called and the active worksheet is displayed.
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Calling preview with the keyboard

e Make sure that the desired worksheet is the active window.
® Press <ALT> + <F>,

The submenu 'File' is opened.
® Press <V>,

Preview is called and the active worksheet is displayed.
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SYSTEM LIMITS FOR
PROPROG wrt I

13.1 Project limits

rent kind per POU

Nodes in the project tree 8000
Configurations in the project tree 100
Resources in the project tree 100
Program instances per resource 1000
Tasks per resource 15
Program instances per task 500
Global variables 15000
Local variables per POU 15000
Amount of /0O parameters of functions and func- |128
tion blocks

Embedded libraries 30
POUs in a library 1000
POUs in a project 2000
Code body worksheets per POU 64
Variable worksheets per POU 20
Global variable worksheets per resource 20
Global program instance variable worksheets per |20
resource

Amount of functions and function blocks of a diffe- 620

Q
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Supported programming languages

Functions and function blocks of the same kind 1024
per POU
Jumps and labels per POU 750
Jumps and returns per network 20
Steps / transitions per POU 110
Actions per POU 165
Contacts / coils per POU 3000
Nesting of functions / function blocks 128
Nesting level for user-defined data types 8
Elements in a structure 200
Elements in an array 32766
Nesting level FOR / CASE / IF 8
I/O groups 200
Open online windows 30
NOTE

To get a better project structure, complex variable declarations should not be made in one
single worksheet. It is better to distribute them to several worksheets. In principle it is possible
to define the given number of variables in a worksheet. However, to receive maximum support

of the variable declaration dialog when defining new variables, you should not use more than
5000 lines and 300000 bytes per variable worksheet.

In addition only one variable should be declared in a line, because a determinate display in
the online mode is impossible.

13.2 Supported programming languages

Textual programming languages * Instruction List (IL)
» Structured Text (ST)
Graphic programming languages * Function Block Diagram (FBD)

* Ladder Diagram (LD)
* Sequential Function Chart (SFC)
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13.3 Data types

ANY _BIT  |BOOL(1/8), BYTE(8), WORD(16), DWORD(32)

ANY_NUM SINT(8), INT(16), DINT(32), USINT(8), UINT(16), UDINT(32), REAL(32)
The limits for REAL are between 3.4 E38 and -3.4 E38

Time (TIME), arrays (ARRAY), structures (STRUCT) and strings (STRING)

13.4 User-defined data types depending on the implementation

e User-defined data types can be used within user function blocks and programs. They
cannot be used in user functions.

® While debugging complete arrays and structures the variables have to be written into
the watchlist. Writing these variables into the watchlist can only be done in the variable
worksheet and not in the code body worksheet. The components of the data types
have to be opened in the watchlist as it is described in the context-sensitive help.

e Multi-dimensional arrays must be declared. However it is possible to declare arrays of
arrays as shown in the following example:

Type declaration:

TYPE
graph : ARRAY[1..10] OF INT;
my array : ARRAY[1..3] OF graph;
END TYPE

Variable declaration:

VAR
varl : my array;
var2 : INT;

END VAR

Code body declaration in ST:

var2 := varl[1l]1[3];

Figure 152: Accessing elements of an array of array

® Only the data type 'INT' can be used as an array index. Expressions like 'i + 1' are not
possible.

® |n arrays and structures the data type BOOL corresponds to one byte.

e While using local variables for arrays and structures it has to be observed that corre-
sponding address blocks of the I/O configuration stand in one single definition.

® To declare an array element within a structure the corresponding array has to be de-
clared before the structure is declared as shown in the following example.

Q
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TYPE
Array Used In machine: ARRAY[1..23] OF INT;
machine
STRUCT
X pos : INT;
performance : Array Used In machine;
END STRUCT;
END TYPE

Figure 153: Type declaration of elements of an array in a structure

NOTE

Alias, subrange and enumerated data types are not available yet.

13.5 Data type STRING depending on the implementation

e [f a variable of the data type STRING is used in PROPROG wt Il, it is always stored
with a size of 85 characters. 80 bytes correspond to the maximum length of the string
and 5 bytes are reserved for internal use.

e [f a string constant in a code body worksheet is used, it needs one byte per character
plus 5 bytes in the OmegaOS memory.

e String functions and function blocks cannot be used in networks. You can use only sin-
gle functions and function blocks storing the result to variables.

e String functions cannot be nested while editing in ST.

® Strings cannot be used in function POUs.

® While overwriting strings in the dialog 'Online Debug' only 80 characters can be used.
® |tis not possible for string constants to use Patch Worksheet.

|..| For detailed information about STRING data types and STRING functions please refer to
= the OmegaOS documentation.
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13.6 ST depending on the implementation

In a FOR statement it is only possible to count upwards. Therefore the increment value
after the keyword BY must always be positive.

In a FOR statement the variable 'i' and the increment value can be changed within the
body of the statement. No error message or warning is displayed if you enter the fol-
lowing example:

Example: FORi=0 TO 10 BY5
DO i:=10;

Be very careful using such a statement structure.

No assignments can be used in a function call.
The following example is not possible: a:= SIN(b:=3);

In an expression all operations are processed. Parts of an expression which have no
impact on the result are also processed. In the following example ¢>d is also processed
if a<b is FALSE:

Example: a:=a<b AND c>d;

13.7 VAR_IN_OUT depending on the implementation

A VAR _IN_OUT output cannot be connected with a VAR_IN_OUT input of another FB

Variable-status is not displayed in the graphic worksheets. In textual worksheets it is
only displayed if powerflow is enabled. Variable-status is always displayed in the
watchlist.

Please observe the following points recommended by the IEC 61131-3:

VAR _IN_OUT can only be used for FBs

A VAR_IN_OUT parameter is declared once in the FB and is visible (in FBD) as input-
parameter and as output-parameter of the FBs

Both, the input and the output of a VAR_IN_OUT parameter, have to be connected.

The input and the output of the VAR_IN_OUT parameter have to be connected to a
variable.

The input and the output parameter have to be connected to the same variable.

13.8 Specials in PROPROG wt Il

Please observe the following specials in PROPROG wt I:

After having taken over a project from an older version of PROPROG wt, the project
has to be compiled using "Recreate project".

Q
BAUMULLER

Manual PROPROG wt Il 221
Document No.: 5.99003.06 of 234



Specials in PROPROG wt Il

e The watch window cannot handle variables of the groups VAR_GLOBAL_PG and
VAR_GLOBAL_FB.

e The watch window cannot handle directly represented variables.
® |t is not possible to delete page layouts from within the page layout editor.

e |t is not allowed to have blanks in the project path and/or name. The project name is
limited to 24 characters.

® The project tree's clipboard contents will be deleted if a node is deleted in the project
tree.

® |tis not possible to select variables with more than 30 characters from inside the vari-
able dialog.

e Multi-selection in the project tree is not possible.
e Firmware libraries are now always located below the PLC directory.
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editing IL worksheet 111

editing LD worksheet 137

editing SFC worksheet 149

editing ST worksheets 99

worksheets in online mode 184
Elementary data types 17,79
ELSE 102
ELSIF 102
END_CASE 102
END_FOR 102
END_IF 102
END_REPEAT 102
END_VAR 94
END_WHILE 102
Environment item 214
EQ 113
Equality 101
Error list (message window) 178
Errors

correct programming errors 188

displayed in the message window 35

while compiling 178
Event task 12
EXIT 103
Exiting

PROPROG wt I 50

worksheet 49
Exponentiation 101
Expression 100, 101
F
FBD 124

call editor 123
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comment 124
connect objects 130
insert variable 127
mix with SFC 166
negating inputs and outputs 134
network 124,130
FBD worksheets 43
Filtering the cross reference window 38
Firmware library 19, 63
FOR 102
Forcing 190
Formal parameter 119, 128, 134
Function 41
callin IL 119
callin LD 146
callin ST 107
changing the properties 126
different types 14
duplicating inputs 134
firmware 63
general description 14
negating inputs and outputs 134
replacing using the Edit Wizard 127
type conversion 14
Function block 41
callin IL 113, 120
callin LD 146
callin ST 108
changing the properties 126
declare instance 93, 97
firmware 63
general description 14
instance 15
negating inputs and outputs 134
replacing using the Edit Wizard 127
types 14
Functional Block Diagram
see FBD
G
GE 113
Generic data types 17, 80
Global variable 90
Graphic editor
edit FBD 123
edit LD 137
edit SFC 149
general description 43
GT 113
H
Hardware requirements 21

Help function
see context-sensitive help

Index
Help on FB/FU 41
|
I/Os, declaring 91
Icon
Add contact right 140
Add contact/coil above 141
Add contact/coil below 141
Add function 59
Add function block 59
Add Object 61, 62, 63
Add program 59
code body worksheet name 61
Connect objects 130
Contact network 139
data type folder 62
Data type worksheet 87
Debug on/off 181, 184, 188
Duplicate FP 135
Edit Wizard 103, 108, 114, 120, 125, 146
Environment items 214
FBD worksheet name 123
IL worksheet name 111
Insert LD branch 142
Insert SFC branch 159
Insert Simultaneous/Alternative Diver-
gence 155, 156
Insert step/transition 150, 151
Insert/Delete Variable... 202
LD worksheet name 137
libraries folder 63
Line 214
Logic Analyzer 200
Make 178
Normally closed contact 143
POU name 65
Program name 57
Resource name 169
Save 66
SFC worksheet name 149
Show Control Dialog 182, 195
Source area 212
ST worksheet name 99
Start recording values 205
Stop recording values 205
task name 175
Toggle negation of FP 134
Trigger configuration 203
Variable 105, 115, 118, 128, 163
variable worksheet name 62
Watch Window 197
Icons
description in the status bar 27
tooltips, activating 27
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Icons in the Cross Reference Window 37

IEC 61131
configuration
data types
function
function block
instantiation
program

programming laguage

resource
task
variable

IEC 61131-3

configuration elements

IEC code
IF
IL

call editor

call function

call function block

comment

insert variable

instruction

jump

label

modifier

operand

operator
IL worksheets
Inequality
Initial step

change
Initial value
Initializing variables
Installation
Instance
Instance name
Instance tree
Instantiation

of function blocks
Instruction

IL

11
12
17
14
14
15
14
20
12
12
17

12
176
102

111

119

120

112

115

112

119

119
112, 113
112

112

44

101
150, 151
153

92

91

22
15,97
15, 97, 176
42,98
15,97
121,125, 147

112

inserting in IL using the Edit Wizard 113

Instruction list

see IL
INT
Internal memory
Interrupt task
Iteration statement

J
JMP
Jump

79

14,15, 97
12

102

113, 119
113, 119

K
Keyboard Shortcuts

see shortcuts
Keyboard, general usage
Keywords in ST

L
Label
Ladder Diagram
see LD
Language
exporting a project translation file
importing a project translation file
switching project language
Translating project language
Language elements
LD
branch edit mode
call editor
call functions or function blocks
change properties of contacts/coils
coil
comment
connection line
contact
insert coil
insert contact
insert variable
mix with SFC
network

parallel branch 138,

power rail
variable

wired-OR 138,

LD (Operator)
LD worksheets
LE
Library
announce
announced
print
Viewing user library worksheets
Line
page layout
Literal
character string
duration
general description
numeric
Local variable
Located variable
Location
prefix
Logic Analyzer

23
100

119

70
72
74
70
13
138
141
137
146
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138
138
138
138
139
139
145
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138
141
138
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141
112
43
113
19
63
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207
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214

78
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77
77
90
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Index
adjusting the window 205 IL 112
Dialog 'Trigger configuration’ 203 ST 100, 101
Dialog 'Variable’ 202 Operator
general description 200 IL 112
Prerequisites for the usage 201 ST 100, 101
submenu in the submenu "Online’ 26 Optimized printing 209, 211
LT 113 OR 112
Overview window 48
M Overwriting variables 190
Main screen 34
Make 177 P
Menu bar 25 Page borders 208
Message window 35 Page layout
errors while compiling 178 creating a new 211
warnings while compiling 178 customize 210
Mixing defining as default 210
FBD and LD 146 preview 215
Modifier Page layout editor
IL 112, 113 call 211
Modulo 101 define source area 212
Mouse, general usage 23 general description 45
MUL 113 insert a bitmap 214
Multiplication 101, 113 insert a line 214
insert a rectangle 214
N insert a system item 214
NE 113 insert a text 214
Negated coil 138 insert an environment item 214
Negating inputs and outputs 134 Parallel branch in LD 138, 141
Negation 101 Parenthesization 101
Network Patch POU 177,179, 188
FBD 124,130 PLC code 176
insert SFC network 150 POU
LD 138 change properties 57
SFC 150 delete 65
Normally closed contact 138 insert 59
Normally open contact 138, 139 types 13
Numeric literal 77 Power rail 138
Numerical function 14 Powerflow 189
Preview 215
o Printing 207
Online mode 184 displaying page borders before printing
address status 189 208
colors 186 print mode *Optimized printing’ 209
debug arrays and structures 198 print mode ’'Standard’ 209
function worksheet 189 select items 209
Layout 186, 187 select range 209
powerflow 189 Program
powerflow in graphic worksheets 190 associate to task 175
powerflow in text worksheets 189 general description 14
switching on/off 188 instance 16, 98, 176
variable status 189 internal memory 14
watch 196 Program module 13
Open Instance 184 Program organization unit
Operand see POU
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Programming errors 188 REPEAT 102
Programming language RESET caoll 138
FBD 124 Resource 12,13
graphical 20 control dialog 182, 195
IL 112 insert 169
LD 138 settings 171
ST 100 RET 113
textual 20 RETAIN 91
Programming languages 218 Retentive variable 91
Project initial value 92
compile 176 RETURN 103
create 53 Return 113
Creating using Project Wizard 53
downloading 181 S
exporting a translation file 70 S 112
importing a translation file 72 Save As Template... 56
Save as 66 Saving 65
Save as template 56 Scope
switching project language 74 variable 90
template 55 Selection function 14
Translating project language 70 Selection statement 102
Untitled 55 Sequential function chart
Zip automatically 69 see SFC
Zip into an archive file 67,68 SET coil 138
Project limits 217 Setup 22
Project tree 16, 18 SFC 150
configuration elements 13 action 150
insert configuration 169 action block 150
insert library 63 action qualifier 159
insert POU 59 alternative branche 155
insert resource 169 branch edit mode 158
insert task 169 call editor 149
insert worksheet 61 change network 153
subtree 'Data Types’ 18, 42 comment 150
subtree ’Library’ 20, 42 detail 150, 166
subtree ’Logical POUs’ 15, 42 insert network 150, 151
subtree 'Physical Hardware’ 42 insert variable 159, 162
Project tree editor 42 mix with FBD 166
Project Wizard 53 mix with LD 166
Properties 57 network 150
PROPROG wt I simultaneous branch 156
exit 50 step 150
installation 22 transition 150
starting the program 22 SFC worksheets 43
Shortcut Manager 29
Q Shortcuts 29
Qualifier in SFC 150, 159 adding/modifying 29
assigning new shortcuts 30
R list of default shortcuts 32
R 112 Simultaneous branch in SFC 150, 156, 158
Rail 138 SINT 79
REAL 79 Size prefix )
Rebuild Project 177 Software requirements 22
Rectangle in page layout 214 Sorting the cross reference list 39
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Source area
Source conversion
Specials in PROPROG wt Il
ST
assignment statement
call editor
call function
call function block
CASE statement
comment

212

75

221

112
101, 107
99

107

108

102

100

depending on the implementation 221

edit statement

EXIT statement

expression

FOR statement

general description

IF statement

insert variable

operand

operator

REPEAT statement

RETURN statement

statement

statement keywords

WHILE statement
ST worksheets
Standard function block
Standard print mode
Starting the program
Statement

assignment statement

control statement

102

103
100, 101
102

100

102

105
100, 101
100, 101
102

103

100

102

102

44

14

209

22

100
101, 107
102

inserting in ST using the Edit Wizard 103

iteration statement
keywords statement
selection statement
Status bar
Step
change properties
initial
insert
Step (debugging)
STRING
String data types
Structured data types
debug
initialized
structures with arrays
Structured text
see ST
SUB
Submenus, general description
Subtraction
Subtree 'Library’

102
102
102
40
150
153
150
150, 151
195
80
87
84
198
86
86

113

25

101, 113
19

Index
Subtree 'Data Types’ 18, 42
Subtree ’'Instances’ 16
Subtree 'Library’ 42
Subtree 'Logical POUs’ 15, 42
Subtree 'Physical Hardware’ 13, 42
Symbolic variable 89

Symbols in the Cross Reference Window
37

System item 214
System task 12
T
Task 12,13
associate a program 175
Template 55
Saving a project as template 56
Text editor
declaring data types 87
edit IL 111
edit ST 99
general description 44
TIME 79, 80
Time scheduling 12
Timer function block 14
TO 102
Toolbar 27
Tooltips 27
Trace 195
Transition 150, 151
changing properties 162
detail 166
direct connection 150
insert 151
variable 162
Translating project language 70
Translation file
exporting 70
importing 72
switching project language 74
Trigger configuration (Logic Analyzer) 203
U
UDINT 79
UINT 79
Undocking/Docking the cross reference win-
dow 40
UNTIL 102
User defined data types 17, 81
array 81
string 87
structures 84
User Interface
menu bar 25

User interface
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cross reference window 36
Edit Wizard 45
general description 24
main screen 34
message window 35
overview window 48
status bar 40
submenus 25
toolbar 27
workspace 34
User interface, customize 24
User library 19, 63
USINT 79
\"/
VAR 93
VAR _EXTERNAL 90, 93
VAR _EXTERNAL_FB 94
VAR_EXTERNAL PG 93
VAR _GLOBAL 90, 94
VAR _GLOBAL_FB 94
VAR _GLOBAL_PG 94
VAR _IN_OUT 93
depending on the implementation 221
VAR_INPUT 90, 93
VAR _OUTPUT 90, 93
Variable 17
adding to the Logic Analyzer 202
declare 95
declare using the variable editor 95
declare while editing a code body 95
delete from Logic Analyzer 202
directly represented 89
force 190
global 90
initialize 91
insert in FBD 127
insertin IL 115
insertin LD 145
insert in SFC 159, 162
insertin ST 105
inserting into watch window 196
keywords 93
local 90
located 89
overwrite 190
retentive 91
scope 90
status in online mode 189
symbolic 89
watch window 196
Variable declaration 16, 17
function block instance 97

inserting keywords using the Edit Wizard

95
instantiation 93
keyword 93
location 90
location prefix 90
size prefix 90
types 93
Variable worksheets 44
View mode for user library worksheets 63
w
Warnings
displayed in the message window 35
Watch window 196
debug arrays and structures 198
insert variable 196
WHILE 102
Wildcards 39
Wildcards (filtering cross references) 39
Wired-OR 138, 141
Wizard
Project Wizard 53
WORD 79
Worksheet
delete 65
description 56
exit 49
insert 61
online mode 184
preview 215
print in online mode 207
save 65
variable 56
Workspace 34
X
XOR 112
Z
Zipping a project 68
zwt files 68
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be in motion

Baumdiller Niirnberg GmbH Ostendstral’e 80-90 90482 Nuremberg Tel: +49(0)911-5432-0 Fax: +49(0)911-5432-130 www.baumueller.de

All the information in these Operating Instructions is non-binding customer information; it is subject to ongoing further development and is updated on a continuous basis

by our permanent change management system. Note that all the data/numbers/information that are quoted are current values at the time of printing.

This information is not legally binding for dimensioning, calculation and costing. Before using the information listed in these Operating Instructions as the basis for your own
calculations and/or applications, make sure that you have the latest most current information.

This means that we accept no resonsibility for the accuracy of the information.
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