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Preface

Purpose With ProTool, you perform system-specific configuration for Operator Panels
(OPs) having graphics displays. TReToolUser's Guideexplains the way
in which you use the ProTool configuration tool and what configuring invol-
ves. The manual is applicable to the Operator Panels
- OP37,
— OP25,
— OP35 and
— OP45.

How it fits in This manual is part of the SIMATIC HMI documentation. The documentation
includes the mauals for the configuration tool, the Operator Panels and com-
munciation between the PLC and the OP. Below, you will find an overview
diagram and a description of when you require the different manuals.
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Configuration ProToollLite
OoP
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Installation Displays Displays
Manual

PLC

Connection

¥
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Document Type

Target Group

Contents

Getting started
Product brief

Beginners

This document guides you step by step through the
configuration of

e a screen containing static text

e a screen containing an input/output field
and a bar graph

e changing from one screen to another
* amessage

A document is available for each of the following:
— OP3, OP5, OP15

- OP7,0P17

— OP25, OP35, OP45

ProTool
User’s Guide

Configurer

Provides information for working with the ProTool
configuring tool.

It contains
* basic rules for configuration

» a detailed description of objects and functions th
you can configure

e examples of configuring objects

This document is valid for OPs having graphics dig
plays.

ProTool/Lite
User’s Guide

Configurer

Same contents as the ProTool User’s Guide. This
document is valid for OPs having text based displa

ProTool
Online Help

Configurer

Provides information on your computer (PU or PC)
screen for working with the ProTool configuring tog
The online Help is context-sensitive and contains

¢ a general description of the editors to be found i
ProTool

» a detailed description of the different fields in the
dialog boxes

e a comprehensive description of the functions

at

yS.

Application Example
Commissioning
Instructions

Beginners

Example configurations are supplied with ProTool
together with the associated PLC programs. This d
cument describes

* how you load the examples onto the OP and the
PLC

¢ how you can run the example

¢ how you can upgrade the connection for your

application

ProTool User’s Guide
Release 09/96
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Document Type

Target Group

Contents

OP37
Equipment Manual

OP25, OP35, OP45
Equipment Manual

OP7, OP17
Equipment Manual

OP5, OP15
Equipment Manual

Commissioning
engineers, users

Describes the OP hardware and general operation
contains

* installation and commissioning
* adescription of the OP device

¢ electrical installation with connection of the PLC
printer and configuration computer

e OP modes
¢ OP operation

 description of the standard screens supplied wit
the software and their usage

* how to install options

e maintemance and replacement of spare parts

t

=]

OP3
Equipment Manual

Commissioning
engineers, users,
programmers

Describes the OP hardware, general operation and
the connection to a SIMATIC S7.

Communication
User’s Guide

Programmers

Provides information on connecting OPs to the foll
wing PLCs:

e SIMATIC S5

e SIMATIC S7

e SIMATIC 500/505

* block drivers for other PLCs
This document describes

 the configuration and parameters required to
connect the OP to the PLC and to the network

» the user data areas used for exchanging data
between the OP and the PLC

O
T

Other PLCs
Online Help

Programmers

Provides information for connecting OPs to PLCs
such as

e Mitsubishi
» Allen Bradley
e Telemecanique

The drivers for connections to these PLCs are locd
on separate floppy disks and are referred to as
NATIVE drivers. Installation of a driver also installs
the associated online Help.

ted

ProTool User’s Guide
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How the manual is
organized

Conventions

Applicability

Obtaining
product support

TheProToolUser’s Guides organized as follows:

Chapters/1-4 contain general information. This is information about what
ProTool represents, what functions ProTool supports and
how ProTool is run under Windows.

Chapter|5 describes the basic approach to configuration with ProTool.
You should study this chapter before you start configuring.

Chapters 6--10 contain detailed information on how to configure different
objects. Instructions are given on step-by-step basis.
Chapters 11--17show you how to
— create your configuration in different languages
— compile and download your configuration to the OP
— print your configuration
— copy and archive your configuration.

The following conventions are used in this manual:

VAR_23 Typewriting identifies inputs or outputs as shown on the
screen. They may be commands, filenames, entries in dia-
log boxes or system messages.

F1 Names of keys are shown in a different type for identifica-
tion purposes.

File - Menu items are shown in this form. The whole path is

Edit always specified, showing how the menu item is accessed.

Variable Dialog boxes as well as fields and buttons in dialog boxes

are shown in italic type.

The different issues of the User’s Guide apply to the following ProTool
versions:

Issue 07/94 Valid for ProTool versions up to and including 1.31.

Issue 09/95 Extensions and revisions.
Valid for ProTool version 2.0 or later.

Issue 09/96 Correction of errors and inclusion of the OP37.
Valid for ProTool version 2.5 or later.

In the event of technical queries, please get into touch with your point of con-
tact at the Siemens agency or branch which takes care of your affairs. You
will find the addresses in Appendix&lemens Worldwidén addition, you

can call our hotline or49 (911) 895-7000 (Fax 7001)

ProTool User’s Guide
Release 09/96
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Abbreviations

ProTool User’s Guide
Release 09/96

The abbreviations used in tReotool User’s Guidehave the following

meanings:

AG Automatisierungsgerat (German for "PLC")
AM Alarm Message

ANSI American National Standards Institute

AS 511  Driver of the PU interface to the SIMATIC S5
ASCIl  American Standard Code for Information Interchange
EM Event Message

EM Equipment Manual

LED Light-Emitting Diode

MPI Multipoint Interface (SIMATIC S7)

OLE Object Linking and Embedding

oP Operator Panel

PC Personal Computer

PG Programming Unit

PPI Point to Point Interface (SIMATIC S7)

PLC Programmable Logic Controller

RAM Random Access Memory (working memory)
UM User Manual
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ProTool
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ProTool is an easy-to-use configuration tool for Operator Panels (OPs). It can
run under Microsoftl Windows1. You can use a mouse or the keyboard to
execute most of the actions that have to be performerbifool.

Configuration consists in creating screens and messages and linking them to
the PLC program. This means that the sequences of events on the PLC can be
visualized and manipulated.

Screens are used to create an image of the process. This means that the ope-
rator can quickly grasp the relationships and intervene in the process, should
this be necessary. Text explains individual elements on the screen. Graphics,
such as trends and bar graphs, display trend patterns — for example, of tempe-
rature or current fill levels. The operator has to call screens. He can also enter
values which are then transferred to the PLC.

Messages draw the operator’s attention to certain operating states or display
malfunctions in process execution. Messages are displayed automatically.

Operator Panels have a system keypad and a function keypad. The system
keypad contains the keys for operating the Operator Panel, such as cursor
control and inputs. Functions can be assigned to function keys in the configu-
ration. By that the actual control sequence is implemented.

Configuration is performed on a PC or a programming unit (PU). The confi-
guration then has to be compiled under ProTool and downloaded to the OP. If
connected to the PLC, the OP displays the current values. Figure 1-1 shows
the different phases in which work is performed with configuration data.

1-1
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Components of
a configuration

Object types

Printing a
configuration

Configuration phase Download phase Process control phase
PC or PU oP
ProTool A DISPLAY
Configuration Configuration
data data
Connection
PLC

Figure 1-1 Configuration Phase, Download Phase and Process Control Phase

A configuration consists of different components, including:
— setting the PLC and the type of connection

— general settings for the Operator Panel

— objects such as variables screens and messages.

ProTool incorporates different editors with which you can configure the diffe-
rent object types. Every object is created under a symbolic name, by which it
is referenced.

Part or all of the configuration can be printed with ProTool. "Part” means that
all the objects of a single object type, such as messages or variables, are prin-
ted.

ProTool User’s Guide
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requirements

Virtual
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Methods of
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Table 2-1 shows the system requirements for running ProTool.

Table 2-1 System Requirements for ProTool
Device Required

CPU 80486 SX/33 MHz
Main memory 8 MB

Free space on hard disk| 2 MB in Windows directory
20 MB for ProTool

Graphics card VGA

Floppy disk drive 357

Microsoft Windows MS Windows 3.1
MS Windows for Workgroups 3.11
Windows95

The system requirements depend on the operating system being used.

To improve performance, and thus speed, we recommend that you create vir-
tual memory for Window®.

Virtual memory should be of tHeermanent type and at least 8 MB. You
create virtual memory in the Windowsain groupunder theControl Panel
program group. At this point you choose 886 Enhancedton.

Information is written temporarily from main memory to a file on your hard
disk. This file is a hidden file which reserves storage space on your hard disk.
When you require the information again, Windows loads it back into main
memory.

You have to install ProTool under Windows. You can install it either from the
floppy disks supplied to you or — for example, for networks — from your hard
disk.

2-1



Installation

STEP 7 integration

Selecting
a language

Installing from
floppy disk

If STEP 7 programming software, version 2 or higher, is available on your
computer, you can install ProTool integrated in STEP 7. The advantages of
doing this are as follows:

* You manage ProTool projects with the SIMATIC Manager, the same tool
as you use for managing your STEP 7 projects.

* You can select STEP 7 symbols and data blocks from a text or graphic list
as variables. The data type and the address are entered automatically.

e ProTool lists all the PLCs in your STEP 7 project and determines the cor-
responding address parameters once a PLC has been selected.

Before installation proper begins, the system asks you what language and
options you wish to use. Installation begins in the same language as Windows
is installed. After you have selected the language in which you want to have
ProTool installed, installation is resumed in the language you specified. You
cannot change the ProTool language in Online mode. If you wish to be able
to use the ProTool user interface in a different language, you have to re-in-
stall ProTool.

To install ProTool, proceed as follows:

h

ca-
S.

Step Windows 3.1 or later Windows95

1 Start Windows.

2 Insert the first floppy disk into the drive.

3 Select in the File Manager the| Select in the Explorer the drive
drive in which the floppy disk [ in which the floppy disk is in-
is inserted and double-click on serted and double-click on the
thesetup.exe  program. setup.exe program.

4 A dialog box appears in which you can click, un@gtions the
software packages you wish to have installed. Perform modifi
tions here only if you have ordered optional software package

5 UnderSTEP 7 select whether

ProTool should be installed as
Integratedor Standalone
6 Follow the setup instructions on the screen.

ProTool User’s Guide
Release 09/96
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Installable
components

ProTool
Examples
Graphics library
OP firmware
Optional

PLC drivers

Optional
functions

Floppy disk for
OP45

Installing from
hard disk
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You can vary the size of your installation by means of the options.
The following components are installed using the options offered to you:

is the program for creating configurations.
are executable example configurations for both the OP and the PLC.
is ready-made symbols for different topics.

is the firmware for the OP. You have to specify this function when you are
installing ProTool for the first time.

are drivers and examples for "non-SIMATIC” PLCs and have to be ordered
separately.

are loadable functions which you have to order separately.

For the OP45, you are supplied with a separate floppy disk labeled
CONFIGURATION-DISK COROS OP45which you should install only on

the OP45. This floppy disk formats the hard disk of the OP45 and installs the
operating system fadDperator Control and Process Monitoring

For you to be able to install ProTool from hard disk, you have to copy the
floppy disks to your hard disk before you can start installing. When copying
to hard disk, abide by the conventions described below.

ProTool consists of four components, which are also labeled separately on
their floppy disks. These four components are:

— ProTool software labeledProTool

— Firmware labeledFirmware

— Optional PLC drivers labeledDriver

— Optional functions labeledFunctions

Create a separate directory for every one of the four components and the
floppy disks containing the name of the component and the number of the
floppy disk. The directories have to be created in accordance with the labels
on the floppy disks.

This means that you create for the ProTool software the directories
\PROTOOL\DISKn

wheren is the number of the floppy disk. For floppy diskyou therefore

create a directory callé®ROTOOL\DISK1; for floppy disk2 you create a

directory calledPROTOOL\DISK2, and so on.

For the firmware, create a directory calletRMWARE\DISK1.

2-3



Installation

Icons in the ProTool is installed in a program group of its own. Following installation,
program group in you will see the following icons in the program group:
Windows 3.x
pros Double-clicking this icon launches ProTool.
AE
ProTool
For late breaking information about ProTool, double-click
J this icon.
Feadke
To call online Help, double-click this icon. You can also
@ call online Help in ProTool by pressing kEg.
ProT ool Hilfe
To modify Setup, double-click this icon. You can modify
Setup to install, for example:
PraT ool Setup — a different language,
— an option or
— ProToolintegratedor Standalone
The taskbar with With Windows95, you call ProTool by means of the taskbar. The icons des-
Windows95 cribed under Windows 3.x will be found here as entries on the taskbar.

If you have installed ProTool to [&tandaloneyou will find it in thePro-
gramsfolder. If you have installed ProTool to beegrated you will find it
in theSimaticfolder.

Note

Before you start work on a configuration, you should first read about the file
structure created for ProTool and the significance of the standard screens
supplied to you by consulting section 16.

2-4 ProTool User’s Guide
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Overview of Device-Specific Functions 3

The following tables give you an overview of
e objects (table 3-1),
e settings for the target system (table 3-2) and
¢ general settings (table 3-3).

that can be configured for the individual devices. The tables refer to the parameters in the dialog boxes.

Table 3-1 Configurable Objects

Objects
OP25 | OP35 | OP45
OP37

Screens Text X X X
Character graphic X X X
Graphic X X X
Input Display X X X
Password level X X X

Field length X X X

Variable X X X

Colors mono | X X

Hide X X X

Functions X X X

Multiplexing X X X

Information text X X X

Output Display X X X
Field length X X X

Variable X X X

Colors mono | X X

Hide X X X

Multiplexing X X X

Trend graphic Actual Value X X X
Samples/max. X X X

Background color mono | X X

Scale color mono | X X

X axis X X X

Y axis X X X

Hide X X X

Multiplexing X X X

Trends X X X

ProTool User’s Guide 3-1
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Overview of Device-Specific Functions

Table 3-1

Configurable Objects, continued

Objects

OP25 | OP35 | OP45

OP37

Bar

Direction
Scale color
Border

Y axis
Colors

Hide
Multiplexing
Variable

X X X X X X
X X X X X X X

Function keys/soft keys

16/20 | 16/20

Attributes

Background color
Start screen
Information text
Functions

Hide

3
o
=1
o
x
x

Event
messages

Standby message

Information text

Message field

Display
Field length
Variable
Colors
Hide
Functions

Attributes

Priority
Port

Print
Relay
Functions

Alarm
messages

Information text

Message field

Display
Field length
Variable
Colors
Hide
Functions

Attributes

Priority
Acknowledgment
Port

Print

Relay

Functions

X X X X X XX X X X X X|X]|X X XXX|XXXXXX|X|X]| XXX

X X X X X XX X X X X X|X]| X X XXX|XXXXXX|X|X]|X XXX
X X X X X X[ X X X X X X|X| X X XXX|XXXXXX|X|X]|X XXX

ProTool User’s Guide
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Overview of Device-Specific Functions

Table 3-1 Configurable Objects, continued

Objects
OP25 | OP35 | OP45
OP37

Variables Type X X X
Length X X X

Polling time X X X

Decimals X X X

Address X X X

PLC X X X

Limit values X X X

Functions X X X

Options 3 identifications max. X X X

Initial value X X X

Download Write directly X X X

Write indirectly X X X

Read continuously X X X

Online X X X

Recipes Download Direct/indirect X X X
PLC X X X

Identifications 3 max. X X X

Name X X X

Number X X X

Version X X X

Structure Fix/abolish X X X

Variable X X X

Entry name X X X

Trends Display X X X
Samples X X X

Colors mono | X X

Trigger Bit/pulse X X X

Variable X X X

Line type X X X

Limit values X X X

Multiplexing X X X

Guide lines X X X

Text or Text list Value/binary/bit X X X
graphic lists Text X X X
Graphic list Value/bit X X X

Graphic X X X

ProTool User’s Guide
Release 09/96
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Table 3-2 Configurable settings for the target device

Settings for the system

OP25 | OP35 | OP45
OP37

Screen/Keys | Window Fixed window X X X
Message indicator X X X

Messages Alarm messages X X X

Event messages X X X

PLC System clock X X X
Driver SIMATIC S5-AS511 X X X

SIMATIC S5-FAP X X -

SIMATIC S5-L2-DP X X -

SIMATIC S7-300/400 X X -

SIMATIC S7-200 X X -

FREE SERIAL X X -

SIMATIC 500/505 X X -

Parameters Depend on PLC X X X

Area pointer | Interface area X X X
User version X X X

Screen number X X X

Data mailbox X X X

Event messages X X X

Alarm messages X X X

Alarm acknowledgment PLC X X X

Alarm acknowledgment OP X X X

System key assignment X X X

Function key assignment X X X

LED assignment X X X

Trend request X X X

Trend transfer 1 X X X

Trend transfer 2 X X X

Parameters | Messages Printout X X X
Alarm messages X X X

Overflow warning X X X

Character/Titles X X X

Miscellaneous User version X X X

Time/date format X X X

OP password X X X

Recipe parameter record X X X

3-4 ProTool User’s Guide
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Overview of Device-Specific Functions

Table 3-2 Configurable settings for the target device, continued
Settings for the system
OP25 | OP35 | OP45
OP37
Printer Interface Interface X X X
Type X X X
Data bits X X X
Parity X X X
Stop bits X X X
Baud rate X X X
Settings OP printer selection X X X
Active OP printers X X X
Setup X X X
Language Configuration possible in all X X X
assignment | Windows languages
Languages simultaneously |3 configuration languages X X X
loadable on the OP
Character set | Attributes X X X
Language dependent (3) X X X
Language independent (1) X X X
Functions Entry points X X -
Functions X X -
Table 3-3 Configurable General Settings
General settings
OP25 | OP35 | OP45
OP37
PC Interface | Download MPI / serial X X -
Interface X X X
Baud rate X X X
Function LED image X X X
Keys Keyboard image X X X
Password level X X X
Functions X X X
Soft Keys LED image X X X
Keyboard image X X X
Password level X X X
Functions X X X
Global assignment X X X
ProTool User’s Guide 3-5
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Working with ProTool 4

This chapter contains a general description of how to run ProTool. This de-
scription is not a substitute for the general Windows documentation.

4.1 General Handling

Working with a
Mouse

Working without a
Mouse

ProTool User’s Guide
Release 09/96

ProTool is primarily designed to be run with a mouse. The different editors
are provided with special tool bars that have editor-specific buttons. These
tool bars are shortcuts to frequently used functions.

ProTool can, however, be configured with the keyboard to a large extent.

The following sections tell you how to handle mice and keyboards.

In ProTool, you always use the left mouse button when you work with the
mouse. An exception to this is on selecting the background color, when you
use the right mouse button. Refer to online Help: Color palette.

In the ProTool documentation, the following terms are used for working with
a mouse:

Click The mouse button is pressed and released.

Drag The mouse button is pressed and held down, the cursor is
moved to its new position, and the mouse button is released.

Double-click  The mouse button is pressed twice in quick succession.

If you work without a mouse, the same key conventions apply in ProTool as
in Windows.

Table 4-1 shows the key combinations for fine adjustment of the fields on
screens.



Working with ProTool

Table 4-1 Keys and Key Combinations in ProTool

Keys/Key Combinations Functions
Message editor:
SHIFT + left arrow Select character to left of cursor
SHIFT + right arrow Select character to right of cursor
CTRL + arrow Next configured message
Character graphic field:
CTRL + arrow Show line strokes
Move fields on screens:
Left arrow / right arrow Move field left/right
Up arrow / down arrow Move field up/down
Enlarge fields on screens:
CTRL + left arrow Enlarge field horizontally to left
CTRL + right arrow Enlarge field horizontally to right
CTRL + down arrow Enlarge field vertically down
CTRL + up arrow Enlarge field vertically up

Reduce fields on screens:
SHIFT + CTRL + left arrow Reduce field horizontally to left
SHIFT + CTRL + right arrow | Reduce field horizontally to right
SHIFT + CTRL + down arrow | Reduce field vertically down
SHIFT + CTRL + up arrow Reduce field vertically up

Details of keys and On some menus, the menu items are followed by details of keys and key
key combinations combinations. If you press that key or key combination, the menu item is
initiated. You do not have to chose the menu beforehand.

If menu items, icons or buttons are dimmed, the functions are unavailable.

4-2 ProTool User’s Guide
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Working with ProTool

4.1.1 Opening Several Configurations and Editors

Opening several Under ProTool, you can open several configurations and editors simulta-
configurations neously. You can copy data to and from a configuration via the Clipboard.
This simplifies work, since you do not have to re-configure all of the data.

Opening several The same applies to editors, for you can also open several editors simulta-
editors neously. You can also open an editor several times over, thus being able to
work at different points in the editor.

Active window A window is opened every time you select a configuration or an editor. You
can open up to three projects simultaneously.

You can always edit the active window. You can recognize an active window
by the color of its title bar, which is different from that of the other windows
(refer to figure 4-1).
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File Edit Edjtors! Messages Systemm Options Window Help
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Editors: Dbjects: SIS LEI Ty

Screens b bl

Event Messages TR

T Alarm Messanee e — Fiolos| Frel ool
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Figure 4-1 ProTool Screen with Several Open Windows
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4.1.2 Using Online Help

Purpose

Calling
online Help

Online Help
window

Online Help is a complete reference tool which you can choose at any time
while you are configuring. By using online Help, you obtain information ab-
out dialog boxes, menus, ranges of values etc.

You can call online Help in several ways:

F1 You can always predsl in ProTool to consult online Help.
Online Help is automatically called for the editor in which
you happen to be working or for the dialog box you se-

lected.
Context- Clicking the Help button on the tool bar transforms the
sensitive cursor into an arrow with a question mark. Clicking this

cursor in ProTool on an item about which you would like
more information calls online Help, and the corresponding
position in online Help is displayed.

The topics you click may be dialog boxes, menu items, but-
tons on the menu bar or palettes.

If you are not working with a mouse, you activate context-
sensitive Help by pressir@HIFT + F1.

Help menu You can call online Help by choositglp — Contents
from the menu. The first page of ProTool online Help is
then displayed. You can specify a search term directly by
choosingHelp - Searchfrom the menu.

Figure 4-2 shows the online Help window:

=-| ProTool Help
Datei Bearbeiten Lesezeichen 2

|1nhall lﬁuchenléurijckl Bishegl ££ I > _
Screens for OP35/45

Flashing

Highlighted text flashes on the screen.

Figure 4-2  Online Help in ProTool
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Green text A green, underlined topic indicates a jump which links to another topic. If
you click on the jump, the new topic is displayed in a different window.

A green, dotted underlined topic indicates a jump which references a brief
explanation. Clicking the cursor on this jump displays a window containing
the explanation. The window is hidden by clicking anywhere on its surface.

Jumps in Furthermore, online Help frequently displays screen dumps of ProTool, i.e.
screen dumps editors, dialog boxes etc. There are jumps under many of these screen dumps.
If you point to a jump, the pointer changes to a hand shape. If you click on
the jump, you go to other topics or call a secondary window. You obtain furt-
her information in this superimposed window.

If you click in online Help on a button or a menu item in a screen dump
which causes the ProTool software to branch to a dialog box, online Help
similarly branches to the related topic. If you click in online Help on a field
in which an entry has to be made in the ProTool software, a secondary win-
dow containing a description is opened.

Displaying To make the jumps in screen dumps visible, press the following key com-
jumps binations:
CTRL + TAB  All invisible jumps are displayed while you hold down
CTRL + TAB.
TAB The first invisible jump is displayed. Every time you press

TAB thereafter, the next jump is displayed. PRETURN
to initiate the jump.

SHIFT + TAB  This key combination displays the previous jump. Press
RETURN to initiate the jump.

ProTool User’s Guide 4-5
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4.1.3 Status Bar in ProTool

Purpose

Displaying
information

41.4 All Menus

Menu bar

Main menu items

The status bar is the bar at the bottom of the screen. In ProTool, the status bar
displays general information and editor-specific details.

The general information includes items such as the OP that you have selected
or how you can call online Help. Editor-specific details, on the other hand,
might be the language and the assignment of the message in the area pointer.
Figure 4-3 shows the status bar with messages.

FLC_1:DB10D20.0 |German OP35

Figure 4-3 Status Bar with Messages

In the status bar you can also display information about the functions of
jumps and menu items. To do so, click the topic you require and hold down
the mouse button. While you do this, the corresponding information will be
displayed in the status bar. If you do not want to initiate the function, conti-
nue to hold down the mouse button and drag the mouse away from the selec-
ted topic.

There are various editing levels with configuration. They are represented by
main menu items on the menu bar (see figure 4-4).

File Edit Editors! System Options Window Help

Figure 4-4 Menu Bar

All the editing steps of an editing level are arranged under one main menu
item. The main menu items are specifically:

File All editing actions concerning the entire configuration are
concentrated here. At this point you can, for example, open
and save files, compile files and download them to the OP
etc.

Edit All editing actions concerning selected or highlighted sec-
tions of the configuration are concentrated under this main
menu item. At this point you can, for example, cut, copy,
paste etc. fields or text.

ProTool User’s Guide
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Editors! TheEditorswindow is displayed. All the editors used for
configuring the OP are concentrated here. At this point you
can select the editor you want to work with — for example,
for screens, event messages etc.

System General settings for the OP are listed under this main menu
item. At this point you define the structure of the display,
the link to the PLC program and PLC-specific settings.

Options At this point you will find default settings, cross-references
and OLE settings.

Window All the editing steps for arranging the windows of ProTool
are located here. You can select, for example, the window
you want to have on top, or you can arrange all the open
windows on the screen, etc.

Help By choosing Help, you go to online Help.
Editor-dependent Editor-dependent menu items appear only after the corresponding editor has
menu items been called. All the editing steps specific to that editor appear under these

menu items. The following menu items are affected:

Screen At this point you can, for example, select screen attributes,
create fields, display palettes etc.

Messages By choosing messages, you can, for example, edit variables
or information text, open additional windows etc.

Cross-reference You obtain information about which objects refer to each
other in your configuration.

ProTool User’s Guide 4-7
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4.2 Tool Bar

Purpose

Summary
of functions

s

W

<)

&|

Z |

Some functions can be accessed via the menu system and also directly by
means of the tool bar at the top border of the screen. The buttons are self-
explanatory and represent shortcuts.

The tool bar always features the functions belonging to a specific editor. The
structures of the tool bar for the screen editor and the message editor are
shown in figures 4-5 and 4-6.

File Edit Editors! Screen System Options Window Help

Cl=E FEE e @a) EEE) T EIE) 10 =] )

Figure 4-5 Tool Bar for Screen Editor

File Edit Editors! Messages System Options Window Help

MECEEEEEDEERARIE

Figure 4-6 Tool Bar for Message Editor

Below, a description is given of all the buttons on tool bars:

New Open a new project with the default settings.

Open Open an existing project. Thiee Opendialog box is
opened. You choose the project you require from the dialog
box.

Save Save a project under its name. If it is a new, unnamed pro-

ject, theSave aslialog box is opened.

Cut Cut highlighted sections from a project and store them on
the Clipboard.

Copy Copy highlighted fields from the project and store them on
the Clipboard.

Paste Paste fields in the project from the Clipboard.

Context- Obtain a special cursor. Click the cursor on the item

sensitive help  about which you require more information. Online help is
chosen.

ProTool User’s Guide
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Enlarge/ Enlarge/reduce the screen segment on the display.
Reduce
Style Assign a style to highlighted text:

inverse, underlined, flashing.

Align Align selected fields in relation to each other:
left- or right-justified, from top or bottom margin, with
identical column or row spacing, of identical width or
height.

Monochrome  Toggle the screen display between Monochrome and Color.

Foreground/ Place the selected graphic object in the foreground or back-
Background ground.

WYSIWYG Toggle variables between their symbolic name and their
mode actual length.

Edit Toggle between message and information text.
information text

Insert field Insert fields in a message.
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4.3 General Settings

Menu items

Options -
Default Setting
Options -

OLE Preferences

Screen - Surface

Screen - Zoom
Screen -

Tool Palette

Screen — Character
Graphics Palette

Screen -
Size/Position

Screen -
Black/White

Screen -
Reference Text

Messages -
Attribute Window

Messages —
Reference Text

Window

Window -
Keyboard

4-10

You can customize the ProTool user interface. This includes arranging the
windows and displaying or hiding palettes. Specifically, the following menu
items are involved:

At this point you can modify the default settings of names and settings.

At this point you select the programs which you wish to use for creating and
editing graphics.

At this point you can set how the surface should be displayed on your screen.
That is, whether you prefer a grid, with dots or without dots.

At this point you enlarge or reduce the image on the screen.

At this point you can display or hide the tool palette for the screen editor.
When displayed, the tool palette is used for quick configuration of fields. You
do not have to chooskcreen- Fieldsfrom the drop-down menu.

At this point you can display or hide the character graphics palette for the
screen editor. The character graphics palette is displayed only if you are crea-
ting a field with graphics characters.

If you choose Size/Position, a window is displayed or hid. It contains details
of the current cursor position and the size of the object you selected. Values
are specified in pixels.

In an OP25 configuration, the image on the screen is toggled between Black/
White and Color.

If you select Reference Text, the screen in the reference language correspon-
ding to the active screen is displayed. If you chooségpdy button on the
reference screen, all text strings on the reference screen are applied to the
active screen.

You use this menu item to display or hide the attribute window. In this win-
dow, you set different options which apply to just one message. This might be
its priority, for instance.

You use this window to display or hide the reference text window. In this
window, message text is displayed in the reference language.

Under this menu item, you will find settings for customizing your screen.
This includes displaying more than one window on your screen simulta-
neously, for instance.

You use this menu item to display or hide the language-dependent keyboard
assignment.
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4.4 Information Functions

Summary

File - Project
Information

File - Download

System — Memory
Requirements

Options -
Cross-reference

ProTool User’s Guide
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ProTool contains functions that provide information about the entire configu-
ration. These items are listed below:

Here you will find general information about the project: device type, date
created and modified, author etc.

Once the connection to the OP has been established, you can learn here the
firmware version and available storage capacity on the OP.

After a configuration has been downloaded, the storage space it requires on
the OP is displayed.

The objects that refer to each other are displayed. If, for example, you wish
to delete a variable which is being used in a field, you find the associated
field by means of Cross-Reference. Double-click on the specified field to
have ProTool jump directly to the field.
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4.5 Dialog Boxes

Settings When you open a dialog box, only the essential settings are visible initially.
Optional settings may be accessed by clicking a button. Clicking a button
opens yet another dialog box, which may contain more buttons.

An example of the structure of a dialog box is shown in figure 4-7.

e B

Scale Color: | Cancel |

| M Black 2] (R Am |

X Border min | O cotors... |

[ Limit Value Lines T Hide_ |
| O Muttiplexing. __|

Variable

van_i KF PLC_1

|_Edi ;|| puplicate | bW 0

Figure 4-7 Bar Dialog Box

A description is given below of all the points that you have to remember
when you are using dialog boxes.

Branching to other If there is an ellipsis after an option in a dialog box (see figure&hi),
dialog boxes ProTool branches to another dialog box if you choose the button.

If there is a check box in front of an option in a dialog box, you branch to an
optional setting (see, for example, figure 4¢7axi by choosing the button.

You can tell from the check box whether a configuration is present in the dia-
log box (checked box) or not (unchecked box).

Closing a Dialog boxes contain eith@K andCancelbuttons or &losebutton.

dialog box In the first case, you have two options for closing a dialog box — you can

close with or without saving.

To close a dialog box and to save any changes you may have made at the
same time, exit from the dialog box by pressing@iebutton.

If you exit from the dialog box by pressing tBancelbutton, any changes
you may have made are lost.

In the second case, tl#osebutton is used to close the dialog box. In this
type of dialog box, any changes you may have made take immediate effect;
in other words, changes do not have to be explicitly saved.

- ProTool User’s Guide
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Device type

Display

Object types

Variables

Information text

General settings

Compiling,
downloading
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You configure the different OPs in basically the same manner. Before you

can start work on your configuration, you have to set the device type — for
example, OP25. You are now offered only the functions that are available

with this device type. You cannot modify the device type for this configura-
tion once it has been set.

You can use configurations created for the OP35 on the OP37. By choosing
File » Convertfrom the menu, you can convert a configuration created for
an OP35 into a configuration for an OP37.

The display on the Operator Panel can be customized. This refers to the loca-
tion and size of the different windows in which screens and messages are
displayed. The display format applies to the whole configuration. ProTool
exhibits a default setting.

The items you configure are individual objects. We distinguish between dif-
ferent types of objects, such as messages, screens, variables etc. A separate
editor is available for every type of object.

The link to the PLC is established by means of variables. Variables are used
on screens and in messages to read values from the PLC and to display them
on the OP. Similarly, variables can be used to write values to the PLC.

Information text can be configured to provide the OP operator with additional
information about inputs and messages.

General settings for the system and the communication areas in the PLC have
to be performed centrally.

Upon completion, the configuration has to be downloaded to the OP. In this
procedure the configuration is first compiled. "Compile” means that an OP-
readable file is created. This file is then downloaded to the OP.
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5.1 Procedure for Configuration

Introduction A configuration has to be created step by step. Certain steps are mandatory,
others are optional.

An explanation is provided in the following of the different configuration
steps in the order in which they have to be performed. This followed by a list
of the settings required for configuring different functions.

Required details Figure 5-1 shows the basic details that have to be provided for the Operator
Panel and the PLC in your configuration. These details include

OP type

display partitioning

PLC to which the OP will be connected

driver which the PLC and OP will use to communicate with each other
communication areas.

Configuration: OP-specific PLC-specific
components components
Hardware o
and Communication
; -
driver OP type PLC

General Display Communication
settings partitioning data areas

Visualization .
of process Objects =& Addresses
Figure 5-1 Basic Structure of a Configuration
Objects The actual visualization of a process is performed by using objects, such as

screens and messages. These objects are supplied with current values from
the PLC. The specific values concerned are set by means of addresses.
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Procedure
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You create your configuration on a PC or a PU and then download it to the
OP. The procedure for configuration is specifically as follows:

1.

Set device type

After a new configuration has been openedDbeice Selectiodialog
box appears. At this point you set the device type — for example, OP35.
The other items displayed by ProTool thereafter are device-specific.

. Set display partitioning

You set the partitioning of the display by choosing the menu command
System- Screen/KeysTheScreen/Keysdialog box is opened. The set-
tings you perform here apply to the whole configuration. There is a de-
fault setting. Check whether the default setting applies to your configura-
tion. If not, modify the default setting to meet your requirements.

Set PLC and communication driver

You must specify in the configuration the PLC to which the OP will be
connected and the driver which the PLC and OP will use to communicate
with each other. This is done by choosing the menu comBgsteém-

PLC. ThePLC dialog box is displayed. All the settings you perform here
are saved under a symbolic name. If you use a variable in an object, you
specify this symbolic name to connect the OP to the PLC.

Enter communication areas (area pointers)

For the OP and the PLC to be able to communicate with each other, you
must define common data areas. These data areas are known as communi-
cation areas. You enter them by chooshiygtem- Area Pointerdrom

the menu. The communication areas you enter will depend on the types of
object that are being configured. Table 13-1 shows the dependencies.

For the SIMATIC S5 PLC, you must create the interface area by choosing
Area Pointers A detailed description of the interface area will be found in
the Communication User's Guide

Configure objects

Now configure messages, screens and recipes, depending on the require-
ments of your process.

Variables enabling the link to the PLC can be created either directly using
the Variableseditor or you have to wait until you configure the different
objects. If, for example, you create an input field on a screen, you can call
the dialog box for creating variables by choosingEH# button.
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Compile configuration

For the configuration to run on the OP, it must be first compiled. To do
this, choose File- Compilefrom the menu in ProTool

During compilation, a check is made for inconsistencies in the configura-
tion. One inconsistency might be, for example, that a particular type of
object has been configured without the corresponding communication
area being created.

Download configuration to OP

You download the configuration to the OP by choos$iilg — Download
from the menu. Should there be a current, compiled version already, it is
downloaded. If a compiled version does not exist, the configuration is
first compiled and then downloaded.

Example for To create a configuration for an OP35, proceed as follows:

SIMATIC S5

1.

Call ProTool, open the fil§5_35.pdb from the directory
calledprotool\standard and save it choosing a new file name.

Choosesystem- PLC from the menu to set the PLC.

Press th&dit button. TheDriver dialog box now appears. We want to
establish the connection using the SIMATIC AS511 driver.

Press th€arameterdutton. TheSIMATIC S5-AS51dialog box is now
displayed.

Select in th&IMATIC S5-AS51dialog box, for example, tHePU Type
S5 115U CPU944 if you wish to connect the OP35 to that PLC.

If you close the dialog box by clickir@K, the settings are applied. Do
exactly the same in all the other dialog boxes which you may have ope-
ned. Exit from thd’LC dialog box by clicking th€losebutton in order

to apply all the settings.

Choose&system- Area Pointerdrom the menu to configure the interface
area, DB-TDOP.

In theTypefield, you will see thainterface Areahas already been selec-
ted. Press thAddbutton. A dialog box having the titlaterface Areds
opened.

Enter the following values in theterface Arealialog box:
DB: 51, Length:255. This means that DB51 is the interface area.

10. Exit from thenterface Arealialog box by pressin@K in order to apply

5-4

the settings.
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11. Then partition the OP display by choosBystem: Screen/Keyfom the
menu.

12. Select foAlarm/Event Mesghe settingVindow/Windowto enable both
event messages and alarm messages to be displayed on screens simulta-
neously.

13. ViaActive select thaMessage Areand, holding down the mouse button,
position it in the screen layout. This concludes partitioning of the OP dis-

play.
14. Configure a screen (refer to section 7).
15. Choosé-ile - Savefrom the menu to save the file.
16. Choosé-ile — Compilefrom the menu to compile the configuration.

17. Connect the OP to your PC or PU. Chdeige » Downloadfrom the
menu to download the configuration to the OP.
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5.2 Special Features of STEP 7 Integration

STEP 7 Integration

Calling ProTool

Using the
symbol table

If you have installed ProTool as being integrated, you can access the same
database with ProTool as with the engineering tools of STEP 7. You assign
your symbolism only once and use it everywhere. This saves you repeated
inputs.

The communication parameters of the PLC are applied directly to your con-
figuration. When you are configuring variables and area pointers, you access
the STEP 7 symbol table.

You call ProTool as follows:
1. Start the SIMATIC Manager.
2. Select an S7 project or create a new one.

3. Choosdnsert — Hardware - COROS ORrom the menu. The ProTool
project OP1 is created.

4. Double-click orOP1to start ProTool.

You can copy, move and delete the ProTool project in the SIMATIC Manager.

When you are configuring variables, the STEP 7 symbol table is displayed
for you. When you click on a symbolic name, the name and the complete
address are applied automatically to the configuration. This is illustrated in
figure 5-2.

Variable E
MHame: ID B52 Address | aK I

Type: WORD j Range: |pB j Cancel |

| DB- 52 —
I— [] Limit ¥alues...
1 DBW: 0

|

Length [Byte]:
Polling Time [s]:

Decimals:

PLC name: ||:|_|:_1 j|

Comment:

Symbol:

- Modife Index |

DBE5Z_heater
DB52 mixerl
DE5Z motor
DB5Z valved hd

Figure 5-2 Variable Dialog Box with Embedded STEP 7 Symbol Table
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Selecting
the PLC

Updating
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Select the PLC in the way you normally would. For the parameters, the
SIMATIC S7 - 300/400ialog box (refer to figure 5-3) displays all the net-
works, CPUs and FMs available in the STEP 7 project. Once you have selec-
ted the network and the CPU by means of symbolic hames, the parameters
and addresses are entered for you automatically.

You can select the CPU symbolically only if you have placed it in an S7 sta-
tion using the SIMATIC Manager, assigned parameters to it and networked it.

SIMATIC 57 - 300/400

C t OP b bwork:
ones =1 onewor — OP Address and Bus Para

-Define the parameters yourself-
Address:

Maximum address [H5A]):

=
| .
[yl
m
=
o
3

|15

Interface: IF 2B j
Baud Rate: 1875 j
Profile: | MF! j
Choose a communication peer:
— Parameters

-Define the parameters pourself-
MPI-Hetz [1] Address:

CPU314(1] [Frogramme S7[2]) )
Expansion Slot:

117

Rack:

Figure 5-3 SIMATIC S7 — 300/40Dialog Box

If you have not yet created the STEP 7 configuration, you can type in the
parameters. To type in the parameters, s€lefihe the parameters yourself

The symbol table and the address parameters are continuously updated via
the symbolic link. STEP 7 modifications are applied immediately.
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Menu File

Integrating
projects

ProTool
Standalone

Choose menu itenisile —~ New File - OpenandFile - Save As..in
ProTool to open STEP 7 dialog boxes. By way of an example, figure 5-4
shows théDpendialog box.

Open
Entry Point: Hame: Project
[Froject i R e = Browse .. |
Yiew: Filter:
[0ffline =] [corosor = =

----- {3 getstart-op A OP15C int A oplh

Dbject Name: [OP15 C int |

Figure 5-4 OpenDialog Box

In this dialog box, you can open ProTool projects. You can recognize ProTool
projects by the icon preceding them

=%

The dialog boxes fdlewandSave As.look alike, but they have different
functions.

On opening, specify in th@bject Nameentry field an existing ProTool proj-
ect. When creating a new project, you can enter at this point a new name
having a length not exceeding 24 characters.

You cannot call projects under the SIMATIC Manager that have been created
as stand-alone projects. For these projects to be linked to a STEP 7 project,
they have to be integrated. To integrate these projects, choose in Hridd ool

- Integratefrom the menu. Give the ProTool project a different name in the
STEP 7 configuration from that in the original project.

ProTool can still be started as a stand-alone program if you call ProTool Se-
tup and choos8tandalonelf you wish to modify this setting in Setup,
ProTool is not re-installed, only the link to STEP 7 is canceled.

ProTool User’s Guide
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Example: In this example, you will create a ProTool project, including all the prelimi-

Creating a nary work for connecting the OP to the S7 PLC.

ProTool project 1. Create a new STEP 7 project cal@TSTARTn the SIMATIC Mana-
ger.

2. Select th&aETSTARDroject. Then choodesert -~ Hardware —
SIMATIC 300-Statiofrom the menu. Th8IMATIC 300-Stationicon
appears in the SIMATIC Manager.

3. If, when you are creating ti&ETSTARTSTEP 7 project, the icon for an
MPI network does not appear, chodisgert — Subnet- MPI Network

4. Select th&IMATIC 300-Stationicon and choosEdit — Open Object
from the menu. Thelardware Configuratiordialog box appears.

5. Open the hardware catalog by choosifeyv —» Catalogfrom the menu.

6. Click in the hardware catalog on the + sign preceSiMATIC 300Qthen
on the + sign precedif@ACK 300 SelectMounting Railand drag it to
the empty, blue bar of tHéardware Configuratiordialog box. The first
line (expansion slot 0) of the configuration table appears; the rail is ent-
ered on it.

7. Click on the + sign preceding expansion slot 0 to open the configuration
table completely.

8. Click in the hardware catalog on the + sign preceding CPU-300. Select
CPU314 and drag it to expansion slot 2 of the configuration table. The
CPU314 is entered in expansion slot 2, and the line remains selected.

9. Chooseedit — Object PropertiesTheProperties — CPU 314dialog box
appears.

10. Click theMPI button on thé”ropertiescard. TheProperties — MPI Node
dialog box is opened.

11. Enable th&letworkedist box by clicking it. Select thelPl Network 1
entry beneath it.

12. Then, close all the dialog boxes by clickidl or by saving. In this way
you have created and networked the PLC to the extent required for Pro-
Tool. The blank STEP 7 symbol table has been created automatically.

13. To open it, click first on the + sign preceding BETSTARProject, on
the + sign precedin§IMATIC 300 Stationlon the + sign preceding
CPU314and on the + sign precedify ProgramlSelectSymbol table
SY and then choodedit — Open ObjectThe symbol table is opened.

14. Make the following entries:
Symbol: Mixerl
Address: 10.1
TheBOOLdata type is entered automatically.

15. Save and then close the symbol table. You can udéixbel symbol
later to configure a variable.

16. Open théroTool project containing the standard configurations which
were supplied to you. Copy objg@P25 — S7 to yourGETSTARTpro-
ject.
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17. Double-click on th€opy OP25 — Siton. ProTool is started, and the
standard configuration for OP25 is opened.

18. Choose&system- PLC from the menu. ThELC dialog box is opened.
By default, theSIMATIC S7-300/40BLC is entered at this point in the
case of STEP 7 integration.

19. Now, first click theEdit button and then thearameterdutton. The
SIMATIC S7 300/406@ialog box appears.

20. Select the entiyIPI Networklin theConnect OP to Netwolilist box.
This entry now appears in tiselect Communicating Pekst box.

21. Click in theSelect Communicating Pekest box on the + sign preceding
the MPI Networklentry. The entrfCPU314 (S7 ProgramlIgppears.

22. Select th&€€PU314 (S7 ProgramIgntry and close all the dialog boxes
dealing with the PLC by clickin@K or Close The connection between
the OP and the PLC is thus established.

23. Double-click in the editor window drariable TheVariable dialog box
appears.

24. In thePLC list box, choos®LC 1. In theSymbolist box, you will now
see theMixerl symbol from the STEP 7 symbol table. Double-click this
symbol. The following values are applied to the dialog box:

Mixer 1  in theNameentry field
BOOLin theTypelist box

I in theArealist box

0 in theE entry field

1 in theBit entry field
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5.3 The Most Important Objects and Their Settings

When you configure an object type — for example, messages — more settings have to be performed in
ProTool. These details refer to communication, the method of presentation on the display, and printout.

Table 5-1 lists the most important types of object and the settings required for them.

Table 5-1

Objects Used and the Necessary Settings

Objects Used

Associated Settings

Menu Item or Dialog Box

PLC

PLC type, driver

System- PLC

Interface Area
(SIMATIC S5 only)

System- Area Pointers

Event messages

Event message area

System- Area Pointers

Event message area or
message line

System- Screen/Keys

Message printout

Messages- Attribute Window
System- Parameters-. Messages

Message buffer

System- Parameters- Messages

Call event message area
and event message buffer
using function keys:

—local Screen
— global System- Screen/Keys
— Text Edit text
— Output Variable Messages- Edit/Insert Field

Alarm messages

— Text
— Output

Alarm message area

System- Area Pointers

Acknowledgment area

System- Area Pointers

Alarm message area or
message line

System- Screen/Keys

Message indicator

System- Screen/Keys

Message printout

Messages-» Attribute Window
System- Parameters-. Messages

Message buffer

System- Parameters-. Messages

Edit text
Variable

Messages- Edit/Insert Field

ProTool User’s Guide
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Table 5-1 Objects Used and the Necessary Settings, continued

Objects Used

Associated Settings

Menu Item or Dialog Box

Screens

— Text

— Input and output

— Dynamic input/output
— Trend graphic

— Bar graph

— Graphic character

— Bitmap

Edit text
Variable
Variable and text or graphic list
Trends and variables
Variable

Screen- Fields - Text

Screen- Fields - Input/Output
Screen- Fields - Text or Graphic List
Screen- Fields — Trend Graphic
Screen- Fields - Bar

Screen- Fields —» Character Graphic
Screen- Fields - Graphic

variable

Bit-triggered:
variable

trend request
trend transfer 1

Call screen Assign function key

—local Screens

— global System- Screen/Keys
Trends Screen- Fields —» Trend Graphic
— Trends Time-triggered:

System- Area Pointers

— Trend patterns

Variable

Trend request
Trend transfer 1
Trend transfer 2 (for configureq
switch buffer only)

|

System- Area Pointers

Recipes

Variables
Data mailbox

System- Area Pointers

Place standard screens for
"Create Data

Records” on function keys:
— local

— global

Screens
System- Screen/Keys

5-12
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5.4 Partitioning the Display

Areas for
setting

Setting

Example
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The display on the Operator Panel can be partitioned into different areas. On
the one hand, there are the different areas for displaying screens and messa-
ges. On the other hand, there is the area for the function keys. Icons can be
displayed at the edge of the display for the soft keys.

You set the areas by choosiigstem- Screen/Keyfrom the menu. The
settings you perform here apply to the whole configuration. Therefore, define
the areas before you start work on the configuration.

Some areas can be enabled and disabled, and their size and location can be
modified. Many areas are permanently assigned. Table 5-2 lists all the areas
that are possible and the extent to which they can be modified.

Table 5-2 Settable Areas for the Display

Area Enable/Disable Modify
Size Location

Basic area No No No
Fixed window Yes Yes No
Event message area Yes No Yes
Alarm message area Yes No No
Message line Yes Yes Yes
Message indicator Yes No Yes
Icons (individual) Yes No No

All the other areas, such as the system message area, Help window, date and
time window and setpoint inputs, cannot be configured.

Figure 5-5 shows an example of how the display on the OP25 might be parti-
tioned. The fixed window located at the top border of the screen can contain
the date and time, which should always be displayed. The event message area
is partially superimposed on the fixed window. When the event message area
is called on the OP, the date and time display is less important.

Current process data, however, should still be visible to the extent possible.
Icons have been assigned to the six soft keys on the bottom border of the
screen.
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Significance

Basic area

Fixed window

Alarm message area

Event message area
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rride// = d
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Basic area

| | |
| Soft-key assignment |

Figure 5-5 Example of Partitioning the Display on the OP25

The different areas have the following significance for the Operator Panel:

The lowest level, extending over the whole display. All other areas are super-
imposed on parts of the basic area. The location and size of the basic area
cannot be modified. Screens are configured in the basic area. This means that
the contents of the basic area depends on the screen you call.

A window that is permanently open. It occupies part of the basic area. The
fixed window can be enabled/disabled by chooSopen/Keyfom the

menu. If it is enabled, it is displayed while screens are being configured, thus
reducing the available area for screens. You can adjust the size of the fixed
window; it is permanently located at the top border of the screen. You config-
ure the fixed window with thecreeneditor.

The window in which alarm messages appear. The window is opened only
when an alarm message is issued. The window disappears when the alarm
message is acknowledged.

The size and the location of the alarm message area cannot be configured. Its
size is set automatically with the size of the event message area.

The display of alarm messages cannot be disabled. Either an alarm message
area or a message line has to be configured.

The window in which event messages appear. The window is opened only if

it is called. The event message area can be enabled and disabled by choosing
Screen/KeysThere is a choice of two settings for its height. Its location can
also be changed.

ProTool User’s Guide
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Message line The area in which alarm messages and event messages are displayed. The
message line can be enabled and disabled by chd®siagn/KeysHow-
ever, you cannot set the message linetaadvent message area.
The dependencies between the message area and the line are listed in table
5-3. There is a choice of two settings for the height of the message line. Its
location can also be changed.

Message indicator A symbol which draws your attention to waiting alarm messages. The mes-
sage indicator can be enabled and disabled by choBsimegn/Keydts size
cannot be modified, but you can change its location.

Dynamic position With the OP35 and OP37, the message and information text windows are
positioned dynamically as a function of the cursor position so that inputs un-
dergoing editing are not concealed. This function can be enabled and disa-
bled by choosingystem- Screen/Keys

Icon An icon can be placed on the display for the soft keys. This is possible only
for theFx keys that are directly arranged around the screen. You can assign
every key separately. An assignment applies globally. The icons appear on
every configured screen. The assignment and the icon for every screen can be
modified later. The modification then applies only locally.

Dependencies There are dependencies between the display options for alarm messages and
event messages. Table 5-3 lists those dependencies.

Table 5-3 Possible Settings for Event Messages and Alarm Messages
Display of Alarm messages Display of Event Messages
Window Window
Window Line
Window Off
Line Line
ProTool User’s Guide 5-15
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Priorities The areas have different priorities. This is noticeable when the areas are
cascaded. The high-priority area is superimposed on the low-priority area.
Table 5-4 contains a matrix which tells you which areas are superimposed
when cascading is effective.

Table 5-4 Priorities of the Areas when Cascading is Effective
Area Superimposed
Basic Fixed EM AM Message Message| Soft-
area window | area area line indicator | keys
Basic - - - - — — -
area
Fixed X - - - - - -
window
EM X X - — — - X
area
AM X X X - — - X
area
Message X X — - - - X
line
Message X X X - X - X
indicator
Soft- X X - - - - -
keys
5-16 ProTool User’s Guide
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5.5 Editors
Editors in ProTool ProTool provides various editors for the different types of object. There are
editors for;
— screens
— event messages
— alarm messages
— variables
—recipes
—trends
— text or graphic lists
— graphic objects
Fig. 5-6 shows the box in which you choose editors.
| = Editors - QUICKMIEX.PDB v -
Objects:
{MFIC 1 0000H
Event Messages PIC_Z 0000H
Alarm Mezsages
Yanables
Recipes
Trends
Text or Graphic Lists
Graphic Objects
Mew Help Open Delete Dupl.
Figure 5-6  ProTool’s Editors
Symbolic Objects such as screens, variables and text or graphic lists are saved under a
name symbolic name. The symbolic name is valid only for that configuration. You
have to specify this symbolic name whenever you create, delete and edit ob-
jects or reference objects from within other objects. Symbolic object names
are displayed undébjectsin theEditors Box.
Symbolic object names may have default settings and may be numbered
automatically. The default settings may be entered by cho@gitigns —
Default Settindrom the menu. Default settings were performed before
ProTool was shipped.
ProTool User’s Guide 5-17
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Object types

Screens

5-18

The user interface of the different editors has been adapted to the specific
configuration of the various types of object. Detailed descriptions of the dif-
ferent object types will be found elsewhere in this manual. A brief summary
is presented in the following.

A screen may consist of static text, a representation of values, graphics and
graphic characters. Values can be represented as

— figure

— text

— graphic

— bar or

— trend.

Values are always based on variables which define the link to the PLC. The
OP reads a process value from the PLC and displays it in its configured form.
In the case of inputs, a value is sent to the PLC.

Figure 5-7 shows a configured screen comprising output fields, a bar and an
icon for function keyF14.

COROS OP25

Figure 5-7  Configured Screen for Screen Editor (Shown here for the OP25)
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Event and Event messages and alarm messages are used to display operating states and
alarm messages malfunctions in a process. In event messages and alarm messages, values as
well as static text can be output (figure 5-8).

= Alarm Messages - QUICKMIX.PDB
1 10 20 40

o001 Belt {VAER 8%: Breakage.

go02Hixer: Speed too high.

0003 (Tank {VAE 9%: No water intake.

0004 |lperating temperature too high.

goos(Temperature {VAE_101 °C,

aooE

aooy

aoos

aoos

Figure 5-8 Configured Alarm Messages

Variables Variables represent the link to the PLC. They contain the address in the me-

mory area of the PLC. From these addresses, the OP reads values or it writes

values.

The Variabledialog box is PLC-specific. Depending on the PLC that you set,
the appropriate data types and addresses are presented to you. An example of
a variable configured for the SIMATIC S5 is shown in figure 5-9.

Hame: Tank3 _on

Type: |KF
Length [Byte]:
Polling Time [z]:

Decimals:

|£| Range: DB.DW

DB:

1. DW-
0

46

3

PLC name: |Quickmix

Figure 5-9 Variable Configured for the SIMATIC S5

ProTool User’s Guide
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Recipes Recipes are groupings of technologically associated PLC setpoints for a
specific application. Data are assigned on the OP to the configured data
structure.

Trends Trends are used to visualize data — for example, test values from the PLC —in

the form of lines, dots or bar graphs.

Text or graphic list Text or graphic lists are used for the dynamic display of text and graphics. On
text or graphic lists, you assign different text elements or graphics to the va-
lues of a variable. Instead of the value, text or a graphic is output to the OP.

Graphic objects Graphic objects are static graphics. They are used either directly on a screen
or they are assigned as fixed-size icons to soft keys.

- ProTool User’s Guide
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5.6 Copying to and from the Clipboard

Scope

Cutting,

copying,
pasting

Constraint

Example
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Message text, messages, information text and fields on screens can be copied
to and from the Clipboard. You can copy from one editor to another and —
with the exception of variables — even from one project to another.

In this way text components can be copied from a text list or from the alarm
message editor to the event message editor, or graphic elements can be co-
pied from one screen to another.

You can cut, copy and paste selected objects or text elements in the same
way as with other Windows applications. You select fields in the screen edi-
tor by clicking, while you drag the mouse over text elements.

If the whole message is selected, the attributes and information are copied.

Addresses (variables) and general settings cannot be copied from one confi-
guration to another.

This means that when you copy dynamic elements on screens and in mes-
sages, variables are not copied too. If you copy this kind of element from one
configuration to another, the symbolic name of the variable is retained. The
values of the variable, however, are lost.

Text fields cannot be copied from screens to a message editor via the Clip-
board.

Copy variable_XX from Configuration_1 to Configuration_2:

¢ |f there is not a variable having this symbolic name in Configuration_2,
Variable_XX will be created with the default values of Configuration_2.

¢ |f there is already a variable with this symbolic name, that variable will
be used.
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5.7 Assigning Function Keys

Assigning

Soft keys

Function keys

5-22

You can assign functions to function keys in your configuration. Click the
function key displayed on the screen. Fumction Key — Fxialog box is
opened. With th&unctionbutton, select the function call you require for key
assignment from the list of functions.

You can assign two types of function key: global and local. Local assign-
ments have priority over global ones.

Global signifies that the assignment applies to the whole configura-
tion.
Local signifies that the assignment applies only to individual

screens. The assignment of a function key may vary from
one screen to another. In this way you can have functions
initiated in keeping with the situation.

A function key whose assignment may change from screen
to screen is known assaft key

Always place functions that must always be at hand on function keys, never
on soft keys.

Soft keys are the keys that are arranged directly around the screen. You can
assign the following keys as soft keys on the different OPs:

OP25 Keys1 to F14,
OP35, OP45 KeyBE1 to F20,
OP37 Keys1 to F20.

You assign soft keys in the editor. You can assign an icon to a soft key that is
labeled with text or a graphic.

Soft keys can also be assigned globally. You perform global assignment by
choosingSystem. Screen/Keyfrom the menu. If, for example, you want to
return to the same system screen every time you exit from a screen, you can
place this function on a soft key by choosBystem- Screen/Keyfom the
menu and you can assign an icon sucB®& This means that the key is
assigned to every screen.

Function keys are labelddx. You assign function keys by choosiBigstem
- Screen/Keyfom the menu. You can record the functions you assigned to
a key on labeling strips.
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Usage

Types of variable

Defining
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6

Variables represent the lowest level in a configuration. Variables are defined
memory locations on the OP to which values are written and/or from which
values are read. This may be done from the PLC or by means of an operator
input.

Variables are used either to display process values or for settings that can be
modified on the OP. The following table shows the different uses of varia-
bles.

Process Values Settings
Input/output Limit values
Bars Scale
Trends Hiding fields
Multiplexing
Dynamic attributes
Function parameters

Basically, we distinguish between two different types of variable:

e Global variables
Global variables are used to establish the link to the PLC. An address has
to be defined on the PLC for every global variable. The OP accesses this
address in Read or Write mode.

* Local variables
Local variables are not linked to the PLC and are available only on the
OP. You have to create local variables when, for example,you wish to en-
ter limit values by means of an operator input on the OP.

Figure 6-1 presents an example of Vagiable dialog box for the

SIMATIC S5. For global variables, you enter here the address from which the
OP should read a value or to which address it should write a value. In addi-
tion to the address, you have to set the PLC. You define the PLC under a
symbolic name by choosir8ystem- PLC from the menu. You have to spe-
cify this symbolic name in théariable dialog box. The complete setting of

an address depends on the PLC you are using.

For variables not having a link to the PLC, you do not have to enter an
address. In th¥ariabledialog box, you seleéio PLC underPLC:..
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Hame: IVAH_H Adrezse | | OK I
Type: IKF :I Bereich: I[)B_[)w . Cancel I

Length (Byte}: | DB: [10 'O Limit Values... |

Polling Time [s): |1- Dw- |u ’—ID E—
unciions. ..
Decimals: I[l

PLC name: |PL|:_1 H

Comment: |

Figure 6-1 Variable Dialog Box for SIMATIC S5

Updating There are the following settings for transferring the values of variables to the
PLC from the OP and back again:

e Write Directly
The value of a variable is written directly to the configured address of the
PLC after it has been entered. This setting is the default setting for input
fields. With direct writing to the address, synchronization with the PLC
does not take place.

e Write Indirectly
With indirect writing, the value of a variable is written on the PLC to in-
termediate storage, known as the data mailbox. You will find a detailed
description of the data mailbox in section 9. In the PLC program, the va-
lue can be fetched from the data mailbox at the appropriate time. By
choosingOptionsfrom the menu, you enter thdentificationsfor the va-
riable so that it can be identified on the PLC. The identifications are simi-
larly written to the data mailbox.

Write Indirectlyis possible only with the SIMATIC S5 and SIMATIC S7
PLCs.

¢ Read Continuously
The variable is continuously updated, even when it is not on the current
screen. This is important with trends. A trend is usually required to be
written even when the screen has not been selected.

¢ Online
If you select the Online mode (default setting), the variable is supplied
during operation by the PLC. If you deselect the Online mode, the varia-
ble is unlinked from the PLC during operation. You can use this function
if, for example, you wish to take only parts of the system into service.
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e Polling time O
If you enter0 for the polling time, the variable is read only when the
screen is called. It is not updated on the screen that is waiting.

Polling time is a multiple of the standard clock pulse in seconds. By de-
fault, the standard clock rate is set to 500 msec. If you enter a polling
time of 1.5 sec, for instance, it is three times the value of the standard
clock pulse. If you increase the standard clock pulse to 1000 msec by
choosingSystem- PLCfrom the menu, the specified polling time is rai-
sed to 3 sec.

By modifying the standard clock pulse, you can globally raise the polling
times of all the variables in a project.

If O is entered for the polling time, the variable is read only when a
screen, message or recipe is called. It is no longer updated thereafter.

Limit values For every variable, you can configure an upper limit value and a lower limit
value. Configured limit values have different effects in input fields from out-
put fields:

Input field If you enter a value outside the configured limit values, the input is not
accepted.

Output field If values are output by the process that are outside the configured limit

values, a change of color that you configured uiitdor takes place.

Upper and lower limit values are set in thmit Valuesdialog box. Figure
6-2 shows the dialog box.

‘Upper ¥alue Constant: I— I 1] 4 I | Cancel I
O None Wariable
) Constant IVAH_B Mew Yariable
® ¥aniable! [ Edi.. || Duplicate |

rLower ¥alue
— Constant: [125

() None Variable
(8 Constant I Mew Variable
C) ¥ariable | Edit.... I | Duplicate I

Figure 6-2 Limit Values Dialog Box

Upper and lower The upper and lower limit values can be configured independently of each
limit values other. By default, the limit values are disabled. You can define whether the
specified limit value is determined bycanstantor avariable. If you specify
a limit value variable, it must have the same format as the corresponding va-
riable.
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Interpretation of
digits behind the
decimal points

Functions

Options

Variables of
same address

Limit values for variables are entered without a decimal point. Depending on
whether digits behind the decimal points are specified for the variable, the
constant for the limit value is interpreted in different ways. The same number
of digits behind the decimal points as specified is taken to be the number of
digits behind the decimal points for the limit value as well. Table 6-1 shows
an example.

Table 6-1 Example of Interpreting Digits behind Decimal Points

Configured Digits Limit Value Input Interpretation
behind Decimal Points by ProTool

0 2222 2222

1 2222 222.2

2 2222 22.22

Functions may be assigned to variables — for example, to convert a value.
This means that a value on the PLC is converted before being displayed. In-
puts are similarly converted before being written to the PLC. A detailed des-
cription will be found in section 10.

UnderOptions you can configure up to thrégentificationsfor every

variable. These identifications are important only withWhrée Indirectly

update mode. The identification may contain, for example, the address of the
variable.

You can give the variable @nitial value. Following OP startup, the variable
then has its initial value. If variables are used for the scales of trends and bar
graphs, the default value of the scale could be the initial value.

If you use an address more than once on the PLC — for example, for input and
output fields, we recommend that you configure different variables. If the

input field and the output field access the same variable, the output field is
updated every time the variable is modified.

A variable is also modified by an input on the OP, not merely by reading

from the PLC. This means that once the input has been terminated on the OP,
the output field is updated to reflect the new value. In the meantime, the
value — which is still the old value — has been read from the PLC. The old
value is then displayed briefly in the output field. While this is happening,

the new value is being transferred to the PLC. The new value is displayed the
next time the output field is updated.
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6.1 Using Variables to Perform Settings

Usage

Limit values
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Hiding

Multiplexing

Dynamic attributes

Function parameters
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Variables can further be used to perform settings in a flexible manner. The
value can be specified by means of an operator input on the OP or by the
PLC. The different settings are described briefly below.

You can configure limit values for variables. These limit variables can be
read from variables.

The X and Y axis scales of trends as well as the Y axis scale of bar graphs
can be configured with variables.

Depending on the value of a variable, you can hide fields on screens.

Multiplexing is possible with input and output, trends and bar graphs. A va-
riable is assigned to these elements. In the case of multiplexing, several va-
riables, not just one, are assigned to these elements. The current variable is
determined by means of the value of the multiplex variable.

You can configure the colors of an input/output field in dependence of the
value of a variable. In exactly the same way, you can control the flashing of a
field by means of a variable.

With some functions such as "Language”, you can specify the parameter

either as a constant or by means of a variable. This enables flexible assign-
ment of the function.
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6.2 Dependencies between Representation and
Type of Variable

Dependence of There are different types of variable for every PLC. Use the tables below to

PLC determine the dependence between these types of variable and the representa-
tion on the OP.
Table 6-2 Variable Types for SIMATIC S5
Representation Types of Variable
DF DH KC KF KG KH KM KT KY KZ | BCD4

Decimal XxKG | xG — | XKG[xKG| nG | nG |[xKG| nG | xG X
Hexadecimal NKG| xG - |nKG| - XG | nG |[nKG| nG | nG n
Binary - - - |nKG| - NG | XG |nKG[ nG | nG n
String - - X - - - - - - - -
Dec,Dec - - - |nKG| - NG | nG |nKG| xG | nG n
Text - - - |xKG| - XxXG | xG |[xKG| xG | xG X
Graphic - - - | xXKG| - XG | xG [xKG| xG | xG X

x Combination possible

n Combination not advisable

— Combination not possible

K Digits behind decimal point possible

G Limit values possible

Table 6-3 Types of Variable for SIMATIC S7, Part |
Representation Types of Variable

CHAR BYTE INT WORD DINT DWORD

Decimal x G x G x KG x KG x KG x KG
Hexadecimal x G x G x KG x KG x KG x KG
Binary x G xG x KG x KG - -
String - - - - - -
Dec,Dec - - x KG x KG - -
Text xG xG x KG x KG - -
Graphic x G xG x KG x KG - -

X Combination possible
— Combination not possible
K Digits behind decimal point possible
G Limit values possible
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Table 6-4 Types of Variable for SIMATIC S7, Part Il
Representation Types of Variable
REAL BOOL STRING Timer 1) Counter 1)

Decimal x KG X - x KG x G
Hexadecimal - X - x KG x G
Binary - X - X KG x G
String - - X - -
Dec,Dec - - - x KG xG
Text - X - X KG xG
Graphic - X - x KG xG

x Combination possible

— Combination not possible

K Digits behind decimal point possible

G Limit values possible

1) Not with SIMATIC S7-200

Table 6-5 Types of Variable for SIMATIC 500/505
Representation Types of Variable

BIT +/-INT INT +/-DOUBLE | DOUBLE | REAL ASCII

Decimal X x KG x KG x KG x KG x KG -
Hexadecimal X x KG x KG x KG x KG - -
Binary X x KG x KG - - - -
String - - - - - - X
Dec,Dec - x KG x KG - - - -
Text X x KG x KG - - - -
Graphic X x KG x KG - - - -

x Combination possible

— Combination not possible

K Digits behind decimal point possible

G Limit values possible
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Table 6-6 Types of Variable for PLCs Other Than SIMATIC PLCs

Representation Types of Variable
INT UINT LONG ULONG FLOAT STRING
Decimal X KG X KG x KG X KG X KG -
Hexadecimal x KG x KG x KG x KG - -
Binary x KG x KG - - - -
String - - - - - X
Dec,Dec x KG x KG - - - -
Text x KG x KG - - - -
Graphic x KG x KG - - - -

X Combination possible

— Combination not possible

K Digits behind decimal point possible
G Limit values possible
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6.3 Dispalying Timers on the OP

Using timers

Digits behind
decimal point and
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Examples
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You can set the time base for PLCs SIMATIC S5, S7-300 and S7-400. You
can choose between 10 msec, 100 msec, 1 sec and 10 sec. The OP detects the
time base you have set and standardizes the displayed value to a notation in
seconds.

The inputs on the OP are similarly made in seconds. The OP converts the
entered value to the lowest possible time basis, irrespective of the configured
number of digits behind the decimal point.

On the S7-200, every timer has a fixed time basis. The OP does not standard-
ize the timer value, but displays it unmodified.

With timers, the time basis is specified with digits behind the decimal point.
The time basis determines the interval between clock pulses. Differentiation
between the time basis of 1 sec and 10 sec is made only by the size of the
field. If the field length is 3, the time basis is 1 sec; if the field length is 4,

the time basis is 10 sec. The following table shows the dependencies between
digits behind the decimal point and the time basis.

Digits behind Time Basis Range of Values| Step Size
Decimal Points

2 10 msec 0.01 - 9.99 sec |10 msec
1 100 msec 0.1-99.9sec |0.1sec

0 1sec 1-999 sec 1sec

0 10 sec 10-9990 sec |10 sec

A few examples are shown below for you to see how the OP standardizes
inputs in seconds to the corresponding time base.

Input on OP Configured Digits Standardization
behind Decimal Point to Time Base
3.8 sec 1 10 msec
13.8 sec 1 100 msec
3.81 2 10 msec
3 0 1s
3000 0 10 sec
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Limit values
with timers
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Limit values may be specified only as integers. The actual limit value de-
pends on the configured digits behind the decimal point in respect of varia-
bles. Limit values are similarly specified only in seconds.

Digits behind Time Basis Maximum Interpretation

Decimal Point Limit Value by ProTool
Entry

2 10 msec 999 9.99 sec

1 100 msec 999 99.9 sec

0 1sec 999 999 sec

0 10 sec 9990 9990 sec

ProTool User’s Guide
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6.4 Example of a Local Variable

Description You first configure an input field with a variable that is linked to the PLC.
We will refer to it as th@rocess variableFor the process variable, specify
the upper limit value, which is read from a local variable. We will call this
latter variable théimit value variable Attach the limit value variables to an
input field. You can then enter a limit value on the OP. Then go to the input
field containing the process variable and enter a value. If, for example, the
value is higher than the upper limit value, it is not accepted by the OP.

1. Choosescreen— Field - Input/Outputfrom the menu. Hold down the
left mouse button and drag the field to any size you wishlfhe/Out
put dialog box appears.

2. For theField Type:selectinput .

3. Click in theVariablefield on theEdit button and configure the process
variable to have the following values:

Name Var_4
DB: 12

DW 0

PLC: PLC_1

4. Click on theLimit Valuesbutton. TheLimit Valuesdialog box appears.

5. For theUpper Limit Valueclick Variable Specify the name of the varia-
ble asvar_5 .

6. Configure variabl&ar_5 as shown in the figure below.

Mame: I"I"A-H_ﬁ

Type: INT

Length [Byte]: I Ho PEE
Polling Time (s): |
Decimals: I[I
PLC name: |- No PLC - B

7. Click in theVariablebox onOK to apply your inputs. Exit from all the
other open boxes by clicking @K.

8. Create a new input field and assign the varighle 5 to it.

ProTool User’s Guide -
Release 09/96 6-11



Variables

6.5 Using the STEP 7 Symbol Table

Definition

Requirements

Applying symbols
for configuring
variables

6-12

In STEP 7, you can assign informative symbolic names, called symbols, for
addresses. Symbols are stored together with the data type, address and com-
ments in a symbol table. You can use a symbol contained in the symbol table
in ProTool for configuring a variable.

A symbol contained in the symbol table may also be a structured data block,
which you can open by double-clicking.

The following requirements must be met before you can use the symbol ta-
ble:

1. You have installed ProTool under Windows95 with STEP 7 integration.

2. You have assigned parameters to an S7 PLC connection in ProTool and
selected an S7 CPU in it (refer to section 5.2). This sets the corresponding
STEP 7 symbol table.

3. Symbols have already been created in the STEP 7 symbol table.

To apply symbols from the STEP 7 symbol table, opeVénable dialog
box. The symbols contained in the symbol table are now listed Bytinbol
field.

The following entries are applied to the dialog box as soon as you select one
of the symbols:

¢ the symbol name as the variable name
¢ the address and
¢ the data type.

You can subsequently modify the variable name without the link to the sym-
bol table being lost. Changes made to the symbol table in STEP 7 are applied
to ProTool after the STEP 7 symbol table has been saved.

Figure 5-2 shows theariable dialog box with the STEP 7 symbol table.

ProTool User’s Guide
Release 09/96



Variables

ProTool User’s Guide
Release 09/96

Variable E

Mame: |D|352
Type: WORD =]

Length [Byte]: I

Paolling Time [z]):

Decimals:

Address | ITI
Bange: DB j Cancel |
: h2
|
DB Il]

PLC name: |p|_|:_1 j|
Comment:
Symbol: - Miodify Index

DB52 heater
DB52.mixerl
DB5Z2._motor

DB52.valved

|

Figure 6-3 Variable Dialog Box with Embedded STEP 7 Symbol Table
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Example

Components
of a screen

Screen editor
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Screens display a process. They are thus an image of the process. Figure 7-1
shows an example of a screen illustrating a mixing unit. This might be a unit
for mixing various fruit juices. Ingredients are filled into a mixer from diffe-
rent tanks and then mixed. The liquid levels in the tanks and in the mixer are
displayed. The intake valves can be opened and closed by means of operator
inputs on the OP. The motor for the mixer can be turned on and off in a simi-
lar manner.

uantity in tank (in |
'IQank 19/ é Tank 3: — Fixed window
Tank2: C——1 Bottling machine:C———
Mixing unit —
Tank 1 Tank 2 Tank 3
g = > Basic area
Quantity in Valve 4
mixer (I)
—— O Pl
‘ @) To bottling machine
b)) Lo | Lot ) L[]
>< >« on off
I |
Soft keys

Figure 7-1 Example of a Screen — A Mixing Unit

A screen can consist of static and dynamic components. Static components
include text and graphics. Dynamic components are linked to the PLC and
visualize current values from the PLC memory. Visualization may take place
in the form of alphanumeric displays, trends or bars. Dynamic components
are also inputs made by the operator on the Operator Panel and written to the
PLC memory. The link to the PLC is established by means of variables.

Screens are created with a separate editor. When you call the screen editor,
the OP is displayed together with its display and its function keys. You can
zoom this display in or out. If, for example, you wish to edit details, you can
do it much more simply with an enlargement. If you have several windows
open simultaneously, a reduction in size may suffice for reasons of space.
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Basic area

Fixed window

Soft keys

Selecting screens

Screens are configured in the basic area. A symbolic name is assigned to eve-
ry screen. Names are entered by chooSicrgen- Attributesfrom the

menu. You specify this name whenever you edit, reference or delete the
screen. In addition, screens are numbered automatically. You cannot modify
this number.

You enable and disable the fixed window by chooSiggtem- Screen/Keys

from the menu. You configure the contents of the fixed window in the screen
editor. You do not have to assign a symbolic name to the contents of the fixed
window. Since the fixed window is always present on the display, its contents
do not change with the different screens. To access the fixed window, click it
with the mouse.

Soft keys can be configured for specific screens. "Configure” means you as-
sign a function to a soft key. In addition, you can insert an icon containing

the name of the function in the screen. Icons are graphics which can be crea-
ted using any application, such as Paintbrush, or embedded from an existing
file. Soft keys, for example, can be used to call another screen, to turn a mo-
tor on and off or to call the message buffer.

Every configured screen has to be integrated into the control process of the OP
so that it can be called. Ti®®lect Screefunction is available for this pur-

pose. You place this function, for example, in an input field or on a function

key. You specify the name of the screen as the parameter. This means that a
screen can be called by means of an input field or a function key. When doing
so, make sure with input fields and soft keys that the function is available only
on this screen. With function keys labelexl K function is permanently avai-

lable.

Figure 7-2 illustrates the configuration of two scre&twseen_2 is called
by Screen_1 using a soft key.

Fixed window

Screen_1

Soft keys
[J[] o]

Select Screen

Fixed window

Screen 2

Soft
LILC] keys (O]

Figure 7-2 Diagrammatic lllustration of Screens
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Menu for screens

Attributes

Black/White

Fields

Zoom

Surface

Print

Tool Palette
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When you call a screen, tBereercommand is added to the menu bar. The
different submenu items are described below in the order in which they ap-
pear on the screen.

With Attributes you specify user-specific settings for the screen. At this point
you can set, among other things, the start screen or you can modify the name
of the screen. The start screen is the first screen to appear after the OP starts

up.

This menu item refers to the OP25 only. You use it to toggle the display of
the configuration on the screen between Monochrome and Color.

Screens consist of different fields. There are various types of field; their use

is unrestricted as far as the configuration of screens is concerned. "Unrestric-
ted” means that you can determine the numbers and types of fields, as well as
their location and size.

When you select a field, the cursor assumes the symbol of the field. ProTool
provides the following types of field:

— Text

— Character Graphic
— Graphic

— Input/Output

— Trend Graphic

— Text or Graphic List
— Bar

You use this menu item to reduce or enlarge the display on the screen.

You use this menu item to customize the user surface while you are configu-
ring — for example, the grid or the type of grid.

You use this menu item to print tBereenchapter.

A tool palette (figure 7-3) can be used as a shortcut to fields. You can display
and hide it by means of this menu item. On the tool palette, the following
types of field are represented as symbols. They are the same symbols as the
cursor assumes when you select a field.
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Character
Graphics Palette

Size/Position

Reference Text

Select —

Character ——
Graphic
Input/Output

Trend Graphic——

&
E |G| >

Foreground

Background —

-

]

(1
o
mE
|

Text
Graphic
Text or Graphic List

Bar

Colors

Figure 7-3 Tool Palette for Shortcuts to Fields

By means of the colors in the lower part of the tool palette, you define the

color of the foreground (left mouse button) and that of the background (right
mouse button). The current setting is displayed in the upper part of the color

palette.

You use this menu item to display and hide the palette with the symbols for

the Character Graphidield.

A dialog box containing the current position of the cursor and the size of the

element that you selected is displayed or hidden.

For the active screen, the screen is displayed or hidden in the reference lan-

guage.
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7.1 Text, Character Graphic and Graphic

7.1.1 Text

Purpose

Fonts

Language
dependence

Default setting
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The static componentsxt character graphicandgraphicof a screen are
described in the following.

Depending on the configuration, text components refer to different parts of a
screen in order to be able to assign the displayed fields to the actual process.
In terms of the example in figure 7-1, the naeeng Unit  , Tank 1

andTank 2 are static text components.

Different fonts are available for identifying the relative priorities of text com-
ponents within a screen by the font or type size. You can set up to four diffe-
rent fonts for the OP. Three fonts are language-dependent, the other is lan-
guage independent. To use the different fonts, proceed as follows:

1. Choosesystem- Fontsfrom the menu.

2. Select the language and assign the fonts from the list on thé/ilefiows
Fonts to the right side.

3. Call a screen. Choos&slit — Fontfrom the menu and select a font. If
you now create a text field, the font you selected is used.

"Language-dependent” means that different fonts can be used for the three
languages available on the OP. "Language-independent” means that the same
font is used in every OP language. By default, the symbol set is set for the
language-independent font. The symbol set is used with the graphic charac-
ter. The fonts have to be constant-width fonts. This means that every letter
occupies an equal amount of space. By contrast, with proportional fonts

every letter requires a different amount of space. In this particular case, for
example, an "i” requires less space than a "w".

By default, ProTool fonts are supplied for the language-dependent fonts. Ho-
wever, you can also use Windows fonts. The only condition is that you use a
constant-width font. For this reason, only these fonts are displayed in the list
box of theFontsdialog box.
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7.1.2 Character Graphic

Purpose

Symbol packages

User-specific
symbol packages

7-6

With character graphics you compose graphics from different symbols. For
example, you can create a rectangle from the characters ”|” and "-". One ap-
plication of character graphics is tables, for instance.

When you select Character Graphic, a window containing the symbols avail-
able to you is opened (figure 7-4). You click on a symbol to insert it in the
character graphic field.

= el | S HH e T ﬂEjLJu J_|J_L_’f\fx
TR M L el LT (el HA ra| b '_'_I--I w1
~lll Lidul Jla - S | ol LMY= R L
=i AL mm
|| T AR
i e i A, A
E me

Figure 7-4 Character Graphic Symbols

Symbol packages are grouped in ltfree Characteffield. A symbol package
contains the symbols for all directional representations. Specifically, this re-
fers to horizontal and vertical directions, corners, crosses and bifurcations.
Click on the arrow keys on the character graphics palette. Every click inserts
the corresponding symbol in the graphic character field. USirgL and the
arrow keys, you can draw lines quickly and simply.

Three fixed symbol packages are supplied with ProTool. These are the line
charactersingle ,bold anddouble . In addition, four other symbol pak-
kages are available, calletSER 1 to USER 4. You can modify and custo-
mize these symbol packages.

ProTool User’s Guide
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7.1.3 Graphics

Creating graphics To create graphics, ProTool features the option of embedding external gra-
phic editors via the OLE interface of Windows. You can thus always work
with the tool you know best.

Graphics can be created directly by means of a graphics program or existing
graphics can be embedded. To create or embed graphics, Suwoese-
Fields - Graphicfrom the menu.

Representation in Every graphic used in ProTool is represented as a bitmap, irrespective of

ProTool whether the graphic was created with a pixel-oriented graphics program, such
as Paintbrush, or a vector-oriented graphics program, such as Designer. Vec-
tor graphics are first converted into pixel graphics before being displayed in
ProTool.

If you have created a graphic, Windows scales it so that it fits in the open
field. If the graphic and the open field have different height/width ratios, this
will result in distortions. We will give you a few tips on how to avoid this
later in this chapter. Generally speaking, you should bear the following in
mind:

1. Use pixel graphics mainly in those cases where the size of the window
cannot be modified, such as with icons for soft keys.

2. You should use vector graphics when the size of the window has to be
modified later.

3. If you use the same graphic in different sizes, you have to create several
objects for them in ProTool. It is not possible for ProTool to scale to seve-
ral sizes from a single graphic, but it creates the graphics several times
over. This uses memory.

4. Always create graphics in your graphics program with the same height/
width ratio as the open field in ProTool. Remember that a graphic having
a size of, say, 10 x 20 cm cannot be reproduce faithfully from a pixel
point of view in a field of 1 x 2 cm. In doing so, information is lost.

Creating icons for If you create icons for soft keys with a pixel editor such as Paintbrush, a bor-
soft keys der of the correct size is automatically set for you in the pixel editor.

If you are using a vector editor, you have to create the border yourself. In this
instance, the height/width ratio x:y is as follows:

OP25 53 x 38 pixels

OP35/0P37/0P45 80 x 58 pixels

ProTool User’s Guide 7-7
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Embedding
graphics

New

From File

Existing

Preferred
Applications

Constraints

Create a graphic field. The dialog box shown below appears. A new name is
displayed for the graphic in the dialog box:
GRAPHIC_ + serial number.

= Graphic Object
Mame: |GRAPHIC_1

Object Type:

Desenor 11 Zeichnuna
Microzoft Drawing

Cancel

9 blex Microzoft Excel 5.0-Diagramm
O Erom File Microzoft Excel 5.0-Tabelle
= Microzoft Graph
Microsoft Word 6.0-Dokument
I Existing Microsoft WordArt 2.0
M5 WordArt
Result

Inzerts a new Dezsigner 3.1 Zeichnung object into pour

s
document.

If you wish to create a new graphic, you are offered OLE-compatible applica-
tions. From these applications, select the one you want. ProTool initiates this
application.

If a graphic you want to embed exists already, you can enter its path and file-
name directly. Clicking thBrowsebutton displays a menu tree from which
you can select the file.

Click this option field to view all the graphic objects already in your configu-
ration.

If you chooseDptions » OLE Preferencefom the menu, you will find all
the possible applications that ProTool offer§eferred Applications

This corresponds to the list box when you create new graphics. If you wish to
restrict the list oPreferred Applicationso the applications you use, remove
the applications that you do not use.

You will find known constraints for graphics programs, graphic cards and
drivers by clicking thékeadMecon in theProTool program group.

ProTool User’s Guide
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Example: To obtain distortion-free graphics, the sizes of the open graphic field in
Distortion-free ProTool and of the graphic must be identical. In this way, distortions due to
graphics different scaling factors for x and y coordinates are avoided. To achieve this,

proceed as follows:

1. Choose the menu iteStreen- Size/Positiorand activate the box for
position details. This box displays the present position of the mouse poin-
ter or the size of the current object in pixels.

! 024.080

I BO0x200

2. Open a graphic field having a size, say, of 600 x 200. This means that the
field has a height/width ratio of 3:1. Note the pixel values specified in the
lower section of the box.

3. Choose the graphic editor — for example, Designer — you require in the
Graphic Objectialog box.

e

Display the ruler of the graphic editor (if it is not displayed by default).

o

Before you start on a drawing in a graphics program, create a frame first.
The frame must have the same height/width ratios as the field in ProTool.

6. Create or import the graphic you require such that it does not protrude
beyond the frame at any point. The following illustration shows a graphic
in a 15 cm x 5 cm frame — that is, likewise a height/width ratio of 3:1.

I ¥ 1 T (] i r | i ] T i I
r A o]
I. -"l Ir-..
1 K | | 5
| / ¥ !
Frame
E *
o CH
el 1 | Masimn 18500 o 0 5 el T IE fri

7. Once you have finished the drawing, set the color of the frame to
"White”, so that it is not visible in the configuration. If you modify the
graphic, you will still have your frame with the correct height/width ratio.

ProTool User’s Guide 7-9
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Example:
modifying
a graphic
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8.

Return to ProTool. The graphic is now scaled without distortion.

Bild- PIC_1 - PROT v«

| siEmEns| COROS OP35

| po4088
—
1 B00x200

If you wish to modify the size of a vector graphic embedded in ProTool, it is
not enough to change the field in ProTool. You must also modify its size in
the graphic editor so that distortions do not occur. Proceed as follows:

1.

Choose&screen- Size/Positiorfrom the menu and activate the box for
position details.

Modify the size of the graphic field and note the details referring to its
size.

3. Double-click the graphic field to start the graphic editor.

In the graphic editor, select all the objects of the graphic, including the
frame, and enlarge the graphic with the same height/width ratio as in
ProTool.

Close the graphic editor by updating the file. To do this, cheitese-
Exit and return to ProToolor similar, from the menu, depending on the
graphic editor you are using.

ProTool User’s Guide
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7.2 Input and Output

Input

Output

Input/Output

Symbolic

input/output

Text symbol

Graphic symbol

Creating input/
output fields
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With input fields, you enter a value on the OP and the value is transferred to
the PLC.

The current value is read from the PLC and displayed in the output field on
the OP.

The current value is read from the PLC and displayed in the input/output
field on the OP. You can also make inputs in the input/output field at the
same time.

Input and output may even be symbolic in all fields. "Symbolic” means that
work is performed with text or graphics instead of values. Either text or a
graphic is assigned to the value of a variable.

For turning a motor on and off, for example, the values of a variable are not
self-explanatory. Text is easier for the operator to understand. The assignment
of values and text might look as follows:

0 OFF
1 SLOW
2 FAST

The OP now displays the corresponding text instead of a value.

If, for example, you wish to display the status (ON/OFF) of a valve on the
screen, you can do this by assigning a graphic. The assignment of values and
graphics might look as follows:

0 »< (for CLOSED
1 X (for OPEN

The OP now displays the corresponding graphic symbol instead of a value.

You create input/output fields by choosigreen— Fields - Input/
Outputfrom the menu. The dialog box shown in figure 7-5 is opened. You
create symbolic inputs and outputs by chooSogen- Fields - Text or
Graphic Listfrom the menu.
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Usage

Field Type

Display

Field Length
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& Input/Output
Usage: [variable 0001H]%] | 0K |
Field Type:  [Output 0002H [ ] | Concel |
Display: |Decimal 00011 #| | O] Attributes... |

| L] Info Test... I
| [] Colors... I
| [] Functions.. I
Field Length: IB | [ Hide... I
| [] Multiplexing.. I
Yanable
KF Quickmi
[vaR_1 D:"j umm
[ #di: || puplicate | DW 0

Figure 7-5 Input/Output Dialog Box

To display an input/output field on the OP, you have to provide the following
details in your configuration. These details are:

The only setting that is possible her&/giable You can use an input/output
field only in conjunction with a variable.

At this point you set the field as an input field, an output field or an input/
output field.

At this point you set how the contents of the field will be displayed. You can
choose between different formats:

— decimal (as an integer or with digits behind the decimal point)

— hexadecimal

— binary

— string.

The field length is specified as a number of characters. With message fields,
an input value 00 means that the field length is automatically adjusted to
the variable.

ProTool User’s Guide
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Example: The procedure for configuring an input field is demonstrated in the following
Configuring an example for the SIMATIC S5:
input field

1. Selectinput/Outputfrom the open screen either by choosttgeen—
Fieldsfrom the menu or directly from the tool palette.

2. Position the mouse pointer within the screen at the position where you
want to place the input field. Hold down the left mouse button and drag
the field to the size you require. Then thput/Outputdialog box ap-
pears, in which you specify the input field.

3. Perform the following settings:

Usage Variable
Field Type Input
Display Decimal
Field Length 5
Password Level 1

4. The field for variables displays the symbolic narad&R_1 Click theEdit
button to edit a variable. Thériabledialog box appears.

5. Enter the following values in thériable dialog box:
DB: 10
DW: 2
Type:KF
PLC:PLC_1

6. Exit from theVariableandField dialog boxes by choosir@K.

7. You will now see the following display on the screen:

<234.
This represents the configured field, to which variA® _1is appen-
ded.
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7.2.1 Input/Output Fields Containing a Symbolic Display

Usage

Text or graphic list

Formats of text or
graphic lists

Decimal

Binary

Bit
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Text elements or graphics often explain a setting better than a value can. For
this reason you can display the value of a variable symbolically in input/out-
put fields. This means that you can display static components, such as text
and graphics, dynamically too. "Dynamically” means different text elements
or graphics, different colors in a graphic, tilted graphic.

Symbolic inputs and outputs are entered by using text or graphic lists. To do
this, choosé&creen— Fields - Text or Graphic Lisfrom the menu.

If you want to assign text, select thext Symbadlisplay and edit the text list.
For text lists, text is displayed or entered instead of the value of the variable.
Text lists are possible with input and output fields. In the case of input fields,
a window is displayed on the OP for selecting text.

If you wish to assign a graphic, select in theut/Outputdialog boxGraphic
Symbolas the display and edit the graphic list. The graphic used here has to
be created directly using an application or has to be embedded as a file. For
graphic lists, a graphic is displayed instead of the value of the variable.
Graphic lists are possible only with output fields.

To edit the text or graphic list, chodsist and click on thédit button.

You can specify the values of variables in different formats — as a digit or as
the state of a bit. This means that you can drive the display either by means
of a digit or by means of a bit. In all, there are three different settings; their
significance is as follows:

The value of a variable is evaluated as a decimal. Text or a graphic may be
assigned to any value between 0 and 9999. You can also assign text or a gra-
phic to a whole range of values. For example, the stkiagming-up

phase might occur in the range from 0 to 10 dReady in the range from

11 to 100.

The bits of a variable are evaluated. If a bit is set to 1, the assigned text or
graphic appears on the display. In the case of text lists, the corresponding bit
is set on the PLC when the text is selected.

Up to 16 bits of a data word can be assigned. In this instance, you can distri-
bute the bits of a data word over several text or graphic lists. If you do not
require all the bits of the data word in a text or graphic list, you can use the
remaining bits in other text or graphic lists. The only condition is that no two
bits can be set simultaneously by the PLC within a text or graphic list. If this
were the case, a blank field would appear on the OP.

The status of a bit of the variable is evaluated. You can assign text or graphic
for O or 1.

ProTool User’s Guide
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text list
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The text list for the different operating modes of a motor might look as
follows:

0 OFF
1 SLOW
2 FAST

Figure 7-6 shows the dialog box in which this example is configured.

Text List E1

List
= oK
“LIST_é @ Decimal  Binay CBit [ (2] [

Yalue Text

[] OFF
i]!

Yalue: Text:

|1 I ISLI]II Reference >» |

Figure 7-6 Text ListDialog Box
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graphic list
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The states "OFF” and "ON” should always be represented by a symbol. The
corresponding variable values &and1. The graphic list thus looks as fol-

lows:
o [O]
1 [e]

1. Choosescreen— Fields — Text or Graphic Lisfrom the menu and click
a rectangular field and drag.

2. In thelnput/Outputdialog, selecDisplay: to readGraphic Symbol
Figure 7-7 shows the dialog box with the selection. Clidkistton the
Edit button.

= Input { Output
Usage: I‘I.I’aliahle |EI
Field Type:  [Dutput 2]
Display: Graphik symbo
List
[usT_ 2 B
| Edit.. Duplicate

Figure 7-7  Selecting Graphic Symbols for Graphic Lists

3. Click in theGraphic listdialog box on th&lewbutton. Select the pro-
gram calledPaintbrushfrom the servers offered to you to choose from.
Paintbrush is called. You will see a border of the same size as the field
that you clicked and dragged. You can draw only within this border.

4. Create the symb@.

5. Update the file and exit from Paintbrush. The drawing you have just crea-
ted is stored under the symbolic naBRAPHIC 1

6. Click theAddbutton. Figure 7-8 shows how your dialog box should now
look.
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= Graphic List

-List
= oK
[usT_2 @® Decimal () Binary O Bit | (2] ‘—I
Value ___ Graphic Object o .
u n review
2]
e O
¥alue: Graphic Object:
1 | |GRAPHIC_1 2]
| New.. I | Duplicate I Field size: Dbject size:
- 88 X b6 pixels 88 X b6 pixels
| Edit. I | Bename. .. I
Figure 7-8  Creating a Graphic List

7. Click theDuplicatebutton. This causes your drawing to be copied and
stored under the nan@@RAPHIC_2

8. Click theEdit button and modify the drawing k®

9. Update the file and exit from Paintbrush.

10. Enterl as the value and click t#ald button.

11. Exit from all dialog boxes by choosi@K to apply the settings.
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7.2.2 Dynamic Attributes

Usage

Example of
dynamic attributes

7-18

Attributes are available for input and outputs fields in ProTool to draw the
user’s attention to certain situations, for example exceeding a limit value.
The attributes relate to the color of a field and its flashing. You can assign
attributes dynamically, that is, a different value may apply depending on the
value of the variable. For example, you can configure attributes in such a
manner that the field is shown in red when the limit value is exceeded.

The attributes available for use are either linked to the value of a variable
assigned to the input/output field or to a separate variable, referred to as the
control variable. The advantage of control variables lies in the fact that they
may influence several input/output fields simultaneously. This means, for
example, that upon a change in production input/output fields flash, because
fresh inputs have to be made by the operator.

To use a control variable, click in tBynamic Attributeslialog box on the
Control button. TheControl Variabledialog box appears. As yet, the control
variable is still de-activated. To activate it, remove the highlight from the
Deactivatefield. Then choose the variable with which you wish to control
the variable.

Figure 7-9 shows an example of the way in which the color of the output
field indicates to the user whether he is in the normal or critical range.

Dynamic Attributes

List

’7 ' Decimal " Binary " Bit Iu @ LI
Cancel |

Yalue Flashing Foreground Background

0- 10 OFf Green White - . .
| 11- 12 Off Yellow White [[] Multiplexing. .. I

Yalue: Flazhing: Foreground: Background:

e [on =] [MRed S [ [white ]

Figure 7-9 Dynamic AttributeDialog Box
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The example might have the following assignment:

Meaning

Range of Values

Attributes

Normal range

Oto 10

Color is green

Critical range

11to 12

Color is amber

Limit value exceeded

13-15

Color is red and flashes
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7.3 Bar graphs

Definition A bar graph displays a value from the PLC in the form of a rectangular area.
With bar graphs, you can recognize at a glance how far away the current va-
lue is from the limits or whether a specified setpoint has been reached. Bar
graphs can be used to display parameters such as fill levels and quantities
produced. Figure 7-10 shows a bar graph.

200

150 +
Limits

100

50

0

Figure 7-10 A Bar Graph

Settings With bar graphs, you are free to define the labeling of the Y axis, the direc-
tion, the border, and the scale, bar graph and background colors in any way
you like. You can include upper and lower limit lines to denote limit values.

Bar graphs are linked to the PLC by means of variables. You can use other
variables in addition to the variable containing the bar graph value which you
wish to display. Depending on the value of these variables, it is possible, for
example, for a limit value to be visualized when it has been reached by
means of a change of colors, or the field can be hidden or displayed.

Hiding fields Depending on the configured value of a variable, it is possible f@ahe
field to be hidden or displayed.

Example The following example shows you how to configure a bar graph:

1. After opening the screen, cho@®ereen- Fieldsfrom the menu and
selectBar, or select it directly from the tool palette.

2. Position the mouse pointer within the screen at the location where you
wish to insert the field. Hold down the left mouse button and drag the
field to the size you require. When you release the mouse button, the dia-
log box, which is shown in figure 7411 and in which you specify the bar
graph, is displayed.

- ProTool User’s Guide
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ﬁ;it::m 3] e Lo |
Scale Color: | Cancel |
| W Black 2] i |
X Border win [0 coors... |
[T Limit Value Lines 0] pide |
| O Multiplexing.__|
Variable - ——
[Tank_2 2] HIcRmx
[_Edi ][ ouplicate | v g

Figure 7-11  Specifying a Bar Graph

3. Apply the default settings f@irection, Scale ColorBorder, Y Axisand
Colors

4. Click onEdit beneathvariable

5. In theVariabledialog box, enter thlameasTank 2 . UnderType
assign the form&F to the variable.

6. UnderPLC, enter the name you set earlier by chooSiystem- PLC,
Quickmix from the menu, and enter the variable addre&B$, DW3

7. With theLimit Valuesbutton, define the two constantsi&b for the up-
per limit value an@5 for the lower limit value.

8. PresgOKin both cases to confirm your input and to exit fromLtimait
Values VariableandBar dialog boxes.

ProTool User’s Guide -
Release 09/96 7-21



Screens

7.4 Trend Graphics

Definition

Display types

Types of trend

Coordinate axes

Guide lines and
limit value lines

7-22

Trends are used continuously to display a value from the PLC. A trend gra-
phic contains all the settings for the coordinate system such as scales of axes,
the number of samples and colors. Up to four trends can be shown in a trend
graphic simultaneously.

Trends may be created independently of the trend graphic. Every trend is
stored under a symbolic name. Specify in the curve graphic the symbolic
name of the trend(s) which you require to be displayed in the curve graphic.
The total of all the configured trends is called the trend list.

Trends can be displayed in different forms — for example, as lines, dots or
bars. In addition, you can also specify the shift direction of the trend. This
depends on where the actual value of the trend is currently located.

We distinguish between two types of trend, depending on how trend values
are recorded:

Trends

are suitable for slowly varying values. The OP reads the value from the PLC
upon a clock pulse or trigger and stores it internally. When a screen contain-
ing the trend is called, the internal OP buffer is output and displayed.

Pattern trends

are for quickly changing values. In this instance the values are stored on the
PLC. By setting a bit, the OP reads the memory area on the PLC and displays
all the values together as a trend.

You first have to set the X and Y axes in a trend graphic. One of two Y axes
can be assigned to any trend in the trend graphic. You can set the labeling of
the X axis by using

— the time,

—the number of variables that can be displayed or

— a variable or a constant.

Display of the axes, and their labeling, can be enabled and disabled in the
configuration.

You can define a horizontal guide line in the trend graphic for any Y axis.
This means that, for example, you can insert a setpoint line in your trend gra-
phic in order to obtain a quick overview of deviations from setpoints by ac-
tual values.

In addition, you can configure upper and lower limit lines for every trend.

ProTool User’s Guide
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Hiding trend
graphics

Multiplexing
trends
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Depending on the value configured for a variable, the trend graphic may be

hidden or displayed.

Trends can be controlled by a multiplex variable. A trend is assigned to every

value of the multiplex variable. This means that, depending on the value of
the multiplex variable, the corresponding trend is displayed on the OP.

To multiplex a trend, click th#ultiplexingbutton in thelTrend Graphiadia-
log box. Then assign the trends to the values of the variable. The multiplex
variable is entered in tieend Graphidialog box instead of the trend (refer

to figure 7-12). You can thus see the trends for which "Multiplexing” is set at

a glance.
= Trend Graphic
Samples/max._: I oK I
- oz [ Concel |
Background Color: SN ance
[ ] white 4] [ xaxis.. |
Scale Color: I—I
I. Black Iﬂ sedlom [ ¥ Axiz 1 ...
— min X max |:| Y Agis 2

Actual ¥alue: A e
[Left 2] 2.0 sec [ Hide... |
~Trends
[cURvE_1 [#] Add

Bemove

Duplicate Multiplexing...

Dizplay Type:Lines ‘ Yariable:

Trigger Type: Pulse [0.1 sec)

Samples:

Figure 7-12  Multiplexing Trends
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7.4.1 Trends

Reading trend data

Usage

Setting a trigger

Example

7-24

Trends can be triggered by a clock pulse or a bit. Just one trend value is read
from a variable for every clock pulse or trigger. The "Samples/max.” of the
trend are stored on the OP. Once the maximum number of samples of a trend
has been reached, the oldest value is overwritten every time there is a new
value.

Trends are suitable for displaying continuous variations such as the operating
temperature of a motor.

Trends triggered by a clock pulse are set by selectifigggter the option
Pulse . For bit-triggered trends, you have to $eggerto Bit andValue .
In this case, you have to define the two bit areas

— trend request areand
— trend transfer area 1
that are used by the OP and PLC to communicate with each other.

You define these areas by choosBystem- Area Pointersfrom the menu.

A specific trigger bit is assigned to every trend in all the bit areas. If, for ex-
ample, trigger bit 4 has been assigned to a trend, the trend is identified in all
the bit areas by bit 4. You will find a description of the bit areas under 7.4.2
Pattern Trends

The fill levels ofTank_A, Tank_B, Tank_C andMixer are required to be
recorded every 1.5 seconds and displayed in a combined trend graphic. The
OP is required to display 24 values simultaneously (figure 7-13).

1. First define the common settings in frend Graphiadialog box:

— Samples/max. 24
— Background Color White
— Scale Color Black
— X Axis - Show Axis
- Labeling:Samples/max.
— Y Axis - Show Axis
- Labeling
- Scale Max Constant 2000

Min: Constant 0

ProTool User’s Guide
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2. Then specify the first trend. In theendfield, enterTank_A and click
Edit. Perform the following settings in tAeenddialog box:

— Display Lines
— Samples 24

— Color Red
— Trigger Pulse

1.5 seconds

Specify undeNariablethe point at which the OP is required to read the
values for trendank_A. Enter:

— Name Contents_A
— Type KF

— DB 10

- DW 4

- PLC Quickmix

Confirm with OK.
3. Apply the configured trend by choosiAddto the trend graphic.

4. Perform the settings for the three trefdsk_B, Tank_C andMixer in
a similar way to that fofank_A. Assign a different color and/or display
to every trend to distinguish the trends clearly from one another.

Make sure when you are configuring that you use the same trigger type
and trigger pulse for all the trends in the trend graphic.

= Trend Graphic

Szimples!max.: ITI
I max

o I—I
Background Color: Cancel

||| white 2] |n SET N

Scale Color: _

I. Black Iil min W
win X ome Mvadee. |

Actual ¥alue:

[Left 2] 36.0 sec X Hide._
~Trends

Tank_C 1: Tank_A

I ant- lEI Add 2. Tank B

v O

Dizplay Type:Lines ‘ Yariable: YAR 4
Trigger Type: Pulse [1.5 sec) Samples: 24
Figure 7-13  Configuring a Trend
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7.4.2 Pattern Trends

Reading trend data

Usage

Setting
trigger

7-26

With pattern trends, all the trend values are read simultaneously out of a buf-
fer on the PLC by setting a trigger bit and are displayed on the OP as a trend.
The variable associated with the trend contains the start address of the buffer.
The length of the buffer is not explicitly entered. It results from the number

of "Samples/max.” that are configured in the trend.

Pattern trends can be used for quickly changing values, for example, when
only the overall variation — the pattern — is of interest. If values change more
quickly than communications between the OP and the PLC can transfer them,
the values have to be stored on the OP. The OP then reads out the whole buf-
fer at once. One example of using pattern trends is injection pressure in ma-
nufacturing plastic components.

Pattern curves are set by selecfiiniggger Bit andBuffer . Since pattern
trends are initiated by a trigger bit, you have to define at least two bit areas

— trend request areand
— trend transfer area 1

that are used by the OP and PLC to communicate with each other. The num-
bers located in the bit areas of figures 7-14 and 7-15 are the trigger bit for the
trend.

Trend request area

15 110
31 16

Trend transfer area 1

15 110
31 16

Trend indicator bit

Figure 7-14  Bit Areas for Trends with the SIMATIC S5
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Displaying trends

Switch buffer
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Trend request area

17 32

Trend transfer area 1

17 32

Trend indicator bit

Figure 7-15  Bit Areas for Trends with the SIMATIC 500/505

You set these areas by choosBygtem- Area Pointerdrom the menu and
create them on the PLC. A specific trigger bit is assigned in all the bit areas
to every trend. If, for example, trigger bit 4 has been assigned to a trend, the
trend is identified in all the bit areas by bit 4.

If a screen is opened on the OP with one or more trends, the OP sets the cor-
responding bits in thigend request aredn the PLC program, set the bit
assigned to the trend in tlrend transfer areand therend indicator bit

The OP detects the trigger and resets the trend bit and the trend indicator bit.
Depending on the configuration, it then reads out a single value or the whole
buffer.

Let us assume that the process displayed as a pattern curve recommences
while the OP is reading out the buffer. In this case values would be overwrit-
ten. To avoid this, a second buffer is created for the same trend. The second
buffer has to be set in the configuration. To do this, you set Unidgger

bothBit andSwitch BufferYou also have to create a bit area for buffer 2,
trend transfer area 2ts structure is exactly the same as thatesfd transfer
area 1l

While the OP is reading values from buffer 1, the PLC writes the new values
to buffer 2. While the OP is reading buffer 2, the PLC writes to buffer 1.
Figure 7-16 shows this procedure.
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Buffer 1 Buffer 2

PLC
writes
OoP
reads
Trend buffer is filled.
Bit is set in trend transfer area 1
Figure 7-16  Switch Buffer
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Example of
SIMATIC S5
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The configuration of a pattern curve with the necessary settings is explained
in the following by means of an example. Figure 7-17 shows the different bit
areas and the steps that have to be performed by the OP and the PLC. The

trend is called'rend_4 , since trigger bit 4 is assigned to it.

Trend:

Trigger
99 Trigger Bit:

O Pulse @ Bit [ 4 ]

O Value @ Buffer OO Switch buffer

Variable = Var_54
DB54, DW 40

Trend request area Bitl BitO
\_/

Trend transfer area 1
Bitl Bit0
_, Trend indicator bit \ /

[ TP TP TP Pl fel PPT

Buffer K4:

DB54, DW40

10 M4
5

0.5 1

Figure 7-17 Interrelationships between Configuration and Display of Pattern Curves

Let us assume the screen is called on whireimd_4 is configured. In the
trend request areahe OP then sets bit 4 10 If buffer 4 is full, the PLC sets
bit 4 intrend transfer area 10 1. When therend indicator bitis set, the OP

then reads buffer 4, whose address is contained in vaxiaite 54. The

buffer is located on the PLC.
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7.5 The Hide and Multiplex Options

Hide

7-30

Depending on the value of a variable, fields on screens can be displayed and
hidden. This option is practical, for example, for displaying fields on the OP
in the commissioning phase which are no longer visible during routine opera-
tion. The variable could be assigned by means of the current password level.
The field is displayed only after the system administrator has logged in.

A different variable from that assigned to the field must be used to hide it.
The conditions for hiding the field must be set in dependence of the variable.
In this instance, you must take into account whether the variable is an integer
or Boolean type variable. A few examples are listed below.

Example involving integer variables:

Variable > 10

Variable <50  The field is hidden when the variable is in the range from
11 to 49.

Variable > 50

Variable <10  The field is hidden when the variable is outside the range
from 10 to 50. Figure 7-18 shows this setting.

Example involving Boolean variables (not with SIMATIC S5):

Variable >

Variable < 1 The field is hidden when the variable is 0.
Variable > 0

Variable < The field is hidden when the variable is 1.

Hide if: Variable > |5|]
Variable < Im Cancel

[T Deactlivate

Yariable

kF Quickmix

DB 10
Duplicate I Dw 0

Figure 7-18 Hide Dialog Box
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Multiplexing
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ProTool features an option for assigning different variables to a field. This is
known as multiplexing. A variable can be assigned to every value of a varia-
ble called an index variable. The variable just being used depends on the va-
lue of the index variable. This means, for example, that all the variables of a
screen could be controlled by means of the index variable. This means that
there is no need to configure several screens for identical applications.

Figure 7-19 shows a practical example. On a bar graph, we want to display
the contents of tankl, T2 or T3, as a function of switch positi&iL To do

this, the index variabl¢AR_S1is assigned to switcB1l The contents of the
tanks is read from variabl&AR_T1to VAR_T3

T1
Sl 2000
&—0
[
0
VAR _S1 Display
0 VAR T1
1 VAR T2
2 VAR T3

Figure 7-19  Example of Multiplexing Variables

In the example shown below, the variabl@R _T1to VAR_T3are assigned
to three values of index variall\R_S1The PLC in this example is a
SIMATIC S7.

Value of VAR_S1 Display from
0 VAR _1
1 VAR_2
2 VAR_3
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1. Create afield for bar graphs on a screen by cho&iregn— Fields -
Bar from the menu. ThBar dialog box appears.

Bar ]|

Direction:

Crm— | —

Scale Color:

|l Black = X ¥ v |

[ Border in [ O colors... |

I~ Limit Value Lines T fide |
| ] Muttiplexing... |

Variable

VAR_1 | New Variable

Edit. . Daplicatel |

Figure 7-20  Creating the Index Variable for Bar Graphs

2. Click theMultiplexingbutton.
3. Enter the symbolic naméar_S1 in thelndex Variabldfield. Click Edit
in order to edit the variable. ThMariable dialog box is opened.
4. Typein: Type INT
DB: 15
DBW 0
PLC PLC_1

Depending on the switch positiolAR_Slassumes a value 6f1 or 2.
A variable YAR_T1VAR_T2andVAR_T3 representing the current value
of tankT1, T2 or T3is assigned to every one of these three values.

5. Enter the symbolic nam#AR_T1in theVariablefield. Click Editin or-
der to edit the variable. Thériabledialog box is opened.

6. Enter: Type INT
DB: 16
DBW 2
PLC: PLC 1

7. Now, click theAddbutton in theBar dialog box. The variabl¢AR_Tl1is
applied to the display field and assigned to the value (ir@lexjndex
variableVAR_S1

8. Repeat steps 5. and 7. for variabfé®Rk_T2andVAR_T3 Figure 7-21
shows the appearance of the corresponding configuration.
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Multiplexing E |

Index ¥Yanable 0K |
Add 0 VAR_T1
— 1 VAR T2 Cancel |
Remove | 2 VAR T3
Up |
Down |
—¥Yarnable
INT PLC_1
[vAR_T3 = DB 16
DBW 2
Edit... Duplicate |
— Index varnable
INT PLC_1
[vAR_S1 = DB 15
DBW 0
Edit.. | Duplicate |

Figure 7-21 Multiplexing Dialog Box

9. Exit from theMultiplexingdialog box by clickingdOk There is now a
check mark on th#ultiplexing button in theBar dialog box to indicate
that multiplexing is in use (refer to figure 7-22). In addition, the index
variable is specified instead of tkfariablefield.

Bar |
T o
Scale Color: ] |
|l Black =] s |
[+ Border i | [] Colors... I
[~ Limit ¥alue Lines | [ Hide... I

Multiplexing iz active with index vanable [YAR_51].

Figure 7-22  Display with Active Multiplexing
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7.6 Detecting a Called Screen on the PLC

Application

Condition

Structure

7-34

To be able to detect on the PLC the screen that has just been called on the
OP, you have to createSzreen Numbearea on the PLC. The OP stores in
formation in the screen number area about the screen called on the OP.

In this way it is possible to transfer information on the current contents of the
OP display to the PLC. Certain reactions can be initiated in the PLC program
— for example, calling another screen or selecting an LED.

If you wish to use the screen number area, you have to specify it during con-
figuration asArea Pointer— TypeScreen Numbett can be created only on
onePLC — and oncenly.

The screen number area is transferred spontaneously to the PLC, i.e. a trans-
fer takes place whenever a change is registered on the OP. There is therefore
no need to configure a polling time.

The screen number area is a data area having a fixed length of five data
words. The structure of the screen number area is displayed below.

Address

1st word Current screen type

2nd word Current screen number

3rd word Reserved

4th word Current input field number

5th word Reserved

Entry Assignment

Current screen type 1: screen
Current screen number 1to 65535
Current input field number 0 to 65535

ProTool User’s Guide
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Overview Event messages and alarm messages are initiated by the PLC. They contain
information about events and states in the control process. Alarm messages
have to be acknowledged on the OP. After being issued, event messages and
alarm messages are stored in separate message buffers on the OP. Stored mes-
sages can be displayed on the OP and output to an attached printer.

Variables A message consists of static text and/or variables. You can freely configure
text and variables. Before you can use variables in a message, you have to
insert a field. With event messages and alarm messages, you can use only
output fields.

Assigning You can assign functions to event messages and alarm messages. You have to
functions set in your configuration the functions that you want to have initiated for the
different events. Events are the

— arrival of a message
— acknowledgement of a message (alarm messages only)
— departure of a message.

You select functions in the attribute window of the message editor.

Printout So that you can print messages on your printer, you have to check in your
configuration thePrint attribute in theAttribute Windowof the message
editor for every message you want to have printed. By choS8sisigm-
Parameters-. Messagefrom the menu, you can perform the following set-
tings for printing messages:

¢ MessagesThe printing of all events is enabled.
e Off: Message printing is disabled.

¢ Overflow When a message buffer is full, the OP deletes messages before
new ones are entered. If tBwerflowfield is checked, all the messages
are printed prior to deletion. This is done irrespective of whethd?rthe
attribute has been set.

Overflow warning If you chooseSystem- Parameters» Messagefrom the menu and check
the Overflow Warning field, a warning is issued on the OP as soon as the
configured remaining space of the message buffer is reached or the space is
less than that configured. You can set the remaining buffer size. By default,
the setting is 10 %.

ProTool User’s Guide 8-1
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Relay/port

Message priority

Message areas

Message number

You can directly use a message to drive an output on the OP. This might be as
follows:

— arelay drive circuit

— aport drive circuit (with direct key module only)

You can set the message priority of a configured message in the attribute
window of the message editor undreiority. If more than one message is
present, the messages are displayed according to their configured message
priorities (1: low through 16: high).

You have to define in your configuration ement message ardéar event
messages and atlarm message ardar alarm messages. You set the messa-
ge areas by choosir®ystem- Area Pointerdrom the menu.

An event message or an alarm message can be configured for every bit in the
configured message area. When the address area concerned is created, the
number of messages which you can create in it is displayed.

Every message area can be divided into several address areas. Table 8-1
shows the number of message areas for event messages and alarm messages,
the number of alarm acknowledgement areas and the overall length of all

areas for the different OPs.

Table 8-1 OP Message Areas

Device Event Message Area Alarm Message Area and Alarm

Acknowledgement Area
Total Length (Words) Total per | Overall Length per

Type Type (Words)

OP25 8 125 8 125

OP35 8 125 8 125

OP37 8 125 8 125

OP45 8 125 8 125

The message numbers are listed in the left margin of the message editor. A
bit number is assigned to each message number. This means that you can
immediately see the bit to which a configured message belongs in the event
message area or the alarm message area. Further, the status bar displays the
address to which the message belongs.

ProTool User’s Guide
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Assigning
message area and
message number
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The assignment of message areas and message numbers is illustrated below
by means of an example.

Example 1 for SIMATIC S5:
Let us assume that the following message area was configured for the
SIMATIC S5 PLC:

DB 60 Address 43 Length 5 (in DW)

Figure 8-1 shows the assignment of bit numbers and message numbers for
data words. Message numbers and bit numbers are assigned automatically on
the OP.

Bit| 15 U
Data word 43 16| | | | | | |

Data word 47 80| | | | | | |

Message No.

Figure 8-1 SIMATIC S5:
Message Area and Message Number Assignment for Data Words

Example 2 for SIMATIC 500/505

The assignment of message areas and message numbers is illustrated below
by means of an example. Let us assume that the following message area was
configured for the SIMATIC 500/505 PLC:

V 43 Length 5 (in DW)

Figure 8-2 shows the assignment of a total of 80 (5 x 16) message numbers to
the individual bit numbers in the event message area of the PLC.

Their assignment is performed automatically on the OP.

Bit| 1 16
vas [l [ [ LT PP T TP T T T fue
[ ]
. [ ]
. ®
varfes|] [ [ | [ T[T [ [ ][] T] ] ] [eo
/
Message No.

Figure 8-2 SIMATIC 500/505:
Message Area and Message Number Assignment
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Example 3 for SIMATIC S5:
You can also define the message area in flag words. For the example below,
the following alarm message area was defined:

FW 50 Length2 (in FW)
Figure 8-3 shows the assignment of message numbers and bit numbers for
flag words.
Flag 50 Flag 51
Flagword50 |7 [6[s5]4 |3 ]2 |10 7|6]5[4[3][2]1]0
Flag 52 Flag 53
Flagword52 [7 |6 |5 |4 [3]2]|1[o] 7]6]5[a[3]2]1]0
Flag No. Message No.
F51.0 1
F51.7 8
F50.0 9
F50.7 16
F53.0 17
F53.7 24
F52.0 25
F52.7 32

Figure 8-3 SIMATIC S5:
Message and Message Number Assignment for Flag Words
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8.1 Event Messages

Definition

Standby message

Procedure

Configuration
example for
SIMATIC S5
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Event messages display a status such as
— Motor switched on

— Motor off

— Motor speed of xx/min reached

—PLC to manual mode

— Operating temperature of xx reached

The configurer defines what constitutes an event message. With event mes-
sages, the status of a bit in the PLC is evaluated on the OP. If the bit is set in
the PLC, an event message is initiated on the OP. The configurer defines the
bits that will initiate an event message.

If an event message numberered 0 is configured, it is interpreted to be the
standby message. The standby message is displayed in the event message
window when event messages are not waitingnieasage lingvas configu-

red, the standby message is always visible when messages are not waiting.
The standby message may consist only of text.

If a bit is set in the event message area in the PLC program, the OP detects
the corresponding message as haaimiyed and displays it. If the bit is re-

set, the OP detects the message as haépgrted. The message is not dis-
played any more.

In this example, you first configure the event message area, followed by an
event message containing a field.

1. Choosesystem- Area Pointergrom the menu to create the event messa-
ge area. Thérea Pointerdialog box is opened (figure 8-4).

Type Ho. PLC Hame Address: Length [wWords]
Interface Area PLC 1 DB 51 DWW 0 255

Event Messages 1 PLC 1 DB 10 Dw 0 2

Type Event Messages |£I Polling Time [s]:

1.0
Messages: 1-32
Sort by: IT.\'DB :I

Figure 8-4 Area PointerdDialog Box
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2. Select in th@ypefield the area pointer fdEvent Message®ress théadd

key. TheEvent Messagedialog box is opened.

3. Enter: DB: 10
DW. 0
Length 2
PLC: PLC 1

You have now created an event message area for 32 event messages.

4. Exit from theEvent Messagedialog box by choosin@K in order to ap-
ply the settings. Exit from th&rea Pointerdialog box, likewise by

choosingOK.
5. Call the editor foEvent Messages
6. Position the cursor on message No. 1.

7. Enter the following message:

Motor speed of {Var_2}/min reached

where{Var_2} is an output field.

8. To insert the output field, choostessages-» Edit/Insert Fieldfrom the

menu. TheMessage Fieldlialog box is opened.

9. Set: Display:. Decimal

Field length 4

10. Enter in th&/ariablefield the symbolic nam¥ar_2 .

Click Edit so that you can edit the variable. Wegiable dialog box is

opened.
11. Enter: Type KF
DB: 10
DW 3
PLC: PLC_ 1

12. Exit from theVariable andMessage Fieldlialog boxes by choosir@K.

Figure 8-5 shows the configured event message.

= Event Messages - QUICKMIX.PDB

1 10 20

40

nooo

ooz
noos
noo4
0oos

Figure 8-5 Configured Event Message
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8.2 Alarm Messages

Definition

Acknowledging

Procedure

Acknowledgement
areas

Assigning
acknowledge bits
to message
numbers
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Alarm messages display an operating fault such as

— Motor temperature too high
— Coolant empty

—Valve will not open

— Fault, compressor 4

— Switch M208 open

The configurer defines what constitutes an alarm message. With alarm
messages, the status of a bit in the PLC is evaluated by the OP. If the bit is set
on the PLC, an alarm message is initiated on the OP. The configurer defines
the bits which initiate an alarm message.

Since alarm messages are used to display extraordinary operating states, they
have to be acknowledged. Alarm messages are acknowledged either by an
operator input on the OP or by the PLC.

If a bit is set in the alarm message area in the PLC program, the OP detects the
corresponding message as havangved and displays it. If the bit is reset, the

OP detects the message as had@garted. Only when the message is ack-
nowledged is it no longer displayed.

If you require the PLC to be informed when an alarm message has been ack-
nowledged or if the PLC itself is to be able to acknowledge alarm messages,
you have to create suitable acknowledgement areas by ch&ysitagn-

Area Pointerdrom the menu. The acknowledgement areas are as follows

* Alarm Acknowledgement Area PLC— OP
A bit set in this area by the PLC causes the corresponding alarm message
to be acknowledged on the OP.

The Alarm Acknowledgement Area PLGC OP

— must be contiguous without the corresponding event message area

— must have the same polling time as the alarm message area

— can have a maximum length equal to that of the corresponding alarm
message area.

e Alarm Acknowledgement Area OP— PLC
A bit set in this area by an operator input on the OP reports the acknow-
ledgement of the corresponding alarm message to the PLC. The acknow-
ledgement area OB PLC can have a maximum length equal to that of
the corresponding alarm message area.

The same bit x of the alarm message area and the same bit x of the acknow-
ledgement area are assigned to every alarm message number. Normally, the
acknowledgement area have the same length as the alarm message area and
must be contiguous with the alarm message area.
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Acknowledgement
groups

Display options

Configuration
example for
SIMATIC S5

When you are configuring alarm messages, you can place several messages
together to form aacknowledgement groufn this way, when the first alarm
message is acknowledged — for example, the cause of the fault — all the other
alarm messages of the same acknowledgement group (consequential faults)
are acknowledged at the same time.

To do so, assign a value between 0 and 16 to every alarm message under
Acknowledgemeim theAttribute Windowof the message editor. A blank

field is the equivalent of entering 0. The value 0 results in individual ac-
knowledgement; this means that when you acknowledge an alarm message,
only that alarm message is acknowledged. If you acknowledge any alarm
message of acknowledgement groups 1 through 16, all the alarm messages in
that group are acknowledged simultaneously.

By choosingSystem- Parameters- Messagefrom the menu, you set
whether the last or first alarm message to arrive should be displayed. To do
this, check either of the fieldsrst or Last This setting is important whene-
ver there are several messages waiting at any one time.

In this example, you first configure the alarm message area, followed by an
alarm message.

1. Choosesystems Area Pointerdrom the menu to create an alarm messa-
ge area. ThArea Pointerdialog box is opened (figure 8-6).

Type Mo. PLC Mame Address:

Interface Area PLC_1 DB 51 DWW 0 255
Event Messages 1 PLC_1 DB 10 DW 0 2
Alarm Messages W 2

Remove

Type |Alarm Messages IEI
Sort by: IT}'DE |i|

Polling Time [s]: 1.0
d ges: 1-32

Figure 8-6 Area PointerdDialog Box

2. Select the area pointer fatarm Messagem theTypefield. Press the
Addkey. TheAlarm Messagedialog box is opened.

3. Enter: DB: 10
DW 2
Length 2
PLC: PLC 1

You have now created an alarm message area for 32 alarm messages.

ProTool User’s Guide
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4. Exit from theAlarm Messagedialog box by choosin@K to apply the
settings. Exit from thérea Pointerdialog box, likewise by choosing
OK.

5. Call the editor foAlarm Messages
6. Position the cursor on message No. 1.
7. Enter the following message:

Motor temperature too high

8. Perform the following settings in the attribute window:

Priority: 1
Acknowledgement 8
Print: X

Figure 8-7 shows the configured alarm message.

1 10 20 a0 40
0001 Motor temperature too high
ooz
ooz
goo4
oons

Figure 8-7 Configured Alarm Message
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9

Recipes are groups of variables for a specific application. The purpose of
recipes is to download several items of data en bloc to the PLC. Furthermore,
the OP and the PLC are synchronized.

In the configuration, the recipe defines the data structure. Data are assighed
to the structure on the OP. Since the data structure can be assigned several
times, we now speak of data records. Data records are stored on the OP, thus
saving storage space on the PLC.

The chapter is divided into two general parts. The first part provides detailed
information about recipes. That is the theoretical part. The second part pre-
sents an example of how to configure a recipe, create a data record and
download it to the PLC. If you wish to become familiar with recipes by refer-
ring to an example, go straight to section 9.5.

A practical example of a recipe is the bottling machine of a fruit juice sy-
stem. Let us assume that orange nectar, an orange juice drink and orange
juice all have to be produced on the same bottling machine. The ratios of
mixture differ from drink to drink, but the ingredients are the same. To ac-
complish this, théixture recipe, containing the following data structure, is
created:

Var_23 Name
Var_11 | Orange
Var_7 | Water
Var_19 kg Sugar
Var_21 g Flavor

Data records now contain the values for the different drinks. The data records
might look as follows:

Orange Drink Orange Nectar Orange Juice
Name Drink Name Nectar Name Juice
| Orange 90 | Orange 70 | Orange 95
| Water 10 | Water 30 | Water 5
kg Sugar 1.5 kg Sugar 1.5 kg Sugar 0.5
g Flavor 200 g Flavor 400 g Flavor 100
9-1



Recipes

Ingredients of a
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Description of
example

Identical variables
on screens and
recipes

A recipe comprises several variables and their names, called entry names.
Entry names are displayed on the OP. This means that a variable can be iden-
tified, such a$ Orange in the preceding example, to denote orange as a
constituent part of the mixture. Figure 9-1 shows the dialog box used to
create recipes.

Recipe - STRUCT_1 E3
Yariable Entry Mame Offset  Length 0K |
WAR_23 Hame 1] [:]

VAR_11 1 Orange 8 2 Cancel |
WAR_T 1 Hater 10 2
WAR 19 kg Sugar 12 2 P i
AR 21 g9 Flavor 14 7 Parameters. |
Attnbutes. .. |
_ w
Down |
Addl Replace Remove |
]
Yanable Entry Name
KS Steuerung_1
[vaR_21 = DB 10
Dw 14 Reference Texul:
Edit. | Duplicate |

Figure 9-1 RecipeDialog Box

Data records are created on the OP by saving the instantaneous values of
variables.

Variables used in recipes may also occur in other objects such as screens. The
following example shows one application.

Let us assume that there are separate screens, containing a storage tank, val-
ves, quantity consumed and other details, for all of the ingredients, i.e.

orange, water etc. The screens contain input fields for setting the intake
amounts for the mixer. The ratios of mixture can thus be entered screen by
screen, and then the mixer can be started. This process has to be repeated for
every fruit juice. This process is beneficial when, for example, the system is
undergoing commissioning.

If the variables of input fields are combined to form a recipe, mixtures for the
different fruit juices that have been completed can be stored by creating data
records on the OP. Figure 9-2 illustrates how variables are used on screens
and in a recipe.

If you now wish to produce a specific fruit juice, the corresponding data re-
cord is downloaded to the PLC. This means that the requisite values are as-
signed to all of the variables.

ProTool User’s Guide
Release 09/96



Recipes

ProTool User’s Guide
Release 09/96

Screen_1

Mixer

Var_23

[

Screen_2

Stock of orange

¢

Var_11

Screen_3

Stock of water

Var_7

Screen_4

Stock of sugar

Var_19

¢

Var_23
Var_11
— Var_7

Var_19
Var_21

Mixture Recipe

Name

| Orange
| Water
kg Sugar
g Flavor

Screen_5

Stock of flavor

Var_21

Figure 9-2

Identical Variables on Screens and in the Recipe
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9.1 Creating Recipes

Identifying a recipe
on the OP

Identifying a recipe
on the PLC

Identifying
a data record

Using variables

A recipe is stored under a symbolic name in your configuration. You also
select the recipe by its symbolic name on the OP. The recipe is simulta-
neously numbered, the number being specific to that configuration. You can
modify the recipe’s name and number by choosingithébutesbutton in
theRecipeglialog box.

There are threlentificationsavailable for identifying a recipe on the PLC.

You enter the identifications in tiarameterslialog box. The identifica-

tions can be defined freely. ProTool automatically enters the recipe number in
the first identification. Only these identifications are written to the PLC when
a data record is downloaded.

You create a data record with a symbolic name on the OP. This name applies
only to the OP. When a data record is downloaded, only the data and the
identifications of the recipe are downloaded. For the PLC, there is no particu-
lar identification available for the data record apart from the recipe identifi-
cation. If you wish to identify the data record on the PLC, create in the recipe
a variable containing the name of the data record.

Only certain settings are meaningful for variables used in recipes. In addi-
tion, the settings impact on the download.

Variables used in recipes must have an address on the Pltfeaaitribute
Write Directly . Only variables of this type are downloaded to the PLC
when a data record is downloaded. Variables not having an address are not
included in the download.

The attributes are set in thariable dialog box by pressing th@ptionsbut-
ton. Figure 943 shows thériable andOptionsdialog boxes with the corres-
ponding settings.
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Standard screens
for Recipes

Text list for recipes
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Yariable X
MHame: IVAHJ 0 Address | OK
Type: KF j Range: DB.DW j Cancel

Length [Byte]:

DB: |1l]

Dw: |5

[] Limit Values. ..

PLC name DP“U"S

Attribut
ributes 0K I
Cancel |

Polling Time [z]:

11

Decimals:

Identifications
Comment:

v Wiite Directly
™ wiite Indirectly
" Bead Continuously

¥ DNLINE

1:

n
W

|

BrieeliEkais  |nitial Value

Figure 9-3  DialogboxeNariable undOptions

For creating, saving and downloading data records on the OP, two standard
screensZ_RECORD_hndZ_RECORD_pare available. If you wish to use
these screens on the OP, you have to be able to call them. Both screens are
available in their standard configuration but are not embedded as yet. Embed
the standard screens in your configuration by assigning the "Select Screen”
function, say, to a function key. Specify the parameter as standard screen
Z_RECORD_brZ_RECORD_2If you wish to use both standard screens,

you must assign them to separate function keys.

After you have created the first recipageat listcalledZ_RECIPESIs crea-

ted. This text list is used on the standard screens supplied for data records.
The order in which the recipes are entered in the text list is determined by the
recipe number. You can also see this order on the OP when you select a re-
cipe.
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Data mailbox

Fixing the
recipe structure

To download data records, you have to create a data mailbox by choosing
System- Area PointersThe OP writes the identifications and the length of

the data record to the data mailbox. This is why the data mailbox must have a
length of at least five words. The following figure shows the structure of the
data mailbox.

Address
1st word Identification 1
2nd word Identification 2
3rd word Identification 3
4th word reserved
5th word | Length of the data record in words

If you have finished the configuration, you shofiddthe structure of your

recipe. To fix the recipe structure, go to Até&ributesdialog box by choosing

the Attributesbutton in theRecipedialog box. Fixing a structure is synony-
mous with write protect. The structure of the recipe can be modified from
now on only under certain conditions. You can still delete variables but a gap
remains in the structure. You can add variables only at the end of the struc-
ture.

Fixing the structure insures that once data records have been created on the
OP they can be re-used. When data records are created, only the values are
saved. Structure information, i.e. how the value is to be interpreted — for ex-
ample, as an integer or a string — is not stored in the data record. If the struc-
ture were to be modified, values would be interpreted incorrectly.
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9.2 Downloading Data Records

General

Setting the type of
download

Creating and
downloading
data records

Synchronization
during download
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This section describes the standard case of downloading data records from
the OP to the PLC and from the PLC to the OP. Special cases are described in
the Communication User’s ManuaiVe recommend you download data re-

cords only by means of operator input on the OP. For this purpose, use the
standard screeh RECORD_1

To set the download type, go to tharameterdlialog box by choosing the
Parametersdutton in theRecipegdialog box. Here you have to fgitect
as the download type.

With direct download from the OB PLC, the values of the variables are
written to the addresses on the PLC. The identifications are written to the
data mailbox. Variables not having an address are not downloaded.

With direct download from the PLC OP, the values are read from the sys-
tem memories of the PLC and downloaded to the OP.

Data records can be created on the OP and then stored on a data medium.
The type of data medium you can use depends on the OP. On standard screen
Z RECORD_lthe text lisZ_MEMORYontaining the data medium and va-

lue assighments is used. The assignments are as follows:

0 Flash

1 Module

2 Floppy disk
3 Hard disk

A detailed description of creating data records and downloading them to the
PLC is contained in th®P25/35/45 Equipment Manuahd in theDP37
Equipment Manual

A major feature with recipes is that data download is synchronized and any
uncontrolled overwriting of data is inhibited. To insure a coordinated process
when data records are downloaded, bits are set in the control and check-back
areas of the interface area. The interface area is described for all PLCs, apart
from the SIMATIC, in Chapter 11. The interface area for SIMATIC PLCs is
described in th€ommunication User's ManuaFor non-SIMATIC PLCs,

the interface area is described in section|11.1.
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9.3 Transferring Data Records Upon a Trigger from the PLC

PLC jobs
69 and 70

Function replaces
PLC job

Example

Data records can be transferred from the PLC to the OP and in the reverse
direction by means of PLC jobs 69 and 70. However, a PLC job merely wri-
tes to the variables or reads from the variables. A data record cannot be saved
directly on the data medium by means of the PLC job, nor is reading from

the data medium directly possible. An operator input on the OP is required.

ProTool features functions

— for reading data records from the PLC and saving them on the data
medium on the OP
and

— for reading data records from the data medium and for transferring them
to the PLC.

This kind of function has to be assigned to a variable. The parameters of the
function contain the recipe name and the data record name. Assign the func-
tion parameters from the PLC first. The function is triggered by the PLC mo-

difying the value of the variable.

A detailed description is given below of the steps you have to perform for OP
- PLC transfers. The procedure for the RLOP direction is similar.

It is assumed in this example that you are basing your work on the standard configuration. A few text
lists and the corresponding variables, which you should use, have already been created in the standard

configuration.

Assigning the
DAT - OP/PLC
function

9-8

The DAT - OP/PLC function has to be attached to a variable. For the func-
tion parameters, use variables which are already in use fdr Record_1
standard screen.

1. Create a variable with the symbolic navt&R_212, which may have the
KF format and is linked to the PLC.

2. In theVariabledialog box, clickOptions Place a check mark in tiead
Continuously  check box undehttributes The OP now detects whe-
ther the value of the variable has changed.

3. Exit from theOptionsdialog box by pressin@K.
4. Click Functionsin theVariable dialog box.

5. Choose the DAT- OP/PLC function in th€unctionsdialog box and
move it to theSelected Functioneld using the >> key.

ProTool User’s Guide
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6. Click Parametersand assign the parameters as described below. In doing
so0, always choose the variable specified uMdeiable Figure 9-4 shows
the dialog box with the parameters.

Data Medium Z_MEMORY

Data Record Name Z_DATRNAME

Information Text Z DATRINFO

Recipe Z RECIPE

Edit mode 0

Function Parameters - Data Rec. DAT -> OF/PLC |

D ata Medium: Z MEMORY (1] 4 I
Data Record Hame: Z_DATRHAME
Information Text: Z _DATRINFO Cancel |
Recipe: Z BECIPE
Edit mode: 1]

— Edit mode:
Constant: Screen Mame:
[0 | -
Yarniable
[vAR_224 =] New Variable
Edite | B Duplicate |

Figure 9-4 Assigning Parameters for the DATOP/PLC Function

Assigning For you to be able to write to variables from the PLC, you must have a link
variables an to the PLC. Configure an address on the PLC for all the variables specified
address on the under 6. above. In addition, assign the attritRgad Continuously to

PLC all the variables by pressing tptionsbutton. Only when this attribute has

been enabled does the OP detect any change in the variable.

Triggering the Assign the following variables on the PLC:
function Z_MEMORY

Z _DATRNAME

Z _DATRINFO

Z_RECIPE

with the recipe names and the data record names which you wish to transfer
from the OP to the PLC. Specify the data medium as well. Comments are
optional.

Now, change the value of tMAR_212 variable on the PLC. This triggers
the function attached to the variable. The data record is now transferred from
the OP to the PLC.
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9.4 Points to Remember with Recipes

Variables on
screen and in
recipe

Constraints

9-10

Variables that are linked to the PLC are treated in recipes as follows:

If a variable was used in a recipe and if it was also assigned to an output field
on a screen, the PLC can overwrite the instantaneous value. This occurs, for
example, when data records are downloaded from the data medium to the
PLC. First the variables on the OP are updated, and then the values are down-
loaded from the OP to the PLC. In the meantime, the output field variable

may have been updated by the PLC. The PLC value is downloaded, not the
data record value.

Variables having a counter or timer as their address must not be used in reci-
pes.

TheRead Continuously attribute must not be used for variables being
used in recipes.
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9.5 Example of Recipes and Data Records

Description

Example system

Creating a recipe
with ProTool
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This chapter guides you step by step through
— creating a recipe,

— creating data records on the OP and

— downloading data records to the PLC.

In our example, you will create a recipe for the mixing unit of a fruit juice
system. You wish to mix different fruit juices on the same system. The ingre-
dients are identical, only the ratios of mixture are different. You first create a
recipe calledMixture, followed by a data record call€@tange This data

record contains the ratio of mixture for orange juice. The data record is
downloaded indirectly; this means that the data are written to the data mail-
box. While the data record is being downloaded, the OP sets bits in the con-
trol and check-back areas. You must then similarly set and reset bits in the
PLC program to re-enable the data mailbox.

You create the example recipe for an OP25, which is connected to the
SIMATIC S5 by means of AS511. It is the AG115U with the CPU 944,

Open standard configurati@®_op25.pdb . Save this configuration under a
new name — for exampl@UICKMIX.PDB.

Set the SIMATIC S5 PLC with driver AS511 by choosBystem- PLC
from the menu. Keep the symbolic naRieC_1 Choose th@arameters
button to set the CPU.

Call the editor forecipesand create the recipe described below. The recipe
is shown in figure 9-5.

Create variabl&ar_23asTypeKC since it contains the name of the data
record. The variable must have a length of four data words. Give the variable
an address on the PLC — for examplB, 12, DW 0 , length4. Specify the

PLC asPLC_1 This means that you can use the variables on screens and in
messages too. Do not modify the variable’s attributes, since they have al-
ready been set correctly for recipes. Variabas 11, Var_7, Var_1@nd
Var_21lare ofTypeKF and are all one data word long. For the address, speci-
fy data block 12 too. With variabMar_19 specify the digits behind the deci-
mal point asl.

The order of the variables determines the structure of the recipe.

9-11



Recipes

Recipe - 5TRUCT_1
Yariable Entry Hame Dffset  Length oK. |
WAR_23 Name 0 ]
VAR_11 1 Orange 8 2 Cancel |
WAR_7 1 Hater 10 2

2

VAR 19 kg Sugar 12 o
AR_21 g Flavor 14 3 Parameters. .. |

Attnbutes_ |
&
Diown |

ﬁddl Replace Remove |
]
—Wariable Entipy Name
K5 Steuerung_1 Ii
|VAH_21 ﬂ| DE 10

Dw 14 Heference Text:

Edit. | Duplicate |

Figure 9-5 TheMixture Recipe

The Lengthspecification in th&ecipedialog box is the length in bytes. The
Offsetspecification sets the position in the structure. It is similarly specified

in bytes.
Other necessary You now have to modify the name of the recipe, set the identification and the
settings type of download, and create the data mailbox.

1. Click in theRecipedialog box on théttributesbutton. At this point, mo-
dify the name of the recipe Mixture . Freeze the structure of the re-
cipe by clicking on th&ixbutton. All the entries in the recipe are now
dimmed. Figure 9-6 shows thdtributesdialog box with the settings.

B amibutes |
T e
I Mixture I 1
Yersion: Cancel I

|25.0?.95 08:46:41

Structure

[ Fmx | [ Abolish |

Bild 9-6  AttributesDialog Box with Settings

Exit from the dialog box by choosir@K.

- ProTool User’s Guide
9-12 Release 09/96



Recipes

2. Click on theParameterglialog box. The dialog box shown in figure 9-7
is displayed. Set the type of download here by clickirgct.

The recipe number has already been entered laheletifications Do not
modify anything here. The identification of the recipe is downloaded eve-
ry time a data record is downloaded.

= Parameters

-Identifications—

Cancel

1:

Download

2 O Indirect

El

1

Bild 9-7  ParametersDialog Box with Settings

Exit from the dialog box by choosir@K.

After you have created the first recipe, ProTool automatically creates a
text list calledz_ RECIPESFigure 9-8 shows the text list. This text list is
used automatically on screensRECORD_HBndZ RECORD_2You do
not have to perform any more settings for it.

= Text List - read only

rList

Z_REZEPTUREN | @ Decimal O Binary O Bill (2]

Yalue Text

Hixture

Yalue: Text:

|1 _I Inixture Reference »>> I

Bild 9-8  Text List for Recipes
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Linking screens

9-14

3. Choosesystem- Area Pointerdrom the menu. Set the interface area
here. ClickAdd Set the following interface area:

DB: 51
DW: 0
Length: 185

UnderType; selectData Mailbox Click theAddbutton again. Set a data
mailbox that is in data block DB 14, starts with DW 0 and is five data
words long. Create data block 14 with a length of at least five data words
in your PLC program as well. Figure 9-9 shows the settings which have
just been described.

Type Mo. PLC Hame Address: Length [wWords]

Interface Area PLC 1 DB 51 DWW 0 185

Data Mailbox DB 14 DW 0

Type Data Mailbox Iil Polling Time [s]: -
Sort by: IT.VIJB IEI

Bild 9-9  Area Pointerdialog Box with Settings

For you to be able to use standard screens on the OP, you have to embed
them in your configuration. To embed standard screens, proceed as follows:

1. Create a new screen. Cho&meeen- Attributesfrom the menu. Click
the Start Screemption. Call the screeBtart Exit from the dialog by
choosingOK.

2. Place the selection of standard screens or8e¥o do this, click on key
F9. Now select th&elect Screefunction and apply it by using the
double-headed arrow to the right field. Click fPe@rameterdutton. Un-
derScreen Nameselect standard screBnSYSTEM_MENUEXit from
the dialog by choosin@K.

Create an icon containing the wddthndard by using Paintbrush or
some other drawing program.

3. Assign to function keff11 the standard screeéh RECORD_&s descri-
bed under 2. above. Here again, create an icon using Paintbrush. Give
standard screen RECORD_1the naméDAT 1.

4. Call screex_RECORD_1Click keyF14. Select theselect Screefunc-
tion. UnderParametersspecify theStartscreen. Using Paintbrush, for
example, create an icon callE&C

ProTool User’s Guide
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Downloading the Save your configuration by choosikle — Savefrom the menu. Connect

configuration the OP to the PC or PU by means of the connecting cable. Fle to
Downloadon the menu system. Answées to the query whether the confi-
guration should be compiled first.

After the configuration has been downloaded, you can see the start screen on
the OP. At the same time, the system displays the meS&agyat
available . Connect the OP to the CPU. The system message then disap-

pears.
Creating a data You now first select and format the data medium on the OP. With the OP25,
record on the OP the only data medium that is possible is "FLASH”. Then create a data record

for the orange juice mixture and save it on the flash. The value of the varia-
bles is nowd. Then edit the data record and enter the actual values.

1. From the start screen, call scré&&T_1 Figure 9-10 shows standard
screerZ_RECORD_bn the OP. The FLASH data medium has already
been set. Move the cursor to thermat Data Mediundield. Press
ENTER twice. In reply to the following queries, entefor Yes in every

instance.
Edit Data Record
Recipe: | Mixture F* Symbolic input
Data record name: | Juice I\ String
Comment: | (Text) input
Data medium: Intern. flash T _Symbolic
input
Format
Jiee ] E=l
| 87| EE= | =] || softkeys

Bild 9-10 TheZ RECORD_IStandard Screen on OP

2. TheMixturerecipe has already been selected. Move the cursor to the
Data Recordield. Now specify the nam@range for the data record.

3. Press ke¥12 to edit the data record. ProTool now asks:
Create new data record?
0Yes/1No
Specify0 for Yes.
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Downloading the
data record from
the OP to the PLC

Result

9-16

4. Move the cursor to the different entries of the data record, one after the
other, and enter the following values:
JUICE
95
5
0.5
100

5. Save the data record on the flash by pred<SMGER. Then pres§ for
Yes.

While the data record is being downloaded, the OP sets bits in data word 64
of the interface area. You must then confirm the download in the PLC pro-
gram.

1. To download the data record, call scrB®&T _1if it is not still available
following editing of the data record. Press k&0 to download the data
record from the OP to the PLC.

2. Inthe PLC program, set bit 13 in DW 64 of interface DB 51 to 1 for "er-
ror-free download”. Then reset bit 11 in DW64 to re-enable the data mail-
box. The program code for this might look as follows:

A DB 51 DB-TDOP

L DL 64 Control/reset bits

T MB 200 Scratch flag

UN M 200.7 Data record download not running
U M 200.6 Data record download complete
S M 200.5 Data are free of errors

R M 200.3 Data mailbox enabled

L MB 200 Scratch flag

T DL 64 Control/reset bits

BE

The values for "Juice” are now in the addresses on the PLC. The identifica-
tions are in the data mailbox.

ProTool User’s Guide
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Purpose

Using functions

1

ProTool features a whole number of functions which you can use in your con-
figuration. Functions are used to

¢ design the configuration for a specific process — for example, to jump
from one screen to another.

e control the process by, for example, setting a bit, thus causing a motor to
be switched on.

¢ take advantage of OP characteristics — for example, to view or print a
message buffer,

¢ perform system settings online on the OP — for example, to modify inter-
face parameters,

For you to be able to use functions, they must be assigned to an object. Possi-
ble objects are screens, messages, function keys, fields and variables. Depen-
ding on the object you select, only those functions are offered by ProTool
which are actually possible. Thus some functions, for example, can be assi-
gned only to function keys; an example of this is the fun@ienBit Figure

10-1 shows th&unctionsdialog box for function keys.

A list of all the functions available in ProTool will be found together with
descriptions in Appendix A.

Selectable Functions:

= Functions

Selected Function:

lank Screen

Change Language
Changes Modes

Data Rec. DAT -» PLC
Data Rec. OP -» DAT
Data Rec. OP -» PLC
Data Rec. PLC -> OP

Description:

D ata Rec. DAT -> OP/PLC —

Cancel

Parameters. ..

* Conditions. ..

The backlighting of the zcreen +
iz switched off after the zet time
if the operator does not make an input on the OP.
Parameterz: Constant [at Spstem Start]

2

Figure 10-1 FunctionDialog Box

ProTool User’s Guide
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Assigning
several functions

Configuration
principle

10-2

You can assign several functions to an object simultaneously. They are then
processed one after the other, as if it were a batch file. You set their order
during configuration in th&unctionsdialog box. It can be modified by

means of th&Jp andDownbuttons.

Figure 10-2 shows the basic structure of a function. An input parameter is
transferred to the function. It may be constant or it may be read from a varia-
ble. The variable in its turn may be only local or it may be linked to the PLC.
In the case of a link to the PLC, the value is specified by the process. The
result of the function is written to a variable, which in its turn may be local or
linked to the PLC.

Process—
— Variable —»

Local

Function

Process
—» Variable ——
\— ‘7

Local
Constant 2

Figure 10-2 Configuring a Local Variable (Principle)

There are three different types of function:

¢ Functions without input parameters
These are functions which by definition trigger a specific action. They
include functions such as "Date and Time” or "Alarms — Delete Buffer”.

¢ Functions with input parameters
With these functions you have to specify the object or the setting at which
the function is to be executed. They include the functions "Select Screen”
and "Event Window (ON/OFF)”

¢ Functions with input and output parameters
With these functions you have to specify the object or the setting at which
the function is to be executed. The result of this function is written to a
variable. These functions include "Message Log (ON/OFF)” and "Mode”.

There are also functions which are linked to each other. In such a case, the
output parameter of the first function is the input function of the second.
They include the functions "Define Password” and "Define Password Level".

ProTool User’s Guide
Release 09/96



Functions

Using functions Functions can be attached to different objects. They are:
— variables

function keys

fields

screens

messages

Functions are not supplied for messages with standard ProTool. They are
available only by installing optional packages.

Conditions Apart from function parameters, you must also specify conditions for trigge-
ring the function — for example, on pressing or releasing a function key. The
conditions differ from function to function. The default settingGainditions

has to be modified only in specific cases.

In the following, the conditions are briefly listed which are basically possible
for the different objects. Not all conditions are desirable or possible with ev-
ery function. ProTool, therefore, makes available only those conditions which

are applicable to the different functions concerned.

Object Condition Explanation
Variable Initialization The function is triggered when the vari-
able is initialized.

Entering Value The function is executed after you enter
a value in the input field. Not until then
is the value entered in the variable of the
input field.

Value Output The function is executed before a
changed value is entered in the variable
by the PLC.

Reading Data The function is executed after the data

Record Variable |record variable is read by the data me-
dium and before the contents are saved.

Reading Message| The function is executed after the mes-

Variable sage variable is read and before the can-
tents of the message field are output inja
message.

Applying Value to | The function is executed when the value

Trend Buffer is applied to the trend buffer.

Function Key Pressed The function is executed when the fung-
keys tion key is pressed.

Key Released The function is executed when the fung-
tion key is released.

Fields Select Field The function is executed when the field
is selected.

Exit Field The function is executed upon exiting
from the field.

ProTool User’s Guide
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Global functions

10-4

Object

Condition

Explanation

Screens

Select Screen

After formatting:
The function is executed upon selection
of the screen after the screen has beer
formatted.

Before formatting:
The function is executed upon selection
of the screen before the screen has been
formatted.

Exit Screen

The function is executed upon exiting
from the screen.

Messages

Message Arrives

The function is executed when the meg
sage arrives.

Message Departs

The function is executed when the meg
sage departs.

Message
Acknowledged

The function is executed when the meg
sage is acknowledged.

You can configure functions globally by choosBgstem- Functionsfrom

the menu. The functions specified under this menu option are not assigned to

individual objects but, depending on the configured condition, executed on
every occasion. If, for example, the functi®et Bitis configured with the
conditionEntering Valuethe function is executed every time a value is ent-
ered, irrespective of which field is selected.

ProTool User’s Guide
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example
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You wish to enable and disable automatic printing of messages on the OP35
by pressing a key. Function ki&y will be used to disabld8 will be used to
enable. The current status is to be displayed on the screen in plain language,
either as "Log ON” or as "Log OFF".

1. Choosesystem- Screen/Keyfrom the menu and click kei7.
2. In theFunction Key Kialog box, click thé-unctionbutton.

3. Select on the list @electable Functionthe functionMessage Log ON/
OFF. Apply the function by choosing the> button to the list oSelected
Functions

4. Click theParametersutton.

5. In theFunction Parameters Message Log ON/Odi&log box, select the
first parameterDN/OFF (Key) Enter in theConstanffield the valued
(for Printout OFF).

6. Select the second parame@N/OFF (Field) In theVariablefield, enter
the namd.og. ThelLog variable is a typ80OOL variable and is set fdo
PLC. Figure 10-3 shows the settings which have just been described.

TheLog variable assumes the valLavhen Printout is enabled and the
valueO when it is disabled.

- Function Parameters - Message Log ONJOFF
ON/OFF [Key]): 0 | oK |

OH/OFF [Field]:

-ON/OFF [Field):
LConstant: Screen HName:
C— | B
Yariable
ILog BOOL
| Edit.. || Duplicate |

Figure 10-3 Function ParameterB®ialog Box

7. Close thd-unction Parameters,.FunctionsandFunction Key Kdialog
boxes by choosin®K.

8. Repeat steps 1. through 7. for function K&y Enter under 5. in th€on-
stantfield the valuel (for Printout ON). Under 6., use the same variable,
i.e.Log.

9. Exit from theScreen/Keylialog box by choosin@K.
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10. Open the screen on which you wish to have the current log status dis-
played. Configure a symbolic output by choos8ween- Fields - Text
or Graphic Listfrom the menu.

Set: Usage Variable
Field Type Output
Display. Text Symbol

UnderVariable, select the namieog. Figure 10-4 shows tHaput/Output
dialog box with settings.

& Input/Outpit |
Usage: |variable 2]
Field Type:  [Output B
Display: | Text symbol %]
List | [0 Info Text._. |
|State E | [] Colors. .. |
[ Edit. || Duplicate | [ Functions._|
| [] Hide... |
| [J Multiplexing... |
Variable
[cos B BOOL
|  Edit.. || Duplicate |

Figure 10-4 Settings in tHaput/Output Dialog Box
11. Enter undekist the nameStatus  of the new text or graphic list and
click the Edit button.

12. Enter in th&ext or Graphic Listlialog box the corresponding symbolic
text for both of the variable values that are possibleQissnd1:

0 Log OFF
1 Log ON

Apply every entry separately to the text or graphic list by clickidd

13. Close th&@ext or Graphic LisandInput/Outputdialog boxes by choosing
OK.

- ProTool User’s Guide
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Date and time The date and time are displayed on the OP and modified by means of func-

functions tions. There is one function call&hte Display/Editand one calledime
Display/Edit Attach these functions to variables that are not linked to the
PLC.

At any one time in a configuration, you can use only one variable to which
the date or time is attached. If you use several variables for this, they are not
updated when the date and time are set or modified.

In the following, you will find an example of how the date is displayed on the
OP and can be modified. To do this, you have to create an input/output field
on a screen and attach the functizate Display/Edito the field variable.

1. Create a field. Thimput/Outputdialog box appears. Specify the field
length aslO.

2. Selectinput/Output underType
3. SelectString  underDisplay.

4. Enter the namBate underVariable Now, configure the variable by
clicking Edit. Set the following values:

Set: Type STRING
Length 10
PLC name —no PLC -

5. Click Functionsto assign a function to the variable.

6. Selectin the left list box tHeate Display/Edifunction and move it to
the right box using the> button. The function is then attached to the
variable.

7. Exit from all open dialog boxes by pressing OK. The date is now dis-
played in this field on the OP, and you can also modify the date.

If you now wish to display the date in another field, then use onlpate
variable in this case as well.

ProTool User’s Guide -
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General Communication Areas 11

Contents This chapter describes data areas used by the OP and the PLC to communi-
cate with each other. These data areas are required only when you wish to use
the corresponding OP functions. You then have to create the data areas on the
PLC and set them in the configuration.

11.1 Interface Area for Non-SIMATIC PLCs

Usage The interface area described below applies to all PLCs except SIMATIC
PLCs. The interface area for SIMATIC PLCs is described irtCtn@munica-
tion User’s Manual

The interface area is required when you use the following functions:
— send PLC jobs to the OP
— synchronize date and time between the PLC and the OP
— check version number
— edit recipes (transfer of data records)
— detect OP startup in the PLC program
— evaluate the OP mode in the PLC program

— evaluate the OP life bit in the PLC program

ProTool User’s Guide -
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Creating the
interface area

Counting direction
of bits

11-2

You set the interface area in ProTool by chooSiggtem- Area Pointers
from the menu. In addition, the area has to be available on the PLC.

Figure 11-1 shows the structure of the interface area.

Data word
n+0
n+1
n+2

n+5
n+6
n+7
n+8
n+9

n+11
n+12

n+14
n+15

n+25

Control bits

Reserved

Job mailbox

Acknowledgement bits

Reserved

Version number

Time

Date

Reserved

Figure 11-1 Structure of the Interface Area in data words

The counting direction of the bits in a data word depends on the PLC. It may

be clockwise, starting at 0, or counter-clockwise, starting at 1.

When data words are illustrated in the description that follows, there are al-

ways two illustrations. If only one bit is mentioned, its number is shown

— without parentheses for a clockwise direction
— with parentheses for a counter-clockwise direction

ProTool User’s Guide
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11.1.1 Control and Acknowledgement Bits

Introduction A word is available for every control and acknowledgement bit. Word n+0
contains the control bits. Control bits are written by the PLC and read by the
OP. Word n+6 contains the acknowledgement bits. They are written by the
OP and read by the PLC.

Detailed structure The following illustrations show the detailed structure of the control and ack-
of control and nowledgement bits. This is followed by a description of achieving synchroni-
acknowledgement zation of the OP with the PLC by setting bits.

bits

Control bits word n+0

|15]14] 1312 11]10] 9| 8] 7] 6]5 [ 4] 3] 2] 1] 0]

Erroneous
transfer

Error-free
transfer

Acknowledgement bits word n+6

|15]14] 1312 11]10] 9] 8] 7] 6]5 | 4] 3] 2] 1] 0]

Data transfer
complete

Data mailbox
is disabled

Life bit
OP mode

OP startup

Figure 11-2 Control and Acknowledgement Bits for Clockwise Direction
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OP startup

OP mode

Life bit

Control bits word n+0

1] 2] 3] 4] 5]6]7]8] 9]10[11]12] 13 14/15] 14

Erroneous
transfer

Error-free
transfer

Acknowledgement bits word n+6

|1]2] 3] 4] 5|6 ]| 7] 8] 9]10[11]12 13 14]15] 1

Data transfer
complete

Data mailbox
is disabled

Life bit
OP mode

OP startup

Figure 11-3 Control and Acknowledgement Bits for Counter-Clockwise Direction

Bit O(16) in acknowledgement bits
1= OP has started
0 = OP is starting

The bit is set by the OP when startup has finished.

Bit 1(15) in acknowledgement bits
1= OPis offline
0 = OP in normal mode

The bit is set if the OP is switched to Offline mode by the operator. In Online
mode, the bit is set 1.

Bit 2(14) in acknowledgement bits

The purpose of the life bit is to insure that any disruption of the connection
from the OP to the PLC is detected immediately. The OP inverts the life bit
in the interface area at regular intervals.

* The number in brackets refers to the counter-clockwise direction

11-4
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Synchronizing
the transfer of
data records and
indirect variables

Transferring
OP - PLC
(OP initiated)

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Control bits:

Bit 10(6) 1 = Data record/variable is erroneous
0 = Evaluation not performed

Bit9(7) 1 = Datarecord/variable is erroneous

0 = Evaluation not performed

Acknowledgement bits:

Bit9(7) 1 = Datatransfer ended
0 = Evaluation not performed
Bit8(8) 1 = Data mailbox is disabled
0 = Data mailbox is vacant

The control and acknowledgement bits in the interface area synchronize the
transfer of data records. The standard case is that a transfer is initiated by
means of an operator input on the OP.

The following description deals with the process of setting sync bits by the
OP and the reaction to them by the PLC program.

Bit 8(8) of the acknowledgement bits is checked by the OP. If bit 8(8) is set
tol (= data mailbox disabled), the transfer is completed with a system error
message. If bit 8(8) is set @ the OP sets the bit fia

The OP enters the identifications in the data mailbox.

With a data record that is required to be transferred indirectly, the values of
the variables are also written to the data mailbox. With a data record that is
required to be transferred directly, the values of the variables are written to
the configured address.

The OP sets bit 9(7) of the acknowledgement bits to
(= data transfer complete).

Acknowledge in the PLC program whether the transfer was error-free or erro-
neous.

Error-free: Bit 9(7) issetto 1

Erroneous: Bit 10(6) is setto 1

The OP resets bits 9(7) and 8(8) of the acknowledgement bits.

Bits 10(6) and 9(7) have to be reset in the PLC program.

* The number in brackets refers to the counter-clockwise direction

ProTool User’s Guide
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11.1.2 Data Areas in the Interface Area

General This section describes the structure and usage of user data areas located in
the interface area.

The PLC initiates an action on the OP via the job mailbox. All the other by-
tes are areas to which the OP writes data. These areas can be evaluated by the
PLC program. The bytes are described in detail below.

Job mailbox Word n+2 through n+5:
PLC jobs can be transferred to the OP via the job mailbox, thus initiating
actions on the OP.

The job mailbox consists of four words. The first word of the job mailbox
contains the job number. The job parameters (three at most) have to be en-
tered in the other words.

Job mailbox:
Data word
n+2 Job No.
Parameter 1
Parameter 2
n+5 Parameter 3

If the first word of the job mailbox is not equal to zero, the OP evaluates the
PLC job. The OP resets this data word thereafter to zero. For this reason it is
necessary to enter the parameters in the job mailbox before entering the job
number.

The PLC jobs that are possible are listed with their job numbers and parame-
ters in Appendix B.

Version number Word n+8

The OP enters the version number of the driver in word n+8. It can be evalu-
ated by the PLC program.

- ProTool User’s Guide
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Date and time Time = Words n+9 through n+11
Date = Words n+12 through n+14

PLC job 41 can initiate the transfer of time and date from the OP to the PLC.

Figure 11-4 shows the structure of the data area. All specifications are BCD-

coded.
Left byte Right byte
Data word .
n+9 Not assigned Hour (0 to 23)

n+10 Minute (O to 59) Second (0 to 59) g
n+11 Not assigned =
n+12 Not assigned Day (1to 7)
n+13 Day (1 to 31) Month (1 to 12) %
n+14 Year (0 to 99) Not assigned e

Figure 11-4 Structure of thEme andDate DataArea

To detect when the date and time were transferred, you should set the data
words to0 before initiating the PLC job.
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11.2 OP Keyboard and LED Assignments

Usage

Condition

Transfer

Assigning values

11-8

Key operations on the OP can be transferred to the PLC and then evaluated.
In this way it is possible to draw the operator’s attention to the incorrect ope-
ration of a key by means of, say, a message.

The light-emitting diodes (LEDs) on the function keys of the OP can be
driven by the PLC. This means that it is possible, for example, to indicate to
the operator by means of a lit LED on a key, depending on the situation, that
he should press a specific key.

To be able to use this option, you have to create suitable data areas — called
assignments — on the PLC and to specify theares pointerdn your confi-
guration.

Keyboard assignments are transferred spontaneously to the PLC, meaning
that a transfer is performed whenever a modification has been registered on
the OP. There is therefore no need to configure a polling time.

e OP25/35/37
Up to two simultaneously pressed keys are transferred.

e OP45
Only one pressed key is transferred.

All keys (apart from SHIFT)

While the corresponding key is pressed, its assigned bit in the keyboard as-
signment has 1 as its value; at all other times its value is 0.

Note

If the OP is switched off while the key is pressed or if it is separated from
the PLC, the corresponding bit will remain set in the keyboard assignment.

ProTool User’s Guide
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11.2.1 System Keyboard Assignment

Structure The system keyboard assignment is a data area having a fixed length of three
data words. To be able to use the system keyboard assignment, you have to
create asystem keyboanype data area undArea Pointersn your configu-
ration.

Precisely one bit is permanently assigned in the system keyboard assignment
to every key belonging to the system keyboard.

Keyboard assignment for OP25

Y Z WXSs T
A-Z
[ +/-| -

=)
m
=

»> Oo0

C DA _B|K L|I J|G HlQR[OP UV
9| 8| 7| 6| 5| 4| 3] 2 0 2nd word

reserved ’I’i 3rd word

Keyboard area pointer status bit Keyboard area pointer status bit
with clockwise counting direction with counter-clockwise counting direction

v
0

z
!

1st word

m
-

_=
z

Keyboard assignment for OP35, OP37 and OP45

Cl v, S I 2 =YE
. - |AZ DEL SHIFT EN% AT | 0on Eic CTRL =2 ngi 1st word
YZQR! JAB GHEFCDOPMNKLWXUVST=,
ST T TR T 7 e | s a3 2 1| o 2nd word
/ reserved / 3rd word
Keyboard area pointer status bit Keyboard area pointer status bit
with clockwise counting direction with counter-clockwise counting direction
Note

Unused bits must not be overwritten by the user program.

Keyboard area The keyboard area pointer status bit is used as a check bit. It isl seteoy
pointer status bit time the keyboard assignment is transferred from the OP to the PLC and
should be reset following evaluation of the data area by the user program.

By regular reading of the area pointer status bit, it is possible to determine in
the user program whether the keyboard assignment has been re-transferred.
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11.2.2 Function Keyboard Assignment

Data areas

Key assignment

Keyboard area
pointer status bit

11-10

The function keyboard assignment can be divided into separate data areas,
which are shown in the following table. To use the function keyboard assign-
ment, you have to creatdumction keyboardype data area in your configu-
ration undeArea Pointers

Data Areas OP25/35/37/45
Maximum number 8
Overall length of all data areas (words) 8

The assignment of the different keys to the bits of the data areas is set when
the function keys are configured. In this context, the number within the as-
signment area is specified for every key.

The highest order bit @very data area is the keyboard area pointer status
bit. It is used as a check bit. The keyboard area pointer status bit idset to
every time the keyboard assignment is transferred from the OP to the PLC.
After the data area has been evaluated by the user program, the keyboard
area pointer status bit should be reset.

By regular reading of the area pointer status bit, it is possible to determine in
the user program whether a block has been re-transferred.

ProTool User’s Guide
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11.2.3 LED Assignment

Data areas The LED assignment can be divided into separate areas, as the following ta-
ble shows. To use the LED assignment, you have to cré&ib assignment
type data area in your configuration unéega Pointers

Data Areas OP25/35/37/45
Maximum number 8
Overall length of all data areas (words) 16
Polling time If a polling time of O is specified for a data area, it is not transferred cycli-
cally to the OP. To drive the LEDs, PLC job No. 42 has to be used (refer to
Appendix B).
LED assignment The assignment of the different LEDs to the bits of the data areas is set when

the function keys are configured. In this context, the number of the
assignment area and the bit number within this area are specified for every
LED.

Bit number (n) denotes the first of two successive bits, which control a total
of four different LED states (refer to tables 11-1 and 11-2).

Table 11-1 LED Functions for clockwise counting direction

Bitn+1 Bit n LED Function
0 0 Off
0 1 Flashing at approx. 2 Hz
1 0 Flashing at approx. 0.5 HZ
1 1 Permanently on

Table 11-2 LED Functions for counter-clockwise counting direction

Bitn+1 Bit n LED Function
0 0 Off
0 1 Flashing at approx. 0,5 HZ
1 0 Flashing at approx. 2 Hz
1 1 Permanently on

Exception The OP45 flashes only at a frequency of 0.5 Hz. You initiate flashing by set-
ting either bit n or bit n+1.
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Display levels

User interface
language

Configuration
language
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With languages, we generally differentiate between two display levels.
They are:

¢ theuser interface languagef ProTool and

¢ theconfiguration languagéor the OP.

Theuser interface languags the language in which text is displayed on the
menus and in the dialog boxes of ProTool. The user interface language for
ProTool has to be set during installation. The languages you can set are
English, French, German, Italian and Spanish.

The configuration languagés the language in which the configuration is
created. This is the language in which the configuration appears on the OP.
You can create a configuration in any of the languages available under Win-
dows. Of the configuration languages that are possible, you can load up to
three on the OP simultaneously by choosiygtem- Language Assignment
from the menu.

When you call ProTool, the configuration language is the same as the user
interface language. You change the configuration language by chéaitng

- Languagedrom the menu. If you want to set a different configuration
language or if you have created your configuration in one language and now
wish to configure the next language, choose this menu item. The dialog box
shown in figure 12-1 appears.

Editing Language:

Englizsh

| Cancel

Reference Language:

German IEI

Figure 12-1 Dialog Box for Setting Languages
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Editing language
and reference
language

Objects with
language-
dependent text

Configuring in
several languages

Language-
dependent fonts

12-2

In theLanguageslialog box, specify thediting languageand the
reference language

¢ Theediting languagés the current configuration language in which con-
figurable text is entered.

* Thereference languagshould be regarded from the viewpoint of transla-
tion. If, for example, the second language is being configured, the text of
the first language can be displayed as the reference language. This means
that you can see the first language as a reference for the translation.

The following objects contain language-dependent text:
— event messages,
— alarm messages,
— screens,
— recipes,
— textlists and

— information text.

If you create a multi-lingual configuration, you should first finish configuring
one language and then test it on the PLC. You can then type in the text
strings for the other languages.

Note

If you wish to modify a configuration which has already been created in sev-
eral languages, make sure that fields are not subsequently moved when event
messages and alarm messages contain configured fields. Since there is no
permanent association between a field and its position within text, the text
should be moved, not the fields, if necessary.

On screens, you can also set fonts so that they are language-dependent by
choosingSystem- Fontsfrom the menu. Depending on the editing language
you selected, you can configure up to three language-dependent fonts.

A further font is language-independent. It applies to all editing languages.

The first language-independent font is used for messages and text lists, for
instance, and has to have a character sizexdf8 Figure 12-2 shows the
dialog box.

ProTool User’s Guide
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Windows Fonts: Language:
[spanish 2]
MS LineDraw Language Dependent:
PT Standard 5% PT Standard [8 X 16)
PT Symbol 1 ‘_—I PT Standard [8 X 8]
PT Symbol 2 PT Standard [16 X 16]
PT Symbol elect.
Language Independent:
IPT Symbol 1 [8 X 16)
rAttnibutes Sample
ize: I ol 1234567890ahcDEFGABCDEFG
IBX 16 :I [ Italic

Figure 12-2 Setting Language-Dependent Fonts

Note

If you change languages on the OP, the corresponding language-dependent
fonts are also changed. This is important with languages whose fonts are not
contained in the ANSI Code.

If you chooseEdit — Languages. from the menu and then select a language

in theEditing Languagénput field, the corresponding font is loaded and the
keyboard assignment is modified. If the editing language is not the same as
your Windows language, a keyboard assignment with a new key assignment
appears on the screen (refer to figure 12-3). You can now see where the diffe-
ring characters are located on your keyboard and can enter them. There is
also the possibility of clicking the cursor directly on the keys in the keyboard
assignment to enter characters in the editor.

French / PT Standard |

s e e -e]_e]ala]=]<
Tab | @ | Z | e|(r|t|y|u | i|o|p|=]|5% |
Caps q|s|d|f|lg|h|] k(1 |(m| 0| = | <

Shift] { ll x| c|w|b Ll szl 2|t Shift

Space AltGr [Etr]

Figure 12-3 Example of a Keyboard Assignment with French as the Editing Language
The keyboard assignment disappears from the screen automatically when you

change the editing language back to your Windows language. However, you
can also disable it by choosiMgndow - Keyboardfrom the menu
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Before the configuration is downloaded to the OP, set the OP languages by
choosingSystem- Language Assignmefrom the menu (figure 12-4).

= Language Assignment

Languages: 0OF Languages:

1] 4 I
English
Geiman

English
French

German
Italian

Figure 12-4 Setting OP Languages

OP languages are the languages which you can select on the OP. Select in
succession not more than three of the existing configuration languages as OP
languages. These languages are also downloaded to the OP during the down-
load operation. The language entered first is the one that is set after the OP
has started up. In routine operation, you can change the language on the OP
by using theSystem Settinggandard screen.

With this button you select not more than three OP lan-
= guages in succession from the left list box.

With this button you can remove individual languages from
<< .
= the list of OP languages.

You can change the OP languages in the configuration. If, for example, you
wish to load an identical configuration on several OPs with different lan-
guages, you can change the OP languages prior to the download operation.

By default, ProTool offers the five languages listed below as configuration
languages. Standard screens are available for all of these five languages:

— English

— French

— German

— Italian and
— Spanish.

With theNewbutton you can add all the languages available under Windows
to the configuration languages.

ProTool User’s Guide
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System messages System messages that appear on the OP are available in the seventeen languages
and keyboard listed below. There is a corresponding keyboard assignment for every one of
assignment these languages.

— Czech

— Danish

— Dutch

— English

— Finnish

— French

— German

— Greek

— Hungarian
— ltalian

— Norwegian
— Polish

— Portuguese
— Russian

— Spanish

— Swedish

— Turkish

ProTool User’s Guide -
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Screen/Keys

Functions

Parameters

Printer
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This chapter describes all the settings which affect the OP. Some settings
have already been mentioned in other chapters when called for by the con-
text. This chapter summarizes all the settings that are possible.

All the settings are performed by choosBystenfrom the menu. The fol-
lowing items can be chosen from the submenus:

Here you set the basic partitioning of the screen. In addition, you have to as-
sign the function keys at this point. The assignment applies to the entire con-
figuration. You can assigix function keys only under this menu item. If

you require thé&x function keys to be assigned globally, you do this likewise
by choosingScreen/Keyssyou perform local assignments on screens (refer to
section 5.7).

At this point functions can be configured globally. The functions specified
here are not assigned to individual objects but, depending on the condition
configured, are executed every time.

Here you perform general settings for the OP. The menu item is divided into
two submenu items:

Messages This menu item contains settings that are common to all the
editors. They include the printing of messages, display type
for alarm messages, warning on buffer overload, language-
dependent designation of messages in the buffer, and titles
for pages and buffers.

Miscellaneous Here you perform general settings such as the password for
the system administrator, the language-dependent time and
date format and the record set for recipes, in addition to the
reserved data record memory for the flash and the Jeida
module.

Here you perform all the settings for the printer attached to the OP. They in-
clude the printer type and the interface parameters. When an OP printer is
installed, a text list called_OP_PRINTERIs created automatically. This

text list is used on the standard screen for printer settings, which is supplied
as part of the package. You perform the settings for the OP printer by choos-
ing the following two items from the menu system:

13-1
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Memory
Requirements

PLC

Area Pointers

Language
Assignment

Fonts
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Interface Here you set the interface parameters, such as baud rate,
level (TTY or V.24) and the interface to which the printer is
physically attached.

Settings Here you set the printer type. You can define several print-
ers as OP printers. For the OP, the first printer on the text
list is the default printer. If a printer other than the default
printer is attached, you must change the printer type online
on the OP by means of tde PRINTER standard screen.

When ProTool is shipped, a few printers have already been defined on the
text list. But you can also add more printers to this text list. If necessary, you
must define setup of these printers as detailed in the printer manual con-
cerned.

Shows the memory required by the configuration in the OP memory.

Here you set the PLC to which the OP is connected. Set at the same time the
driver, with its driver parameters, that is used by the OP and the PLC to com-
municate with each other.

Here you set the data areas required for communication between the OP and
the PLC. The data areas have to be available on the PL@r&adointers

menu item is used to tell the OP what data areas it should access. The data
areas that have to be set depend on the objects which are being configured.
Table 13-1 contains an overview of the data areas that are required and when
they are required

Here you set the languages which you require to be available on the OP. You
can create the configuration in any of the languages available under Win-
dows. Of these languages, you can set up to three as OP languages.

Here you set the fonts which you may use in your configuration. They are
three language-dependent fonts and one language-independent font. With the
language-dependent fonts, you can access special characters, for example, or
compensate different text lengths in individual languages by means of diffe-
rent type sizes.

The language-independent font is used for symbols.

ProTool User’s Guide
Release 09/96



General Settings for the System

Overview Table 13-1 shows who has read and write privileges to the different data areas
that can be configured by choosiAgea Pointerfrom the menu. The area
pointers are listed in alphabetical order. The abbreviations "R” and "W” have
the following meanings:

R  Read access
W  Write access
Table 13-1 Using Data Areas
Data Area Required for OoP PLC
User version Version check by OP R w
Event messages Configured event messages R W
Screen number Evaluation of currently open screen by PLC W R
Data mailbox Recipes; Indirect transfer of variables W/R R/W
Function key assignment Evaluation by PLC of function key pressed w R
Trend request Configured trends with "Bit Trigger” and "Read w R
Whole Buffer”
Trend transfer 1 Configured trends with "Bit Trigger” and "Read R W
Whole Buffer”
Trend transfer 2 Configured trends with "Bit Trigger”, "Read R W
Whole Buffer” and "Switch Buffer”
LED assignment Driving LEDs from PLC R W
Alarm acknowledgment PLC | Acknowledgment of an alarm message by the PLC R W
Alarm acknowledgment OP | Message from the OP to the PLC that an alarm | W R
message was acknowledged
Interface area Communication between OP and PLC W/R | R/W
(vital with SIMATIC S5)
Alarm messages Configured alarm messages R W
System key assignment Evaluation by PLC of system key pressed w R
ProTool User’s Guide 13-3
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Compiling and Downloading a Configura- 14
tion to the System

Compiling You have to compile your configuration before it can be downloaded to the
OP. "Compile” means creating a file from the configuration to run on the OP.

Consistency checks are made during the compilation process. If any specifi-
cations are missing or are incorrect, corresponding error messages are written
to a status window. If event messages were configured, for example, but an
event message area has not been created AreePointersan error mes-

sage is issued.

Downloading When downloading is in progress, both the firmware and the compiled file
are downloaded to the OP. The OP itself is only the hardware including a
flash memory and RAM. The firmware for the OP is supplied together with
the ProTool configuration tool.

ProTool User’s Guide -
Release 09/96 14-1



Compiling and Downloading a Configuration to the System

14.1 Downloading a Configuration to the OP

Download You can download a configuration for a specific device in two ways:

methods — serially, over a direct link from the PU or PC to the OP.

— by means of a MPI network configuration (not with OP45).
In this particular instance, the PC or PU is located in the MPI network
configuration. You set the download parameters by chodsiag- PC
Interfacefrom the menu.

If the OP is still without a configuration, only a serial download is possible.
A download can take place via the MPI only when there is a configuration
already on the OP.

Baud rate Bear the following points in mind when setting the baud rate:

— With a cable set for level TTY (PU cable), the maximum baud rate you
can set is 9600 bauds. Higher baud rates can be used only with a cable set
for level RS232.

— With a low-performance PC or PU, you have to decrease the default baud
rate of 56000 bauds in steps until reliable downloading is possible. A low-
performance PC or PU means, for example, a 80386 processor and/or
clocking at 25 MHz.

14.1.1 Downloading a Configuration to the OP25, OP35 or the OP37

Serial download To download your configuration from your PU or PC to the OP, proceed as
follows:

1. Connect the OP to the PC or PU with a cable set
(refer to theODP25, OP35, OP45 Equipment ManaaltheOP37 Equip-
ment Manu3gl

2. Place the OP in Download mode
(refer to theOP25, OP35, OP45 Equipment ManealtheOP37 Equip-
ment Manua).

3. Set the serial interface of the PU or PC by choosing
File — PC Interfacefrom the menu.

4. Start downloading of the configuration by choosing
File — Downloadfrom the menu.

5. Following the download operation, the OP starts up and shows the start
screen.

- ProTool User’s Guide
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Downloading To download your configuration from your PU or PC to the OP25, OP35 or
via MPI OP37, proceed as follows:

1. Connect the PU or PC to the MPI network configuration. For this, a MPI
board is required on the PU or PC. Further, STEP 7 software must be in-
stalled.

2. Connect the OP to the MPI network configuration. For this purpose, take
into account the following notes on the MPI address.

3. Place the OP in Download mode
(refer to theOP25, OP35, OP45 Equipment ManwaltheOP37 Equip-
ment Manugl

4. Setthe MPI interface of your PU or PC by choosing
File » PC Interfacefrom the menu.

5. Specify the MPI address of the OP25, OP35 or OP37 by choosing
File » PC Interface- Editfrom the menu.

6. Start downloading of the configuration by choosing
File —~ Downloadfrom the menu.

7. Following the download operation, the OP starts up and shows the start

screen.
Setting the Figure 14-1 shows a MPI configuration with an OP35. If you connect an
MPI address OP35 which is still without a configuration to the MPI configuration, its MPI

address i4 by default.

S7-300

CPU

MPI

0]

OP35 OP35 PU

Figure 14-1 MPI Configuration with OP35

If you now load a configuration on the OP35 via the MPI, you must spkcify

as the MPI address. In your configuration, however, you gave the &35

the MPI address. Now that the configuration has been downloaded, the OP35
has3 as the MPI address.
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Connecting
several OPs to the
MPI configuration

If you wish to connect several OP25/35/37s to the MPI configuration, you
must connect them one after the other. First physically connect a device.
Then download the configuration. Only then can you physically connect the
next OP. If you were to physically connect both OPs first and then download
the configuration, address conflicts would result. The reason for this is that
both OPs have the same address. This is not allowed in the MPI configura-
tion.

14.1.2 Downloading a Configuration to the OP45

Download
methods

Configuration
created on
PC or PU

Configuration
created on OP45

14-4

With the OP45, you can download the configuration in two ways. This de-
pends on the device — PC (or PU) or OP45 — on which you created the confi-
guration.

Download the configuration as described in section 14.1.1 (serial download)
or

copy the compile filepamefud , to a floppy disk. Place the OP45 in DOS

mode and copy the file callethmefud asOP45.fud to driveD:\ . The

configuration called:\OP45.fud s active every time the OP45 starts up

in normal operation (control and process monitoring).

If your configuration was created on the OP45 in DOS mode, copy the com-
piled file callednamefud to drive D:\ adD:\OP45.fud . The configura-

tion calledD:\OP45.fud is active every time the OP45 starts up in normal
operation (control and process monitoring).

Note

When copying the compiled file, always specify its full name. On account of
a DOS problem, when you use wildcard characters such as *, it is possible
that not all of the file will be copied.

ProTool User’s Guide
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14.2 Managing Configuration Data on the OP

Flash memory

RAM

Memory card

Benefits of the
memory card
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The flash memory on the OP is equivalent to the hard disk of a PC. Data are
not deleted from the flash memory when the power is turned off. This is the
reason why data have first to be loaded into the flash memory. When the OP
starts up, it automatically loads the data from the flash into RAM. Data are
stored in compressed form in the flash.

The RAM is equivalent to the main memory of a PC. Data in RAM are dele-

ted when the power is turned off. Figure 14-2 shows the data in the different
storage devices. Stored data in RAM are not compressed and therefore re-

quire more storage space than in the flash. This is true of both configuration
data and firmware.

The memory card (PCMCIA/Jeida) is an external memory, comparable to a
floppy disk. It takes priority over a flash memory. The memory card can be
used

¢ to back up data stored in the internal flash memory of the OP
* torestore backups
¢ to load or store recipe data records

¢ to load the data of one configuration station onto another destination OP
without using a PC or PU

* as a storage medium, as an alternative or in addition to the internal flash
memory.

The data mentioned above relate to firmware, configurations and/or data re-
cords.

Compared to the internal flash memory, the memory card exhibits the follo-
wing benefits:

e The memory card is a portable storage medium; this means, for example,
that recipe data can be ported from one OP to another.

¢ Configurations can be executed directly from the module, since the OP
detects whether a module has been inserted and, when this is the case,
accesses the module before accessing the internal flash memory.

e With up to 16 MB, there is sufficient space for large configurations or a
large number of recipe data records.
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Memory
requirements for
data records

Creating
data records

Initial download
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Memory module  Flash (1 MB) RAM (2 MB)

Configuration

\ Data records N \ Datarecords N
-~

| Configuration | [ |[ Configuration |
(7 0T 9 T T T T 7 ,c.,c,c,c,c,c,‘ﬁct
fo Firmware efd  E4e| Firmware fefd
AN A W PSS,

WA

A AR s

A A A A

A AR

c§¢F¢‘¢‘¢‘¢‘¢‘¢‘¢‘¢§

Ecﬁ Firmware Ec

(External A AR AR AR A4

storage device) (Hard disk) (Main memory)

Figure 14-2 Managing Configuration Data on the OP

By choosingSystem- Parameters- Miscellaneoudrom the menu, you can

set the reserved data record memory for the flash memory and the memory
card. Up to 448 kByte and 384 kByte can be reserved for the flash memory
and the memory card, respectively. Remember that 64 kByte of the flash me-
mory are used for management data.

Data records can be created only on the OP. The flash memory or the me-
mory card can be used as a storage medium. Once the area for the data re-
cords has been created, it is not automatically deleted when a new configura-
tion is transferred. If a configuration is so large that it does not fit into the
storage space available, polling takes place with a view to overwriting the
reserved data record area.

If you are loading a configuration onto the OP for the very first time, you can
select only the flash or the memory card as the storage medium.

If the memory card has been inserted, you can select only the memory card.
You cannot select the flash. The firmware is always downloaded automati-
cally too.
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Download update If a configuration is already present on the OP, you can choose between the
flash memory/memory card and RAM if you wish to perform another down-
load. When downloading to the flash memory/memory card, the firmware is
downloaded again only if the version on the PC is different from that on the
OP.

You should download to RAM only during commissioning. Since RAM is not
backed up in a power failure, the data are lost. The advantage of download-
ing to RAM is download updating. With download updating, only modifica-
tions are downloaded to the OP. This means that the download time is shorter.
Once the configuration has been downloaded, it should be transferred to the
flash memory.

ProTool User’s Guide -
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14.3 Troubleshooting Download Problems

Problems may arise when you download the configuration to the OP. In the majority of cases either the
baud rate is too high or other drivers are being used simultaneously on the PU or PC — for example, in
the case of connection to a network. Table 14-1 shows possible problems, their cause and remedy.

Table 14-1 Possible Download Problems and Their Causes

Problem Cause Remedy

Downloading is aborted after theThe cable set is too long. Select lower baud rate.
messagé.ine Efror is issued
several times.

The cable set is poorly screened or | Select lower baud rate.
interference signals are induced intd
the cable from other equipment.

PC or PU performance insufficient. | Select lower baud rate.

Another driver is running in the Select lower baud rate or modify
background — for example, with autoexec.bat  andconfig.sys
networking files.

Downloading is aborted and PC performance insulfficient. Select lower baud rate.

ProTool crashes.

Downloading does not Thesystem.ini  file in your Check whether your

take place. Windows directory does not contain| system.ini file contains the entry
the default Windows communication comm.drv= comm.drv .
driver which ProTool requires. If a different driver has been entered at

this point, then installed communicaf
tion programs — for example, for a
modem or network — are using another
driver.

Modify the configuration of your PU
or PC, or install ProTool on a stand-
alone PC or PU.

Interrupt problems. Modify the configuration of your PU
Various boards use the same interrdair PC, or install ProTool on a stand-
alone PC or PU.

PG 740 Connect the cable set to the OP and the PU before starting Windows.
Communication Many interface boards are fitted with SMC chips FDC37C665 or
drivers FDC37C663. With some versions (FDC37C665: Rev. A through Rev. D;

FDC37C663: Rev. B), problems may occur when you download your confi-
guration to the OP. This chip is used on the PG 740, for example.

In ProTool, two error-corrected driversofnm.drv andserial.386 ) are
supplied for this chip; problems do not occur with them. You will find these
drivers and their README files in tHi@ROTOOL\SMdirectory. Rename
the original drivers in theNINDOWS\SYSTEMlirectory aomm.old and
serial.old and then copy the error-corrected drivers to this directory.

- ProTool User’s Guide
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Chapters

Standard
reports

Initiating printing

ProTool User’s Guide
Release 09/96

You can print all or part of the current configuration. "Part” means that you
can print either one or moohaptersor individual pages of ehapter
Chapterrefers to the type of object. All the objects of any one type, such as
screens, variables etc., are printed in a sepehaigter

When ProTool is supplied to you, the following standard reports are
available:

—complete
—screens

—event messages
—alarm messages
—variables

Printing is initiated by choosinfgile - Print from the menu. Figure 15-1

shows the dialog box. The printer settings and the printer options are automa-
tically the same as the default Windows functions which you set for your
computer.

With the editors for event messages, alarm messages and screens, there are
also editor-specific menu items on the menu bar. If you cheadseat this
point, the corresponding standard report is set automatically.

Reports: Print Quality:
[300 dpi ]
Lontents: rSelection
Cower
Chapter Summary @ All
Yanables O Symbolism
Event Meszages () Pages I—I
Alarm Messages - Beports. .
From: I To:
Set up._. I
[ Print to File

Figure 15-1 Print Dialog Box
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Print to file

Printing

separate pages

Preview

Settings

Creating and
modifying reports
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You can also print to a file. To print to a file, chént to File in thePrint
dialog box. If you then confirm by choosi@K, you are prompted to enter
the filename. Your configuration is then processed according to the printer
you set, and the data are written to the file.

You can also print separate pages of a chapter. To print separate pages, click
the corresponding chapter in tBententgdialog and specify und&election
the pages you want to have printed.

Press thé&reviewbutton for a preview of the report on the screen. Here you
can see the prospective size of the report or the page on which a particular
object will appear. Similarly, you can also check your settings.

You can create individual designs for configuration printouts. In this instance,
make sure that the settings for the reports do not apply to other projects as
well. The following settings are possible for reports:

— page margins

— text for headers and footers

— parameters for individual chapters
— design cover

— create self-defined reports.

Choosing th&Reportsbutton takes you to another dialog box, in which you

can perform the settings for the reports. Make sure that you do not re-name
the standard reports or add or delete any chapters to or from them, respective-
ly. You must create self-defined reports under a new name.

The cover can be created once only. You can create a graphic or text by using
an application. Similarly, you can embed an existing file.

Page Here you can define the page margins along with the head-
ers and footers.

Parameters The parameters are specific to each object type. An object
of an object type comprises different components in the
configuration. Some settings are optional, others are manda-
tory. In your printout, you can specify whether you would
like all or just selected components of the objects to be
printed. Figurg 15-2 shows, by way of an example, the dia-
log box in which you can specify the parameters for vari-
ables.

ProTool User’s Guide
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= Parameters Variables

[ Contents! 0K

[X Attributes I:
Cancel

[ Comment i

[x Address [* Functions

[% Limit ¥alues

Figure 15-2 Parameters Dialog Box for the Variables Chapter

Note

Printer drivers — It might not be possible to print the configuration if you
are using CANON drivers. In this instance, printing is
aborted.

— With the Apple laser printer, the first line is omitted.
When the drivers for thelP LaserJet Il Post-
Script  orPostScript Printer are used, this
problem does not occur.

ASCII With many printers it may not be sufficient to set the ASCII
character set character set in the configuration only. Make sure that the
ASCII character set is set on the printer as well.
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This chapter describes ProTool’s file structure and Project Manager’s functions.

Special features of If you have installed ProTool with STEP 7 integrated, use the SIMATIC Ma-

STEP 7 integration nager instead of the Project Manager. It allows you to copy, move, back up
and restore projects, in exactly the same way as you do with your STEP 7
projects. The Project Manager is no longer available.

16.1 File Structure

Overview Figure 16-1 shows the file structure as created with the default installation of
ProTool.

" [PROTOOL| System files
Firmware
Drivers
Functions
Fonts
7 Drivers for SMC chip

— STANDARD Standard screens
GRAPHLIB Graphics library
SAMPLES Example configurations Project

Figure 16-1 ProTool's File Structure
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Directory:
PROTOOL

Directory:
PROTOOL\STANDARD
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TheC:\PROTOOL directory contains all the files belonging to the ProTool
program. Furthermore, all the entries required for initializing ProTool are
made in the Windows directory. ProTool is installed as a separate program

group.
New configurations are also stored in @iPROTOOL directory after they
have been created. Every configuration consists of one file (rfaRi23 ).
This file identifies the configuration. Different configurations have to be
stored under different names. By default, the nar#S0through
PRO65535 are assigned.

When a configuration is compiled, a file is created. The file is stored as
NAME.FUDN the C:IPROTOOLdirectory too.

The C:\PROTOOL\STANDARDirectory contains the standard configura-
tions supplied for the different OPs. Standard configurations contain screens
on which functions of a general nature have already been configured. These
functions include, for example, Change Modes, Download Mode, message
handling, printer settings and Status/Force Variable.

A separate standard configuration is available for every type of OP. The stan-
dard configurations are installed under the following names:

Standard Configuration For OP For PLC

s5_25.pdb OP25 SIMATIC S5
s5_35.pdb OP35 SIMATIC S5
s5_37.pdb OP37 SIMATIC S5
s5_45.pdb OP45 SIMATIC S5
S7TMPI_25.pdb OP25 SIMATIC S7
s7MPI_35.pdb OP35 SIMATIC S7
s7MPI_37.pdb OP37 SIMATIC S7
s7PPI_25.pdb OP25 SIMATIC S7
s7PPI_35.pdb OP35 SIMATIC S7
s7PPI_37.pdb OP37 SIMATIC S7

Standard configurations already contain configured standard screens.
Table 16-1 shows the names of the standard screens and the uses to which
they are put.

Note

Since screens cannot be copied to other projects, you should always build on
the standard configuration. Therefore, make a copy of the standard configu-
ration and then work with the copy. You copy a configuration by saving it
under a different name in ProTool.

The symbolic names of variables in a standard configuration begiZwith
to distinguish them from other variables.

ProTool User’s Guide
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Table 16-1 Standard Screens Supplied with ProTool

Screen Name

Use

Z_PASSWORD

Allocate and modify password
Login

Z_PRINTER

Set printer and printer parameters

Z_STATUS

Status variable for diagnosing the PLC

Z_SETTINGS

General system settings such as

— Change Modes

— Change Language

— Blank Screen

— Enter date and time

— Display First/Last Alarm Message
— Message log ON/OFF

— Buffer Overflow Warning ON/OFF

Z_MESSAGES

Message handling such as

— Call event message window

— Call event buffer/event message page
— Delete event buffer

— Call alarm buffer/alarm message screen
— Delete alarm buffer

Z RECORD_1

Basic functions for using data records

Z RECORD_2

Extensions for using data records

Z_FORCE

Status/Force Variable

Z_SYSTEM_MENU

Summary screen for standard screens. From this
screen, you can go to the following standard scree
—Z_PASSWORD

—Z_PRINTER

—Z_STATUS

—Z_SETTINGS

—Z_MESSAGES
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Directory: The C:\PROTOOL\SMCdirectory contains the drivers for serial data com-

PROTOOL\SMC munications. This directory further contains the two communication drivers
comm.drv andserial.386 with the associated README files (refer to
section 14.3).

Directory: The C:\PROTOOL\GRAPHLIB directory contains a graphics library compri-
PROTOOL\GRAPHLIB sing symbols for different subjects. The symbols are available in the follo-
wing three formats:

—in CorelDraw f.cdr )
— in Micrografix Designeridrw )
— as a bitmap*(bmp )

The CorelDraw and Designer files both contain all the symbols of any one
subject. The bitmap files contain only one symbol. The filenames for the bit-
maps are numbered consecutively for every subject. The bitmap files for ev-
ery subject are stored in separate directories. The name of the directory is the
subject. Table 16-2 shows how the file and directory names are called for the
different subjects.

Note

The graphics library supplied with the package is available only in com-
pressed form after it has been installed. To decompress the library, run the
*.exe files.

Directory: The C:\PROTOOL\SAMPLESdirectory contains the example configurations

PROTOOL\SAMPLES supplied for ProTool. The directory also contains the PLC programs for the
example configurations. Example configurations and PLC programs have
been geared to each other.

- ProTool User’s Guide
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Table 16-2 File Names of the Subjects in the Graphics Library
Name Subject

DRIVE Servo drives
FITTING Fittings

VESSEL Vessels

BINARY Switching elements
DOCUMENT Symbol for document
FILTER Filters

COMPUTER Stylized PC with printer
INSTRUM Indicating instrument
CARDFILE Symbol for card file
BUTTFLY Butterfly valves
COOLTWR Cooling towers
CURVESYM Trend symbols
CCTDIA Drive circuit diagram
TESTEQPT Test equipment
MEASURE Measurements
MOTOR Symbol for motor
MILL Mills

PUMP Pumps

REACTOR Reactor image
MIXER Mixer

S5155U Symbol for PLC 155U
SLIDEVLN Sliding valves
RECORD Recordings
DRAWER Symbol for drawer
RSFLIP RS flip-flop
SYMBOLS Pointing symbols
KEYS Keys

XCHANGER Exchangers
TEXTSYMBS Text symbols

VALVE Valves

COMPRESS Compressors
BALANCE Symbol for scales
PTGHAND Pointing hand
PULSERS Pulsers

ProTool User’s Guide
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16.2 Project Manager

Purpose The Project Manager contains functions for user-friendly management of the

configurations you create with ProTool:
e backup
* restore

* project overview.

Calling You call Project Manager by choosikde — Project Managefrom the
menu. When you call Project Manager for the first time, the dialog box
shown in figure 16-2 appears.

—_
* pdb

|
Format:

~Selection

Find in: Directories:

= e\

: fw protool2

£ graflib

£ smc
Remove All £ standard
Drives:

[¥ Include subdirectories

Figure 16-2 Find Dialog Box for Specifying Search Criteria

File formats TheFind dialog box is where you specify your search criteria. In this case,
you can choose from the following file formats unBermat

— configurations¥{.pdb ),
— backupsfar? )and

— configurations/backup$.pdb;*.ar? ).

- ProTool User’s Guide
16-6 Release 09/96



Managing Your Configuration

Selecting a file

Backup and
restore

ProTool User’s Guide
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UnderSelectionyou set the drives and directories which are applicable to
your requirements. ClicOK to go to the dialog box shown in figure 16-3.

You select the file in this dialog box. This dialog box also appears if you call

Project Manager again. On clicking thimd button, you return to the dialog
box shown in figure 16-2).

= Project Manager
Configurations: Close I
=B« *| Project IC:\PFII]TI]EILZ\SAMPLES\SS
= (] protool2
A quickmix.pdb Device type: IDP25 Find.._ I
= [°7 samples =
Created: I 31.08.1995 15:20:36 Update
M odified: I 31.08.1995 15:20:36 Sort.._ I
= £4_505.110 Generated: |
A w5 25 pdb
A 535 pob Author: [SIEMENS AG
= [T standard S
& s D5pdb System Description:
& 5 15apdb COROS OP25
& s 15c_4.pdb B
| Backup... I | Hestore._. I | Open I | Delete I
Figure 16-3  Project Manager Dialog Box

For backing and restoring project files, Project Manager proddekupand
Restoregfunctions. Project Manager supports data backup and restore over
several floppy disks. This is necessary, in particular, with large configurations

for which one floppy disk is insufficient.

The Backup and Restore dialog boxes are identical in structure. Figure 16-4

shows theBackupdialog box.

Cancel

Destination: Directories:
I pro_35_arh aht
+ = oah

-+

Figure 16-4  Backup Dialog Box
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Starting Backup

Starting Restore

16-8

When you wish to archive a configuration (backup), you first select the confi-
guration file in theProject Managedialog box. In thé8ackupdialog box,

enter the destination drive and the file name of the file you want to back up.
Backup is started by clicking ti@K button.

ProTool automatically prompts you to insert a new floppy disk, if required.
The backup procedure is then interrupted until you insert a new floppy disk
and confirm it in the displayed dialog box.

Note the floppy disk number on the floppy disk with backups extending over
more than one floppy disk. This is the only successful way of reading in the
backup disks in the correct order.

You restore backups in a similar manner.

ProTool User’s Guide
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17.1 Polling time and update time
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The polling times specified in the configuration softwaresfea pointers

and the polling times for variables are important aspects for the update times
actually achieved. The update time is polling time plus transfer time plus
processing time.

To achieve optimum update times, observe the following points when you are
configuring:

Make the different data areas as small as possible and as large as neces-
sary.

Define contiguous data areas when they belong together. The actual up-
date time improves if you create diaege area as opposed to several
smaller ones.

Polling times that have been dimensioned too short unnecessarily degrade
overall performance. Set the polling time commensurate with the speed of
variation of process values. The temperature variation of a furnace, for
example, is distinctly more inert than the variation in speed of an electric
drive.

Recommended value for polling time: approx. 1 second.

Do without cyclic transfer of the user data areas, if necessary, to improve
update times (polling time 0). In its place, use PLC jobs to transfer the
user data areas spontaneously.

Place the variables of a message or a screen without gaps in a data area.

So that modifications on the PLC can be properly detected by the OP,
they must be present at least during the actual polling time.
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17.2 Optimizing Loading and Saving Times

The loading and saving of configurations may take a very long time, espe-
cially if you are using large quantities of graphics created with Designer, Co-
rel Photo Paint or Corel Draw. This time can be drastically cut by means of
optimization.

Observe the following points to cut times:

1.

17-2

Save As
Perform “Save As” every now and again. Data storage is optimized in this
manner and the .pdb is kept small in size.

Close Applications
You should close all other programs. In this way, more working memory
is made available for ProTool.

Configurations on local hard disk
Configurations should not be started across networks but should be loca-
ted on your local hard disk. Network access is often too slow.

Available disk storage

Additional free disk storage of at least the size of the configuration should
be available. This applies equally if the configuration is started across a
network.

More RAM

Very good times can be achieved with 16 MB or more RAM. Require-
ments rise proportionally with the number and size of the graphic objects
being used.

Graphics editor

Avoid large numbers of graphics created with Designer, Corel Photo Paint
and Corel Draw. Parts of these editors are used to edit these graphics.
They are very slow. The best times are achieved with Paintbrush.

. Swap file, data access, cache in Windows 3.1/3.11

If your PC has less than 20 MB RAM, it is essential that you create a
swap file. The swap file should have a size of several MB, and its type
should be set to Permanent. File and disk access should be set to 32 bits.
The size of the cache should be several MB. All the settings are perfor-
med undeMain - Control Panel- 386 Enhanced- Virtual Memory

Temporary directory

The temporary directory should be located on your local hard disk. The
setting in your autoexec.bat file is as follows:

SET TMP = C\TMP

SET TEMP = C\TEMP

ProTool User’s Guide
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8. Check system resources
20 — 40 MB should be shown in your Program Manager urdr -
About Program Manageior the free amount of memory. This may be
increased by means of additional RAM or virtual memory. System resour-
ces should indicate at least 65% free. This can be raised by closing all the
applications. Fonts you do not require should be deleted (Main, Control
Panel, Fonts). If the value is not attained, you must re-start Windows.
Some programs permanently use up system sources on account of errors —
Designer, for instance. System sources are released by re-starting Win-
dows.

ProTool User’s Guide -
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Description of Functions M\

General hints The listing below presents an overview of all functions featured by ProTool.
Functions in complex contexts are not explained here. However, they are fully
configured on the standard screens. The equipment manuals explain how you
handle standard screens.

In ProTool, a dialog box makes only those functions available that are possible
in that particular dialog box. Functions that can be configured only in connec-
tion with a function key are not made available in the case of variables.

Under the following conditions, a function can also be triggered by the PLC:
¢ The variable configured for a function is linked to the PLC.

¢ In theFunctionsdialog box, the selection you made un@enditionswas
the itemValue Output

Icons Each function is followed by an icon:

The function can be triggered by pressing a function key.

The function is triggered by means of the variable in an I1/0
field.

\ The function has been implemented on a standard screen. This is
followed by the name of the standard screen.

Overview ProTool makes the following functions available:

General

— Backup/Restore (OP25, OP35, OP37) (refer to page A-4)

— Mode (OP25, OP35, OP37) (refer to page|A-6)

— Mode (OP45) (refer to page A-8)

— Select Screen (refer to page A-10)

— Dynamic Screen Selection (OP25, OP35, OP37) (refer to page A-11)
— Blank Screen (OP25, OP35, OP37) (refer to page A-12)

— Language (refer to page A-13)

ProTool User’s Guide A-1
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Editing Bits:

— Set Bit in Word (refer to page A-15)

— Reset Bit in Word (refer to page A-16)

— Set/Reset Bit in Word (refer to page A-17)

— Set Bit When Key Is Pressed (OP25, OP35, OP37) (refer to page A-18)

Editing BOOL variables:

— Set Bit (refer to page A-19)

— Reset Bit (refer to page A{20)

— Set/Reset Bit (refer to page A-21)

— Initialize Bit in Startup (refer to page A-22)
— Set BOOL Variable (refer to page A:23)

— Reset BOOL Variable (refer to page A-24)

Transferring and editing a data record
(implemented on the standard screen)
— Data Record: PLC —> OP

— Data Record: DAT —> OP

— Data Record: PLC —> OP/DAT

— Data Record: OP —> DAT

— Data Record: OP —> PLC

— Data Record: DAT —> OP/PLC

— Select Data Record

— Edit Data Record

— Delete Data Record

— Format Data Medium

Date and time

— Date and Time (refer to page A-25)
— Date /O (refer to page A-26)

— Time /O (refer to page A-27)

Print screen and printing
(implemented on the standard screen)
— Printer Parameters

— Printer Parameters (Anchor)

— Assign Colors to Printers

— Print Screen Parameters

— Print Screen Parameters (Anchor)

Printing
— Print Screen List (OP25, OP35, OP37) (refer to page A-28)
— Start/Stop Print Screen (refer to page A-29)

Editing messages

— Display Events (OP25, OP35, OP37) (refer to page A-30)
— Change EM Page/Buffer (refer to page A-31)

— Event Window (refer to page A:32)

— Events — Delete Buffer (refer to page A-34)

— Message Log ON/OFF (refer to page A-35)

— Buffer Overflow (refer to page A-36)

— Change AM Page/Buffer (refer to page A-37)

— Alarms — Delete Buffer (refer to pege A-38)

— Display Alarms (OP25, OP35, OP37) (refer to page A-39)
— Alarms — Display First/Last (refer to page A-40)

A-2 ProTool User’s Guide
Release 09/96



Description of Functions

ProTool User’s Guide
Release 09/96

Editing passwords (implemented on the standard screen)
— Define Password

— Define Password Level

— Enter Password

— Display Passwords

Status/force (implemented on the standard screen)
— STV Status/Force Init 1

— STV Status/Force Init 1 S7
— STV Status/Force Init 2

— STV Status/Force Select

— STV Status/Force De-select
— STV Status Variable

— STV Status Start/Stop

— STV Force Variable

— STV Force Variable S7

— STV Force Input/Start

Scalings

— Scaling Linear 1 (refer to page A-41)
— Scaling Linear 2 (refer to page A-42)
— Scaling Square 1 (refer to page A-43)
— Scaling Square 2 (refer to page A-44)



Description of Functions

Backup/Restore “F1 | HH1# \ Z_Backup
Purpose You use this function to write data from data areas of the OP to the memory
(not OP45) card or from the memory module to the data areas of the OP. There are three

data areas: Firmware, Configuration, and Data Records.

Assigning to a function key or a soft key

Objective You wish to write data records from the OP to the module or from the module
to the OP by means of two keys.

To configure Select the key which you require to be set with the OP —> Module direction.
Under the selecteBackup/Restor&unction, assign the following parameters:
— a constant which is to apply to the direction OP —> ModRikection: 0 and
— a constant which is to apply to the data area Data Resooge 2.

Proceed in a similar manner for the second key. For the cobstaation: use
the value 1. For the constaé®tope use the value 2.

Execution The function is triggered whenever you press on one of the keys. The constants
are evaluated, and the data records are written, depending on the direction, to
either the module or the OP.

Attaching to the variable of an 1/O field

Objective You wish to write data records from the OP to the module using an input/out-
put field on the screen.

To configure Create an input/output field having a random variable on a screen. For this va-
riable, configure the function you selectBackup/Restoreo which the follo-
wing parameters apply:
ConstantDirection: 0
ConstantScope 2

Execution The function is triggered as soon as the value of the input/output field is modi-
fied and the values of the constants are evaluated. The data records are written
from the OP to the module.
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Parameters
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Constant foDirection with
0 = OP —> Module
1 = Module —> OP
Constant foiScopewith
0 = Firmware + Configuration + Data Records
1 = Firmware + Configuration
2 = Data Records



Description of Functions

Mode “F1 | Y \ Z_ Settings
Purpose With this function you change operating modes on the OP. There are five ope-
(not OP45) rating modes: Online, Offline, Serial Download, Loop—Through Connection

and MPI Download.

Assigning to a function key or a soft key

Objective You wish to set one of the four operating modes — Online, Offline, Serial
Download or Loop—Through Connection — by means of one of four keys. You
wish to be able to see on the screen which operating mode has been set.

To configure Select the key you wish to use for setting the first operating mode. Select the
Modefunction and define the following parameters:
— a constant that applies to Online operating m@gerating Mode (Key)0
and
— a random internal variable No PLC ¥ Operating Mode (Field)

Proceed in a similar manner for the other three keys. For the constant, use the
values corresponding to the operating modes: 1, 2 and 3. For the variable, al-
ways use the same variable.

So that you can recognize the selected operating mode on the screen, configure
a symbolic output field to which the variable that you configured above is assi-
gned. Further, create a text list to whose values 0 to 3 the Online, Offline, Se-
rial Download and Loop-Through Connection operating modes are assigned.

Execution The function is triggered whenever you press one of the keys. The constant is
evaluated, and the corresponding operating mode is set on the OP. The value of
the constant is transferred to the variable, and the output field is updated.

Attaching to the variable of an 1/O field

Objective You wish to change from one of the four operating modes to another one by
means of a symbolic I/O field on the screen.

To configure Create a symbolic I/O field having a random internal variable on a screen. For
this variable, configure the function you selectddde to which the follo-
wing parameter applies:
internal variableOperating Mode (Field)
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Execution

Parameters

Condition
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Specify for the function the same variable for which you are configuring the

function.

Example: You are configuring tiODE variable. You are defining tHdode
function for this variable. The parameter of this function you select
foilOperating Mode (Fieldjs the same variabl®ODE.

0 is entered as the value by ProTool for the con€petating Mode (key)
However, this value igot evaluated for a function using a variable.

Also, create a text list and assign the values 0 to 3 the Online, Offline, Serial
Download and Loop—Through Connection operating modes.

The operating mode you selected is displayed in the symbolic I/O field. Select
another operating mode from the list box. The function is triggered. The value
of the variable is evaluated, and the corresponding operating mode is set on the
OP. The I/O field is updated.

Variable for displayingOperating Mode (Field)
Constant folOperating Mode (Kewith

0 = Online

1 = Offline

2 = Serial Download

3 = Loop-Through Connection

5 = MPI Download

The variable of the function must be in INTEGER format.
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Mode “F1 | Y \ Z_ Settings
Purpose With this function you change operating modes on the OP. There are six opera-
(OP45 only) ting modes: Online, Offline, Serial Download, Loop—Through Connection,

Exit from System and Change to DOS.

Assigning to a function key or a soft key

Objective You wish to set one of the four operating modes — Online, Offline, Serial
Download or Loop—Through Connection — by means of one of four keys. You
wish to be able to see on the screen which operating mode has been set.

To configure Select the key you wish to use for setting the first operating mode. Select the
Modefunction and define the following parameters:
— a constant that applies to Online operating m@gerating Mode (Key)0
and
— a random internal variable No PLC ¥ Operating Mode (Field)

Proceed in a similar manner for the other three keys. For the constant, use the
values corresponding to the operating modes: 1, 2 and 3. For the variable, al-
ways use the same variable.

So that you can recognize the selected operating mode on the screen, configure
a symbolic output field to which the variable that you configured above is assi-
gned. Further, create a text list to whose values 0 to 3 the Online, Offline, Se-
rial Download and Loop-Through Connection operating modes are assigned.

Execution The function is triggered whenever you press one of the keys. The constant is
evaluated, and the corresponding operating mode is set on the OP. The value of
the constant is transferred to the variable, and the output field is updated.

Attaching to the variable of an 1/O field

Objective You wish to change from one of the four operating modes to another one by
means of a symbolic I/O field on the screen.

To configure Create a symbolic I/O field having a random internal variable on a screen. For
this variable, configure the function you selectddde to which the follo-
wing parameter applies:
internal variableOperating Mode (Field)

Specify for the function the same variable for which you are configuring the
function.
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Execution

Parameter(s)

Condition
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Example:  You are configuring tRdODE variable. You are defining the
Modefunction for this variable. The parameter of this function
you select foOperating Mode (Fieldjs the same variable:
MODE

0 is entered as the value by ProTool for the con@petating Mode (key)
However, this value igot evaluated for a function using a variable.

Also, create a text list and assign the values 0 to 3 the Online, Offline, Serial
Download and Loop—Through Connection operating modes.

The operating mode you selected is displayed in the symbolic I/O field. Select
another operating mode from the list box. The function is triggered. The value
of the variable is evaluated, and the corresponding operating mode is set on the
OP. The I/O field is updated.

Variable for displayingOperating Mode (Field)
Constant folOperating Mode (Kewvith

0 = Online

1 = Offline

2 = Serial Download

3 = Loop-Through Connection

4 = EXxit from System

5 = Change to DOS

The variable of the function must be in INTEGER format.
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Select Screen F1 || ##

Purpose With this function you call another screen.

Assigning to a function key or a soft key

Objective You wish to select another screen by means of a key.

To configure Select the key with which you wish to select the screen. SeleSethet
Screerfunction and define thBcreen Nameparameter.

Execution Whenever you press the key, the function is triggered and the contents of the
Screen Nameparameter are evaluated. The corresponding screen is shown on
the display.

Attaching to the variable of an I/O field

Objective You wish to select another screen using an input or output field.

To configure Create an input or output field having a random variable on a screen. For this
variable, configure the function you select8d|ect Screerand define its
Screen Nameparameter.

Execution The function is triggered as soon as the value of the input or output field is
modified. The contents of tigcreen Nameparameter are evaluated, and the
screen is refreshed.

Parameter(s) Screen Name

- ProTool User’s Guide
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Dynamic Screen Selection HHH#

Purpose With this function you call another screen.

(not OP45) . : . .
The Dynamic Screen Selection function can be attached to the variable of an
I/O field.

Objective You wish to select other screens using an input/output field.

To configure

Execution

Parameter(s)

Condition

ProTool User’s Guide
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Create an input/output field having a random variable on a screen. For this va-
riable, configure the function you select®ynamic Screen Selection

You enter the screen number of the screen you require in the input/output field.
The function is triggered as soon a value is applied. The contents of the varia-
ble is evaluated, and the screen is refreshed.

None

The variable for which the function has been configured must be in CHAR or
INTEGER format.
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Blank Screen F1 || #up
Purpose With this function, the back-lighting of the screen is switched off after a set
(not OP45) time if there is no operator input on the OP. The back-lighting is switched on

again when a key is pressed on the OP.

Assigning to a function key or a soft key

Objective You wish to blank the screen on the OP by means of a key.

To configure Select the key which you wish to use for blanking the screen. Seldtiatiie
Screerfunction and define thiglle Time (min):parameter. The value of this
parameter is, howevarpt evaluated for a function using a key.

Execution As soon as you press the key, the function is triggered, and the screen is blan-
ked.

Attaching to the variable of an 1/O field

Objective You wish to blank the screen on the OP automatically if there is no input by the
operator.
To configure Create a random variable. For this variable, configure the function you selec-

ted,Blank Screenand define it¢dle Time (min);parameter. You enter the va-
lue of the parameter in minutes.

Execution The function is initiated and tHdle Time (min)parameter is evaluated as
soon as you power up the OP. If the operator has not made an input by the end
of the idle time, the screen is blanked. The time count starts after any input
made by the operator on the OP.

Parameter Constant fotdle Time (min)

Condition In theFunctionsdialog box, you must have selected — ur@lenditions— the
item calledinitialization.

- ProTool User’s Guide
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Language

Purpose

Basics

’F1 | i \ Z_Settings

With this function you change the language on the OP. This means that system
text and all items of configured text are displayed in the new language that you
have selected.

You create your configuration in various languages. However, only three lan-
guages can be downloaded to the OP. You define these languages by choosing
System- Language Assignmenthe OP detects how many languages have

been downloaded and assigns the languages the numbers 0, 1 and 2 in the order
that they were configured. This number is used again when the function is con-
figured.

Assigning to a function key or a soft key

Objective

To configure

Execution

Special feature

ProTool User’s Guide
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You wish to toggle between three languages — A, B and C — by means of three
keys. You wish to be able to see on the screen which language has been set.

Select the key with which you wish to set language A. Seletisthguage
function and define the following parameters:

— a constant which is to apply to languagel&nguage (Key)0 and

— a variableLanguage (Field)

Proceed in a similar manner for the other two keys. For the constant, use the
values corresponding to the languages: 1 and 2. For the variable, always use
the same variable.

So that you can recognize the selected language on the screen, configure a
symbolic output field to which the variable that you configured above is as-
signed. Also, create a text list and assign the values 0 to 2 to the languages A,
B and C.

The function is triggered whenever you press one of the keys. The constant is
evaluated and the corresponding language is set on the OP. The value of the
constant is transferred to the variable, and the output field is updated.

You can use a kind of toggle function. In this instance, you ssgie key to

toggle between the three languages, A, B and C. You configure in the manner
described above, the only difference being that you define just one key. For the
constant, you specify a value of —1. If you press the key, the function is trigge-
red, and you toggle between the three languages: A—>B —> C —> A.
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Important If you:
— use a key to employ the functiand
— have configured a symbolic output field to display the language,
— you later modify the OP languages:
— their order,
— their numbepr
— their grouping,
you must remember to make the corresponding adjustments to your text list.

Attaching to the variable of an 1/O field

Objective You wish to toggle between three languages — A, B and C — by means of a
symbolic I/O field on the screen.

To configure Create a symbolic I/O field with a variable on a screen. For this variable, confi-
gure the function you selectddanguageto which the following parameter
applies:

Variable:Language (Field)

Use the same variable for the 1/O field and for the function. The value 0O is en-
tered for the constahanguage (Key)by ProTool. However, this value ot
evaluated for a function using a variable.

Also, create a text list and assign the values 0 to 2 to the languages A, B and C.

Execution The language you selected is displayed in the symbolic I/O field. Using the list
box, select another language. The function is triggered. The value of the varia-
ble is evaluated, and the corresponding language is set on the OP. The I/O field
is updated.

Parameter(s) Variable for displayind.anguage (Field)
Constant fot.anguage (Keyvith
0 =Language 1,
1 =Language 2,
2 =Language 3,
-1 =Toggle (Language 1 —>2 —> 3 —> 1).

Condition The variable of the function must be in INTEGER format.
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Set Bit in Word

Purpose

Objective

To configure

Execution

Parameter(s)

Condition
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F1

With this function you set a bit in the word of a variable. The variable is trans-
ferred to the PLC.

The Set Bit in Wordunction can be assigned to a function key or a soft key.

You wish to set a bit in a word of a variable by means of a key. The variable
will then be transferred to the PLC.

Select the key you wish to use for setting a bit in a word of a variable. Select
the Set Bit in Wordunction and define the following parameters:

— a PLC variable that applies to the wonbrd:

— a constant that applies to the Bit:

Whenever you press the key, the function is triggered, and the parameters are

evaluated. The corresponding bit is then set in the word of the variable, and the
variable is transferred to the PLC.

Variable forWord
Constant foBit number.

The variable of the function must be in INTEGER format.
The value of the variable must not be modified by the PLC.
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Description of Functions

Reset Bit in Word “F1

Purpose

Objective

To configure

Execution

Parameter(s)

Condition

A-16

With this function you reset a bit in the word of a variable. The variable is
transferred to the PLC.

TheReset Bit in Wordunction can be assigned to a function key or a soft key.

You wish to reset a bit in the word of a variable by means of a key. The varia-
ble will then be transferred to the PLC.

Select the key you wish to use for resetting a bit in the word of a variable.
Select theReset Bit in Wordunction and define the following parameters:

— a PLC variable that applies to the wonbrd:

— a constant that applies to the Biit:

Whenever you press the key, the function is triggered, and the parameters are
evaluated. The corresponding bit is then reset in the word of the variable, and
the variable is transferred to the PLC.

Variable forword
Constant foBit number.

The variable of the function must be in INTEGER format.
The value of the variable must not be modified by the PLC.
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Description of Functions

Set/Reset Bit in Word “F1

Purpose With this function you set a bit in the word of a variable and reset a bit in the
word of a variable. The variable is transferred to the PLC.

The Set/Reset Bit in Worfdinction can be assigned to a function key or a soft
key.

Objective You wish to set and reset a bit in the word of a variable by means of a key. The
variable will then be transferred to the PLC.

To configure Select the key you wish to use for setting and resetting a bit in the word of a
variable. Select th8et/Reset Bit in Woridinction and define the following
parameters:

—a PLC variable that applies to the wondrd:
— a constant that applies to the Biit:

Execution Whenever you press the key, the function is triggered, and the parameters are
evaluated. The corresponding bit is then set in the word of the variable, and the
variable is transferred to the PLC. If you press the key a second time, the cor-
responding bit is reset, and so on.

Parameter(s) Variable forword
Constant foBit number.

Condition The variable of the function must be in INTEGER format.
The value of the variable must not be modified by the PLC.
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Description of Functions

Set Bit When Key Is Pressed F1
Purpose With this function you set a bit in the word of a variable. The bit remains set
(not OP45) until the key is released.
The Set Bit When Key Is Presstohction can be assigned to a function key or
a soft key.
Objective You wish to set a bit in a word of a variable by means of one key for such time

To configure

Execution

Parameter(s)

Condition
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until you release the key.

Select the key you wish to use for setting a bit in the word of a variable. Select
the Set Bit When Key Is Pressiemction and define the following parameters:

— a PLC variable that applies to the wadrébrd:

— a constant that applies to the Biit:

Whenever you press the key, the function is triggered, and the parameters are
evaluated. The corresponding bit is then set in the word of the variable, and the
variable is transferred to the PLC. The bit remains set until the key is released.

Variable forwWord
Constant foBit number.

The variable of the function must be in INTEGER format.
The value of the variable must not be modified by the PLC.
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Description of Functions

Set Bit “F1

Purpose With this function you set a variable.

(not SIMATIC S5) The Set Bitfunction can be assigned to a function key or a soft key.

Objective You wish to set a variable by means of a key.

To configure Select the key you wish to use for setting a variable.
Select theSet Bitfunction and define the following parameters:
the PLC variableBit:

Execution The function is triggered whenever you press the key. When you do so, the
variable is set.

Special feature With this function you require a separate function key for every variable that
you wish to set. Depending on the key you press, the corresponding variable is
set. Compare th8et BOOL Variabléunction with which you can set different
BOOL variables by means ofsingle key.

Important Do not use an internal variable or else the function will not be executed.
Parameter(s) Variable forBit

Condition The variable of the function must be in BOOL format.
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Description of Functions

Reset Bit

Purpose
(not SIMATIC S5)

Objective

To configure

Execution

Special feature

Important

Parameter(s)

Condition
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F1

With this function you reset a variable.

TheReset Bifunction can be assigned to a function key or a soft key.

You wish to reset a variable by means of a key.

Select the key you wish to use for resetting a variable. SeleReget Bit
function and define the following parameters:
the PLC variableBit:

The function is triggered whenever you press the key. When you do so, the
variable is reset.

With this function you require a separate function key for every variable that
you wish to reset. Depending on the key that you press, the corresponding va-
riable is reset. Compare tReset BOOL Variabl&inction with which you

reset different BOOL variables by means airagle key.

Do not use an internal variable or else the function will not be executed.
Variable forBit

The variable of the function must be in BOOL format.
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Description of Functions

Set/Reset Bit

Purpose
(not SIMATIC S5)

Objective

To configure

Execution

Parameter(s)

Condition
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F1

With this function you can set and reset a variable.

The Set/Reset Biunction can be assigned to a function key or a soft key.

You wish to set and reset a variable by means of a key.

Select the key you wish to use for setting and resetting a variable. Under the
Set/Reset Biunction that you selected, define the following parameters:

the PLC variableBit:

The function is triggered whenever you press the key. When you do so, the

variable is set. If you press the key a second time, the bit is reset. The reason
for this is that it is a toggle function.

Variable forBit

The variable of the function must be in BOOL format.
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Description of Functions

Initialize Bit in Startup HitHH

Purpose

Objective

To configure

Execution

Parameter(s)

Condition
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With this function you assign a specific status to a variable when the OP starts
up.
Thelnitialize Bit in Startupfunction can be attached to a variable.

You wish to set a variable to a specific state when the OP starts up (for exam-
ple, you wish to define in the PLC that the OP has started up).

Create a random variable. For this variable, configure the function you selec-
ted, Initialize Bit in Startup to which the following parameter applies:
ConstantStatus after System Startup:

Proceed in a similar manner if you specifically wish to reset a variable in the
OP. Appropriately, use 0 as the value for the constant.

The OP starts up. The function is triggered, and the value of the constant is
evaluated at the same time. The variable is set or reset.

Constant foiStatus after System Startwith
0 = FALSE, reset,
1 =TRUE, set.

The variable for which the function has been configured must be in BOOL
format. With the SIMATIC S5, therefore, the variable can only be an internal
variable.
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Description of Functions

Set Bool Variable

Purpose

Objective

To configure

Execution

Special feature

Parameter(s)

Condition
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F1

With this function you set a BOOL variable. To do so, the cursor must be loca-
ted in an input field for which this BOOL variable was configured.

The Set BOOL Variabléunction can be assigned to a function key or a soft
key.

You wish to set a BOOL variable by means of a key.

Configure an input field, to which you assign a BOOL variable. Select the key
you wish to use for setting a BOOL variable. AssignSkeBOOL Variable
function to theSelected Functions

Whenever the key is pressed and the cursor is located in the input field, the
function is triggered. The BOOL variable is then set.

With this function you can set different BOOL variables by meanssofcie

key. To do this, configure several input fields, to which you assign BOOL va-
riables. Depending on the position of the cursor, the corresponding BOOL va-
riables are set when the key is pressed.

Compare thé&et Bitfunction, for which you require a separate function key for
every bit that you wish to set.

None

The variable for which the function has been configured must be in BOOL
format. With the SIMATIC S5, therefore, the variable can only be an internal
variable.
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Description of Functions

Reset Bool Variable “F1

Purpose

Objective

To configure

Execution

Special feature

Parameter(s)

Condition
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With this function you reset a BOOL variable. To do so, the cursor must be
located in an input field for which this BOOL variable was configured.

TheReset BOOL Variablinction can be assigned to a function key or a soft
key.

You wish to reset a BOOL variable by means of a key.

Configure an input field, to which you assign a BOOL variable. Select the key
you wish to use for resetting a BOOL variable. AssigrRaset BOOL Varia-
ble function to theSelected Functions

Whenever the key is pressed and the cursor is located in the input field, the
function is triggered. The BOOL variable is then reset.

With this function you can reset different BOOL variables by means of a single
key. To do this, configure several input fields, to which you assign BOOL va-
riables. Depending on the position of the cursor, the corresponding BOOL va-
riables are reset when the key is pressed.

Compare th&eset Bifunction, for which you require a separate function key
for every bit you wish to reset.

None

The variable for which the function has been configured must be in BOOL
format. With the SIMATIC S5, therefore, the variable can only be an internal
variable.
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Description of Functions

Date and Time

Purpose

Objective

To configure

Execution

Parameter(s)
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F1

With this function you display for a few seconds a line containing the current
date and the current time of the OP.

The Date and Timdunction can be assigned to a function key or a soft key.

You wish to display a line containing the current date and the current time by
means of a key.

Select the key you wish to use for displaying a window containing the date and
time. Assign th@ate and Timdunction to theSelected Functions

The function is triggered whenever you press the key. The window containing

the date and time is displayed and disappears again a short time later.

None
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Description of Functions

Date /O

Purpose

Objective

To configure

Execution

Special feature

Important

Parameter(s)

Condition

A-26

HHHH \ Z_ Settings

With this function you show the current date of the OP. At this point you can
also modify the date.

TheDate I/Ofunction can be attached to a variable.
You wish to view the current date and modify it, if necessary.

Create an 1/O field with a random variable on a screen. For this variable, confi-
gure the function you selectddate I/Ofunction.

The date is displayed in the I/O field. If the cursor is located in the 1/O field,
you can modify the date.

Use the same variable for all the date fields. Only then are changes made by
the operator displayed and updated in all the fields.

The field length of the I/O field must be at least ten for it to be possible to enter
the complete date.

None

The variable for which the function was configured must be in KC or STRING
format. For this, the I/O field must contain String as its display.
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Description of Functions

Time 1/O

Purpose

Objective

To configure

Execution

Special feature

Important

Parameter(s)

Condition
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HHHH \ Z Settings

With this function you display the current time of the OP. At this point you can
also modify the time.

TheTime I/Ofunction can be attached to a variable.
You wish to view the current time and modify it, if necessary.

Create an /O field with a random variable on a screen. For this variable, confi-
gure the function you selectedime I/Ofunction.

The time is displayed in the 1/O field. If the cursor is located in the 1/O field,

you can modify the time.

Use the same variable for all the time fields. Only then will changes made by
the operator be displayed in all the fields.

The field length of the I/O field must be at least ten for it to be possible to enter
the complete time.

None

The variable for which the function was configured must be in KC or STRING
format. For this, the I/O field must contain String as its display.
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Description of Functions

Print Screen List i
Purpose With this function you print a screen list which you have set in your configura-
(not OP45) tion.

Assigning to a function key or a soft key

Objective You wish to print a screen list comprising three screens by means of one key.

To configure Select the key with which you wish to initiate printing of the screen list. Select
thePrint Screen Lisfunction and define the following parameters:
— Constant applying to the page of the print®atge 1 —> Screen Number:
— Constant applying to the page of the print®atge 2 —> Screen Number:
— Constant applying to the page of the print®atge 3 —> Screen Number:
All the other constants have a default value of —1. Do not modify these values.

Execution The function is triggered whenever you press on the key, and the parameters
are evaluated. The corresponding screens are then printed.

Attaching to the variable of an 1/O field

Objective You wish to print a screen list comprising three screens by means of an input/
output field.
To configure Create an input/output field having a random variable on a screen. For this va-

riable, configure the function you select®dint Screen Listand set the follo-

wing parameters:

— Constant applying to the page of the print®atge 1 —> Screen Number:

— Constant applying to the page of the print®atge 2 —> Screen Number:

— Constant applying to the page of the print®atge 3 —> Screen Number:

All the other constants have a default value of —1. Do not modify these values.

Execution The function is triggered as soon as the value of the input/output field is modi-
fied and the parameters are evaluated. The corresponding screens are then prin-
ted.

Parameter(s) Constant for Page 1 —> Screen number

Page 20 —> Screen number
1 ... x = Screen number
-1  =not assigned

- ProTool User’s Guide
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Description of Functions

Start/Stop Print Screen F1

Purpose

Objective

To configure

Execution

Important

Parameter(s)
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With this function you print the current screen.

The Start/Stop Print Screefunction can be assigned to a function key or a soft
key.

You wish to print the current screen by means of a key.

Select the key you wish to use for initiating the print function. AssigStie/
Stop Print Screefunction to theSelected Functions

The function is triggered whenever you press the key. The current screen is

printed. If you press the key a second time, the print function is aborted.

The setting of the printout parameters on the standard Printer screen is applied
here.

None
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Description of Functions

Display Events

Purpose
(not OP45)

Objective

To configure

Execution

Parameter(s)
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F1

With this function you open the event message page or the event message buf-
fer. Press th&SCkey to exit from the function and hide the event message
page or the event buffer.

TheDisplay Events-unction can be assigned to a function key or a soft key.

You wish to select the event message page or the event message buffer by
means of two keys.

Select the key which you wish to use for selecting the event message page.
Under the function you selectddisplay Eventsset the following parameters:
the constant for displayingage or BufferQ

Proceed in a similar manner for the second key. For the constant, use the cor-
responding value to display the event message buffer: 1.

The function is triggered whenever you press one of the keys. The constants
are evaluated. The event message page or the event message buffer is opened.

Constant folPage or Buffemwith
0 = Page
1 = Buffer
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Description of Functions

Change EM Page/Buffer F1 | \ Z_Messages

Purpose

Objective

To configure

Execution

Important

Parameter(s)

Condition
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With this function you always open the event message page first. Every time
the function is triggered thereafter, it toggles between the event message page
and the event buffer. Press B8Ckey to exit from the function and hide the
event message page or the event buffer.

The Change EM Page/Buffer function can be assigned to a function key.
You wish to select the event message page by means of a key and, whenever

the key is pressed toggle between the event message page and the event buffer.

Select the key which you wish to use for selecting the event message page.
Assign theChange EM Page/Bufféo theSelected Functions

The function is triggered whenever you press the key. The event message page
is opened. Every time the key is pressed thereafter, it toggles between the event
message page and the event buffer.

Never use soft keys (Fx), since all the soft keys are disabled on the event page
and you therefore cannot toggle between the event page and the event buffer.

None

This function is allowed only for function keys (Kx).
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Description of Functions

Event Window

“F1 | HHHH# \ Z_Messages

Purpose With this function you open and hide the event window.

Assigning to a function key or a soft key

Objective

To configure

Execution

Special feature

Attaching to the variable

Objective

To configure

Execution
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You wish to open and hide the event window by means of two keys.

Select the key with which you wish to open the event window. SeleEivime
Windowfunction and define the following parameters:
the constant for opening the event wind@N/OFF: 1

Proceed in a similar manner for the other key. For the constant, use the corre-
sponding value for hiding the event window, i.e. 0.

The function is triggered and the value of the constant is evaluated whenever
either of the keys is pressed. The event window is opened or hidden accordin-

gly.

You can use a toggle function. In this instance, you open and hide the event
window by means of singlekey. You configure in the manner described abo-
ve, the only difference being that you define just one key. For the constant,
specify —1 as the value. If you press the key, the function is triggered, and the
event window is enabled. If you press the key a second time, the event window
is disabled, and so on.

of an I/O field

You wish to open and hide the event window by means of an input and an out-
put field.

Create an input or output field having a random variable on a screen. For this
variable, configure the function you selectBdent Windowto which the fol-
lowing parameter applies:

the constant for opening the event wind@N/OFF: -1

Whenever the value in the input or output field is modified, the function is trig-
gered and the value of the constant is evaluated. The event window is opened
or hidden.
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Description of Functions

Special feature

Parameter(s)
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You can also open and hide the event window by means of two input or output
fields, which may even be located on different screens. To do this, configure
two input or output fields (as described above). For the constant, specify 1 as
the value on the first occasion and 0 as the value on the other occasion.

As soon as the values in the input or output field are modified, the function is
triggered, and the event window is opened or hidden accordingly.

To trigger the function from the PLC, proceed as follows:

Configure a PLC variable for which you $&ad Continuouslefine the
Event Windowiunction for this variable. From tHeunctionsdialog box, select
underCall Function Atthe item calledutput The function is triggered when-
ever the value is modified by the PLC.

Constant foON/OFF with
0 = OFF,
1 =0N,

—1 = Toggle (OFF <—> ON).
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Description of Functions

Events — Delete Buffer “F1 | HHHH \ Z_Messages

Purpose With this function you delete the event messages from the buffer. All messages
that are still waiting to be serviced are not deleted.

Assigning to a function key or a soft key

Objective You wish to delete the event buffer by means of a key.

To configure Select the key which you wish to use for deleting the event buffer. Assign the
Events — Delete Bufféunction to theSelected Functions

Execution The function is triggered whenever you press the key. The event buffer is dele-
ted.

Attaching to the variable of an 1/O field

Objective You wish to delete the event buffer by means of an input or output field on the
screen.
To configure Create an input or output field having a random variable on a screen. For this

variable, configure the function you selectBdents — Delete Buffer

Execution The function is triggered as soon as the value of the input or output field is
modified. The event buffer is deleted.

Parameters None

- ProTool User’s Guide
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Description of Functions

Message Log ON/OFF “F1 | \ Z_Settings

Purpose

Objective

To configure

Execution

Special feature

Parameter(s)

Condition
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With this function you enable and disable the automatic printout of messages.
Messages having the "print” attribute are printed whenever their status is modi-
fied (arrived, departed or acknowledged).

TheMessage Log ON/OFfunction can be assigned to a function key or a soft
key.

You wish to enable and disable the message log by means of two keys.

Select the key you wish to use for enabling the message log. Select the
Message Log ON/OFfunction and define the following parameters:

— a constant for enabling the message @§/OFF (Key):1 and

— a variableON/OFF (Field)

Proceed in a similar manner for the other key. For the constant, use the corre-
sponding value, i.e. 0, to disable the message log. For the variable, use the
same variable.

So that you can recognize on the screen whether the message log has been en-
abled or disabled, configure a symbolic output field to which the variable you
configured above is assigned. Also, create a text list and assign the values 0
and 1 to the corresponding conditions OFF and ON.

The function is triggered whenever you press one of the keys. The constant is
evaluated, and the message log is enabled or disabled accordingly. The value of
the constant is transferred to the variable, and the output field is updated.

You can use a toggle function. In this instance, you enable and disable the mes-
sage log by means ofsinglekey. You configure in the manner described abo-

ve, the only difference being that you define just one key. For the constant,
enter —1 as the value. If you press the key, the function is triggered, and the
message log is enabled. If you press the key a second time, the message log is
disabled.

Variable for displayind®dN/OFF (Field)
Constant folON/OFF (Key)with
0 = OFF,
1=0N,
-1 = Toggle (ON <—> OFF).

The variable of the function must be in BOOL format.
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Description of Functions

Buffer Overflow

Purpose

Objective

To configure

Execution

Special feature

Parameter(s)

Condition
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“F1 | \ Z_Settings

With this function you enable and disable a warning on buffer overflow.

The Buffer Overflowfunction can be assigned to a function key or a soft key.

You wish to enable and disable a warning on buffer overflow by means of two
keys.

Select the key you wish to use to enable output of a warning when a buffer
overflows. Select thBuffer Overflowfunction and define the following para-
meters:

— a constant for enabling the warnil@\/OFF (Key):1 and

— a variableON/OFF (Field)

Proceed in a similar manner for the other key. For the constant, use the corres-
ponding value, i.e. 0, to disable the warning. For the variable, use the same
variable.

To be able to recognize on the screen whether Warn on Buffer Overload has
been enabled or disabled, configure a symbolic output field to which the varia-
ble you configured above is assigned. Also, create a text list and assign the
values 0 and 1 to the corresponding conditions OFF and ON.

The function is triggered whenever you press one of the keys. The constant is
evaluated, and Warn on Buffer Overflow is enabled or disabled accordingly.
The value of the constant is transferred to the variable, and the output field is
updated.

You can use a toggle function. In this instance, you enable and disable a war-
ning on buffer overflow by means okmglekey. You configure in the manner
described above, the only difference being that you define just one key. For the
constant, enter —1 as the value. If you press the key, the function is triggered
and Warn on Buffer Overload is enabled. If the key is pressed a second time,
Warn on Buffer Overload is disabled, and so on.

Variable for displayindN/OFF (Field)
Constant foON/OFF (Key)with
0=OFF
1=0ON
—1 = Toggle (ON <—> OFF)

The variable of the function must be in BOOL format.
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Description of Functions

Change AM Page/Buffer F1 | \ Z_Messages

Purpose

Objective

To configure

Execution

Important

Parameter(s)

Condition
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With this function you always open the alarm message page first. Every time
the function is triggered thereafter, it toggles between the alarm message page
and the alarm buffer. Press tB8Ckey to exit from the function and hide the
alarm message page or the alarm buffer.

The Change AM Page/Bufféunction can be assigned to a function key or a
soft key.

You wish to select the alarm message page by means of a key and, whenever
the key is pressed toggle between the alarm message page and the alarm buffer.

Select the key you wish to use for selecting the alarm message page. Assign
theChange AM Page/Buffeo theSelected Functions

The function is triggered whenever you press the key. The alarm message page
is opened. Every time the key is pressed, it toggles between the alarm message
page and the alarm buffer.

Never use soft keys (Fx), since all the soft keys are disabled on the alarm mes-
sage page and you therefore cannot toggle between the alarm message page
and the alarm buffer.

None

This function is allowed only for function keys (Kx).
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Description of Functions

Alarms — Delete Buffer “F1 | HHHHH \ Z_ Messages

Purpose With this function you delete the alarm messages from the buffer. All messages
that are waiting to be serviced or have yet to be acknowledged are not deleted.

Assigning to a function key or a soft key

Objective You wish to delete the alarm buffer by means of a key.

To configure Select the key which you wish to use for deleting the alarm buffer. Assign the
Alarms — Delete Buffeiunction to theSelected Functions

Execution The function is triggered whenever you press the key. The alarm buffer is dele-
ted.

Attaching to the variable of an 1/O field

Objective You wish to delete the alarm buffer by means of an input or output field on the
screen.
To configure Create an input or output field having a random variable on a screen. For this

variable, configure the function you selectathrms — Delete Buffer

Execution The function is triggered as soon as the value of the input or output field is
modified. The alarm buffer is deleted.

Parameters None
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Description of Functions

Display Alarms

Purpose
(not OP45)

Objective

To configure

Execution

Parameter(s)
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With this function you open the alarm message page or the alarm message buf-
fer. Press th&SCkey to exit from the function and hide the alarm message
page or the alarm buffer.

The Display Alarmsfunction can be assigned to a function key or a soft key.

You wish to select the alarm message page or the alarm message buffer by
means of two keys.

Select the key which you wish to use for selecting the alarm message page.
Under the function you selectddisplay Alarms set the following parameters:
for the constant for displayingage or BufferO

Proceed in a similar manner for the second key. For the constant, use the cor-
responding value to display the alarm message buffer: 1.

The function is triggered whenever you press one of the keys. The constants
are evaluated. The alarm message page or the alarm message buffer is opened.

Constant folPageor Bufferwith
0 = Page
1 = Buffer
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Description of Functions

Alarms — Display First/Last “F1 | \ Z_Settings

Purpose

Objective

To configure

Execution

Special feature

Parameter(s)

Condition
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With this function you set whether the first or last message to arrive is dis-
played. This setting also affects display of the event page and of the alarm pa-

ge.

TheAlarms — Display First/Lasiunction can be assigned to a function key or
a soft key.

You wish to set, by means of two keys, whether the first or last message to arri-
ve should be displayed.

Select the key you want to use for setting the display to the last message to
arrive. Select thalarms — Display First/Lasiunction and define the follo-
wing parameters:

— a constant which applies to the Last settifigst/Last (Key):0 and

— a variableFirst/Last (Field)

Proceed in a similar manner for the other key. For the constant, use the corres-
ponding value, i.e. 1, to display the first message to arrive. For the variable,
use the same variable.

So that you can recognize whether the first or last message to arrive is being
displayed on the screen, configure a symbolic output field to which the varia-
ble that you configured above is assigned. Also, create a text list and assign the
values 0 and 1 to the corresponding conditicest andFirst.

The function is triggered whenever you press either of the keys. The constant
is evaluated, and the first or last message to arrive is displayed accordingly.
The value of the constant is transferred to the variable, and the output field is
updated.

You can use a toggle function. In this instance, you choose by measmeof a

gle key whether the first or last message should be displayed. You configure in
the manner described above, the only difference being that you define just one
key. For the constant, you enter —1 as the value. If you press the key, the func-
tion is triggered, and the first message to arrive is displayed. If the key is pres-
sed a second time, the last message to arrive is displayed, and so on.

Variable for displayind-irst/Last (Field)
Constant folFirst/Last (Key)with
0 = Last
1 = First
—1 = Toggle (First <—> Last)

The variable of the function must be in BOOL format.
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Description of Functions

Scaling Linear 1

Purpose

Objective

To configure

Execution

Example

Parameter(s)

Condition
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With this function values are scaled linearly. Values from the PLC are scaled
prior to being displayed on the OP. Inputs on the OP are scaled prior to the va-
lues being transferred to the PLC. The formula for scaling is: Y<=>a+ b.

Scaling Linear 1is the inverse function @caling Linear 2

The Scaling Linear Function can be attached to a variable.

You wish to scale linearly a value from the PLC prior to the value being dis-
played on the OP and/or you wish to scale an input on the OP prior to the value
being transferred to the PLC.

Create an /O field with a random variable on a screen. For this variable, confi-
gure the function you selecteSigaling Linear 1to which the following para-
meters apply:

— constant for the slope:

— constant for the offselx

A value, Y, is transferred from the PLC. The variable is updated, and the sca-
ling function is triggered. The scaled value is displayed as the display value, X,
in the 1/O field. If the operator enters a value, X, on the OP, the function is trig-
gered. The value is scaled and is then transferred to the PLC as the PLC value,
Y.

You have configured a value of 3 for the slopegnd a value of 6 for the off-
set,b. A value of 21 is transferred from the PLC. It is inserted into the scaling
function: 21 = 3 * X + 6. This results in a value of 5 for X. This value is dis-
played on the OP.

Constant for the slope,

Constant for the offsely

The variable of the function must be in INTEGER format.
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Description of Functions

Scaling Linear 2

Purpose

Objective

To configure

Execution

Example

Parameter(s)

Condition
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i

With this function values are scaled linearly. Values from the PLC are scaled
prior to being displayed on the OP. Inputs on the OP are scaled prior to the va-
lues being transferred to the PLC. The formula for scaling is: ¥x=>a+ b.

Scaling Linear ds the inverse function @caling Linear 1

The Scaling Linear Zunction can be attached to a variable.

You wish to scale linearly a value from the PLC prior to the value being dis-
played on the OP and/or you wish to scale an input on the OP prior to the value
being transferred to the PLC.

Create an I/O field with a random variable on a screen. For this variable, confi-
gure the function you selecteicaling Linear 2to which the following para-
meters apply:

— constant for the slopa:

— constant for the offsel:

A value, X, is transferred from the PLC. The variable is updated, and the sca-
ling function is triggered. The scaled value is displayed as the display value, Y,
in the 1/O field.

If the operator enters a value, Y, on the OP, the function is triggered. The value
is scaled and is then transferred to the PLC as the PLC value, X.

You have configured a value of 3 for the slapeand a value of 6 for the off-
set,b. A value of 21 is transferred from the PLC. It is inserted into the scaling
function: Y = 3x 21 + 6. This results in a value of 69 for Y. This value is dis-
played on the OP.

Constant for the slope,
Constant for the offsel

The variable of the function must be in INTEGER format.
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Description of Functions

Scaling Square 1

Purpose

Objective

To configure

Execution

Example

Parameters

Condition
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With this function values are scaled quadratically. Values from the PLC are
scaled prior to being displayed on the OP. Inputs on the OP are scaled prior to
the values being transferred to the PLC. The formula for scaling is:

Y=zax X"2+bx X+c.

Scaling Square I the inverse function &caling Square.2

The Scaling Square function can be attached to a variable.

You wish to scale a value from the PLC quadratically prior to the value being
displayed on the OP and/or you wish to scale an input on the OP prior to the
value being transferred to the PLC.

Create an I/O field with a random variable on a screen. For this variable, confi-
gure the function you selectefigaling Square, o which the following para-
meters apply:

— constant for the slopa:

— constant for the slopb:

— constant for the offset:

A value, Y, is transferred from the PLC. The variable is updated, and the sca-
ling function is triggered. The scaled value is displayed as the display value, X,
in the 1/O field. If the operator enters a value, X, on the OP, the function is trig-
gered. The value is scaled and is then transferred to the PLC as the PLC value,
Y.

You have configured a value of 2 for slogea value of 3 for slople, and a
value of 6 for the offsat. A value of 71 is transferred from the PLC. Itis in-
serted into the scaling function: 71 =2X*2 + 3 x X + 6. This results in a
value of 5 for X. This value is displayed on the OP.

Constant for the slope,
Constant for the slopé,
Constant for the offset,

The variable of the function must be in INTEGER format.
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Description of Functions

Scaling Square 2

Purpose

Objective

To configure

Execution

Example

Parameters

Condition
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With this function values are scaled quadratically. Values from the PLC are
scaled prior to being displayed on the OP. Inputs on the OP are scaled prior to
the values being transferred to the PLC. The formula for scaling is:

Y=zax X"2+bx X+c.

Scaling Square & the inverse function &caling Square.1

TheScaling Square function can be attached to a variable.

You wish to scale a value from the PLC quadratically prior to the value being
displayed on the OP and/or you wish to scale an input on the OP prior to the
value being transferred to the PLC.

Create an I/O field with a random variable on a screen. For this variable, confi-
gure the function you selectefigaling Square,2o which the following para-
meters apply:

— constant for slope&

— constant for slopéa

— constant for the offset:

A value, X, is transferred from the PLC. The variable is updated, and the sca-
ling function is triggered. The scaled value is displayed as the display value, Y,
in the 1/O field. If the operator enters a value, Y, on the OP, the function is trig-
gered. The value is scaled and is then transferred to the PLC as the PLC value,
X.

You have configured a value of 2 for slop@a&alue of 3 for slopé, and a
value of 6 for the offsat. A value of 71 is transferred from the PLC. Itis in-
serted into the scaling function: Y =2 71"2 + 3x 71 + 6. This results in a
value of 10301 for Y. This value is displayed on the OP.

Constant for the slope,
Constant for the slopé,
Constant for the offset,

The variable of the function must be in INTEGER format.
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PLC Jobs

Description

List
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PLC jobs can be used to initiate functions on the OP from the PLC — for ex-
ample,

— display screen

— setdate and time

— modify general settings

A PLC job consists of four data words. The first data word contains the job
number. Up to three parameters are transferred to data words 2 through 4,
depending on the function. The basic structure of a PLC job is shown in fig-
ure B-1.

Address Left Byte (LB) Right Byte (RB)
1st word 0 ‘ Job No.
2nd word Parameter 1
3rd word Parameter 2
4th word Parameter 3

Figure B-1 Structure of a PLC Job

This section of the Appendix lists all of the PLC jobs, and their parameters,
that are possible for the different operator panels which have a graphics dis-
play. TheNo. column denotes the job number. Generally speaking, jobs can
be initiatedby the PLC only when the OP is in Online mode.
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PLC Jobs

OoP25
OP35
OP37
OP45

No. Function
2 Blank Screen oo o -
Parameter 1 0: off
1. on
Parameters 2, 3 -
3 Printout oo 0|0
Parameters 1, 2,3 -
4 Drive Port o oo |-
Parameter 1 Port number: 1 through 8  for OP25
1 through 16 for OP35, OP37
Parameter 2 Keyboard number:
LB 1 for OP25, OP35, OP37
RB: 0
Parameter 3 0: off
3. on
Set Relay oo |0 |-
Parameter 1 0
Parameter 2 LB: FRF
RB: FHy
Parameter 3 0: off
3: on
12 Enable/Disable Message Printout o o o 0o
Parameter 1 0: off
1: on
Parameters 2, 3 -
13 Change Language o o o 0o
Parameter 1 0: 1stlanguage
1: 2nd language
2: 3rd language
Parameters 2, 3 -
14  Set Time (BCD-Coded) o (oo |0
Parameter 1 LB: -
RB: Hours (0 through 23)
Parameter 2 LB: Minutes (O through 59)
RB: Seconds (0 through 59)
Parameter 3 -
B-2 ProTool User’s Guide
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PLC Jobs

wlw|nNn~|Ww
| SRR
No. Function olo|lo|o
15 Set Date (BCD-Coded) o o o0
Parameter 1 LB: -
RB: Day of week (1 through 7: Sunday through Saturday)
Parameter 2 LB: Day (1 through 31)
RB:  Month (1 through 12)
Parameter 3 LB: Year
21  Alarm Messages Display Type oo (0|0
Parameter 1 0: First (oldest message)
1: Last (latest message)
Parameters 2, 3 -
23  Set Password Level oo 0|0
Parameter 1 0 through 9
(0 = lowest password level; 9 = highest password level)
Parameters 2, 3 -
24  Password Logout oo 0|0
Parameters 1, 2,3 -
37 Enable/Disable Overflow Warning for Event Messages e o o 0o
Parameter 1 0: off
1: on
Parameters 2, 3 -
38 Enable/Disable Overflow Warning for Alarm Messages e o o 0o
Parameter 1 0: off
1: on
Parameters 2, 3 -
41  Transfer Date/Time to PLC o oo |0
Parameters 1, 2,3 —
Too frequent initiation of this job may lead to overloading, since two transfers to the PLC are
necessary for each job.
42  Fetch LED Area from PLC o oo |0
Parameter 1 Block number: 1 through 8
Parameters 2, 3 -
43  Fetch Event Message Area from PLC oo (0|0
Parameter 1 Block number: 1 through 8
Parameters 2,3 —
ProTool User’s Guide B-3
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PLC Jobs

MR
No. Function 51558
44  Fetch Alarm Message Area from PLC oo (0|0
Parameter 1 Block number: 1 through 8
Parameters 2, 3 -
45  Fetch Acknowledgment Area from PLC oo (0|0
Parameter 1 Block number: 1 through 8
Parameters 2, 3 -
47  Transfer LED Area Directly to OP oo (0|0
Parameter 1 LED assignment area number: 1 through 8
Parameter 2 LED assignment: 1st word
Parameter 3 LED assignment: 2nd word
Unlike jobNo. 42(Fetch LED Area from PLC), the LED assignment is transferred in this int
stance in the PLC job, thus enabling the LEDs to be driven more quickly.
The specified LED area must not be configured with more than 2 DW.
49 Delete Events Buffer o o 0|0
Parameters 1, 2,3 -
50 Delete Alarms Buffer o o 0|0
Parameters 1, 2,3 -—
51 Select Screen o oo e
Parameter 1 RB:  Screen number (1 through 255)
Parameter 2 -
Parameter 3 Field number (1 through 255)
Output fields are not taken into account in the serial number.
69 Transfer Recipe Data Record from PLC to OP oo (0|0
Parameter 1 Key word 1
Parameter 2 Key word 2
Parameter 3 Key word 3
70 Transfer Recipe Data Record from OP to PLC oo o o
Parameter 1 Key word 1
Parameter 2 Key word 2
Parameter 3 Key word 3
72  Position Cursor on Current Screen oo (0|0
Parameter 1 -
Parameter 2 Field number (1 through 255)
Parameter 3 -
B-4 ProTool User’s Guide
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System Limits for OP25/35/37

C

Object

Screens

Elements Maximum Number
300
Fields per screen 600
Process outputs per screen 400 Bytes
(e.g. 200 output fields with
WORD variables)

Trend samples per screen

2,000 for OP35/37
1,000 for OP25

Trend graphics

total 300
(e.g. 300 trends with 50 sample
each in WORD)

Bit-triggered

120

(Number of trends x 30) +
(total samples x 4)

< 40,000 (DOUBLE, REAL)

(Number of trends x 30) +
(total samples x 2)

< 40,000 (rest)

Text or graphic lists

500

Entries per list

255 (50,000 characters max.)

Graphic objects

1,000

Event messages and
alarm messages

2,000 each

Variables linked to the PLC

5,000

Text elements

Total recipe entries, information
texts, text list entries

30,000

Variables

5,000
(4,000 WORD/INT plus
1,000 DWORD)

Variables per CPU/PLC

2,000

Variables with
Read continuously

200

Subtract a process variable for
every

25 trend samples WORD
(SIMATIC S5, SIMATIC 505,
Driver V1.30);

96 trend samples WORD
(SIMATIC S7, Driver V2.0)
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System Limits for OP25/35/37

Object Elements Maximum Number

Variable types per configuration SIMATIC S5:
KF 2,000
KH, KM, KY, KT, KC 2,000
DF 1,800
DH 1,800
KG 1,800
KS 2,500 (10,000 characters max.
SIMATIC S7:
CHAR, INT 2,000
BYTE, WORD, Timer, Counter | 2,000
DINT 1,800
DWORD 1,800
REAL 1,800
BOOL 2,500
STRING 2,500 (10,000 characters max.
SIMATIC 500/505:
+/— INT 2,000
INT 2,000
+/— DOUBLE 1,800
DOUBLE 1,800
REAL 1,800
BIT 2,500
ASCII 2,500 (10,000 characters max.

Maximum values for Significant digits for REAL 6

REAL and DOUBLE Calculation and indication 500,000

(e. g. with scaling for trends
and bars)
Recipes 255

Total entries 5,000
Entries per recipe 500 (2,000 Bytes max.)
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Siemens Worldwide

In this Appendix

Siemens Sales
Offices in the
Federal Republic

In this appendix you will find a list of:

e All cities in the Federal Republic of Germany with Siemens Sales Offices

and

¢ All European and non-European Siemens Companies and Representatives

The following table lists all Siemens Sales Offices in the Federal Republic of

Germany.

of Germany
Aachen Kassel
Augsburg Kempten/Allg.
Bayreuth Kiel
Berlin Laatzen
Bielefeld Leipzig
Bonn Lingen
Bremen Magdeburg
Brunswick Mainz
Chemnitz Mannheim
Coblenz Munich
Cologne Minster/Westf.
Constance Nuremberg
Darmstadt Osnabriick
Dortmund Regensburg
Dresden Rostock
Duisburg Saarbriicken
Dusseldorf Siegen
Erfurt Stuttgart
Essen Ulm
Frankfurt am Main Wetzlar

Freiburg

Hamburg
Heilbronn
Karlsruhe

Wilhelmshaven
Wuppertal
Wirzburg
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Siemens Worldwide

European The following table lists all European Siemens Companies and
Companies and Representatives.

Representatives

Austria Finland

Siemens AG Osterreich Siemens Oy

* Bregenz * Espoo, Helsinki

* Graz France

* Innsbruck Siemens S.A.

* Linz * Haguenau

* Salzburg * Lille, Seclin

* Vienna ¢ Lyon, Caluire-et-Cuire
Belgium * Marseille

Siemens S.A. * Metz

* Brussels ® Paris, Saint-Denis

* Liege ® Strasbourg

Siemens N. V.
* Antwerp

* Toulouse

Bosnia-Herzegovina

Generalexport Predstavnistvo Sarajevo
® Sarajevo

Bulgaria
Siemens AG, Bulgaria Representative
* Sofia

Croatia

Siemens d. o. o.
® Zagreb

Cyprus
GEVO Ltd.
or

Jolali Ltd.
* Nicosia

Great Britain

Siemens plc

® Birmingham, Walsall
® Bristol, Clevedon

* Congleton

* Edinburgh
* Glasgow
* leeds

* Liverpool

* London, Sunbury-on-Thames
* Manchester
* Newcastle

Czech Republic
Siemens AG

* Brno

¢ Mlada Boleslav
* Prague

Greece

Siemens A.E.

* Athens, Amaroussio
® Thessaloniki

Hungaria
Siemens Kft
* Budapest

Denmark
Siemens A/S
* Copenhagen, Ballerup

Iceland

Smith & Norland H/F
* Reykjavik

Ireland

Siemens Ltd.
* Dublin

D-2
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Siemens Worldwide

Romania

Siemens birou de consultatii tehnice
* Bukarest

Russia
Siemens AG
or

Mosmatic

* Moscow
Siemens AG

* Ekaterinburg

Slovak Republic
Siemens AG
* PBratislava

Slovenia

Siemens d. o. o.

Italy

Siemens S.p.A.
® Bari

* Bologna

® Brescia

® Casoria

* Florence

* Genoa

* Milan

* Padua

* Rome

® Turin
Luxemburg
Siemens S.A.

® Luxemburg
Malta

J. R. Darmanin & Co. Ltd.
* \Valletta
Netherlands
Siemens Nederland N.V.
* The Hague
* Rijswijk
Norway
Siemens A/S

* Bergen

* Oslo

* Stavanger
*  Trondheim

Poland

Siemens GmbH

® Gdansk-Letnica
* Katowice

*  Warsaw
Portugal

Siemens S.A.

* Albufeira

* Coimbra

® Lisbon, Amadora
®* Matosinhos
* Porto

* Ljubljana
Spain
Siemens S.A.
* Barcelona
* Bilbao

* Gijén

* Granada

* La Corufa
* Las Palmas de Gran Canaria

* Ledn

* Madrid
* Malaga
* Murcia

* Palma de Mallorca
* Pamplona
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* Sevilla

* \Valencia
* Valladolid
* \Vigo

® Zaragoza
Sweden
Siemens AB
e Goteborg
* Jonkodping
* Malmo

® Sundsvall

* Upplands Vasby, Stockholm
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Siemens Worldwide

Switzerland
Siemens-Albis AG

* Basel

®* Bern

® Zirich
Siemens-Albis S.A.

® Renens, Lausanne

Turkey
SIMKO

* Adana

* Ankara
* Bursa

* |stanbul
® Izmir

® Samsun

Non-European
Companies and

Ukraine

Siemens AG
s Kiev

The following table lists all non-European Siemens Companies and
Representatives of Siemens AG.

S.A.

Representatives
Africa The following table lists all Siemens Companies and Representatives of
Siemens AG in Africa.

Algeria Morocco

Siemens Bureau d’Alger SETEL

e Alger Société Electrotechnique et de Télécommunications
Angola * (Casablanca

TECNIDATA Mozambique

* Luanda Siemens Liaison Office

Bophuthatswana * Maputo

Siemens Ltd. Namibia

* Mafekeng Siemens (Pty.) Ltd.

Egypt e \Windhoek

Siemens Technical Office Nigeria

® Cairo-Mohandessin
Siemens Technical Office
* Alexandria

EGEMAC S.A.E.

* Cairo-Mattaria

Electro Technologies Nigeria Ltd. (ELTEC)
* lagos

Ethiopia
Addis Electrical Engineering Ltd.
* Addis Abeba

Rwanda

Etablissement Rwandais
* Kigali

Sambia

Electrical Maintenance Lusaka Ltd.

®* |Lusaka
Ivory Coast Simbabwe
Siemens AG Electro Technologies Corporation (Pvt.) Ltd. (ETC)
* Abidjan * Harare
Libya
Siemens AG, Branch Libya
® Tripoli
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Siemens Worldwide

South Africa

Siemens Ltd.

e Cape Town

* Durban

* Johannesburg
* Middelburg

* Newcastle

* Port Elizabeth
® Pretoria

Swaziland

Siemens (Pty.) Ltd.
* Mbabane

Tanzania

Tanzania Electrical Services Ltd.
® Dar-es-Salaam

Sudan

National Electrical & Commercial Company (NECC
e Khartoum

Tunesia

Sitelec S.A.
®* Tunis

Zaire

SOFAMATEL S.P.R.L.
* Kinshasa

America The following table lists all Siemens Companies and Representatives of
Siemens AG in America.
Argentina Canada
Siemens S.A. Siemens Electric Ltd.

* Bahia Blanca
® Buenos Aires

* Montreal, Québec
* Toronto

e Cordoba
* Mendoza
* Rosario
Bolivia

Sociedad Comercial é Industrial Hansa Ltda.
* laPaz

Chile

INGELSAC
® Santiago de Chile

Brazil

Siemens S.A.

* Belém

* Belo Horizonte
® PBrasilia

e Campinas

® Curitiba

* Fortaleza

* Poérto Alegre

* Recife

* Rio de Janeiro
e Salvador de Bahia
¢ S&o Paulo

* \Vitdria

Colombia

Siemens S.A.

* Barranquilla
* Bogota

e Cali

* Medellin

Costa Rica

Siemens S.A.

* Panama
®* San José
Cuba

Respresentacion
Consult iva EUMEDA
* LaHabana

ProTool User’s Guide
Release 09/96

Ecuador
Siemens S.A.
* Quito
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Siemens Worldwide

El Salvador Paraguay

Siemens S.A. Rieder & Cia. S.A.C.I.
® San Salvador ® Asuncion
Guatemala Peru

Siemens S.A. Siemsa

* Ciudad de Guatemala * Lima

Honduras

Representaciones Electroindustriales S de R.L. -
Relectro

* Tegucigalpa

Mexico

Siemens S.A. de CV
® Culiacan

* GoOmez Palacio
* Guadalajara

* Lebn

United States of America

Siemens Industrial Automation Inc.
Automation Division

* Alpharetta, GA

Numeric Motion Control

* Elk Grove Village, lllinois

Uruguay
Conatel S.A.
* Montevideo

Venezuela
® Meéxico, D.F. Siemens S.A
* Monterrey e Caracas
* Puebla * \Valencia
Nicaragua
Siemens S.A.
* Managua
Asia The following table lists all Siemens Companies and Representatives of
Siemens AG in Asia.
Bahrain India

Transitec Gulf
* Manama

Bangladesh

Siemens Bangladesh Ltd.
* Dhaka

Brunei

® Brunei Darussalam

Hong Kong
Siemens Ltd.
* Hong Kong

Siemens Limited
* Ahmedabad
* Bangalore

* Bombay

* Calcutta

* Madras

* New Delhi

®* SecuUnderabad
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Indonesia

P.T. Siemens Indonesia, P.T. Siemens Dian-Grana
Elektrika, Representative Siemens AG

* Jakarta
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Siemens Worldwide

Iraq People’s Republic of China
Sambhiry Bros. Co. Limited Siemens AG Representation

or * Beijing

Siemens AG (Iraq Branch) ® Guangzhou

* Baghdad ® Shanghai

Iran Philippine Islands

Siemens S.S.K. Maschinen & Technik Inc. (MATEC)
* Teheran * Manila

Japan Qatar

Siemens K.K. Trags Electrical Engineering and Air Conditioning Cp.
* Tokyo * Doha

Korea Saudi Arabia

Siemens Ltd. Arabia Electric Ltd. (Equipment)

e Changwon ¢ Al-Khobar

* Seoul * Jeddah

* Ulsan * Riyadh

Kuwait Singapore

National & German Electrical and Electronic Services Siemens (Pte.) Ltd.
Co. (NGEECO) * Singapore

e Kuwait, Arabia

Sri Lanka
Lebanon Dimo Limited
Ets. F.A. Kettaneh S.A. e Colombo
* PBeirut Syria
Malaysia Siemens AG, Branch (A.S.T.E.)
Siemens Electrical Engineering Sdn. Bhd. e Damascus
® Kuala Lumpur Taiwan
Nepal Siemens Ltd., TELEUNION Engineering Ltd.
Amatya Enterprises (Pvt.) Ltd. or
* Kathmandu TAI Engineering Co., Ltd.
Oman * Taichung
Waleed Associates * Taipei
® Muscat Thailand
Pakistan Berti Jucker Co. Ltd.
Siemens Pakistan Engineering Co., Ltd. * Bangkok
* |slamabad
* Karachi
® Lahore
* Peshawar
®* Quetta
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Siemens Worldwide

United Arab Emirates Vietnam
Electro Mechanical Co. OAV Representative Office
or * Hanoi
Siemens Resident Engineers Yemen (Arab. Republic)
* Abu Dhabi Tihama Tractors & Engineering Co., Ltd.
Scientechnic or
or Siemens Resident Engineers
Siemens Resident Engineers e Sanaa
® Dubai
Australia The following table lists all Siemens Companies and Representatives of
Siemens AG in Australia
Australia New Zealand
Siemens Ltd. Siemens Ltd.
* Adelaide * Auckland
® Brisbane * Wellington
* Melbourne
* Perth
* Sydney
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Index

A

Acknowledgement, 8-7
areal 8-7
groups, 8-8
Acknowledgement Area
OP,8-7
PLC, 8-7
Active window, 4-3
Alarm acknowledgement
areas, 842
OP,[13-3
PLC, 13-3
Alarm message area, 8-2
Alarm message window, 5-14
Alarm messages, 5-11, 5-19, &-1, 8-7, 13-3
Alarm Messages Display Type, B-3
Alarms
Delete Buffer, A-38
Display First/Last, A-40
Align, 4-9
ANSI Code| 12-8
Applications, preferred, 7-8
Archive, 16-7
Area pointers, 5-3, 8-7, 13-2
screen number, 7-34
Areas, for the display, 5-13
ASCII character set, 15-3
Assigning function keys, 5-22
Assigning message area and message number,
8-3
Attribute window, 8-1
Attributes, 7-3, 7-18

Background, 4-9
Background color, 7+:4
Backup, 16-7

Backup file, 16-8
Backup/Restore, A4
Bar graphs, 7-20
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Basic aree, 5-14, 7-2
Baud rate, 14-2

Bit number| 8-32, 11-11
Bitmap graphic, 16-4
Black/White, 7-3

Blank Screen, A-12, B-2

E

Branching to other dialog boxes, 4-12

Buffer, 7-26
Buffer Overflow, A-36
Button

close| 4-12

OK, 4-12

C

Cable set, 14-2
Cascaded areas, 5-16
Change AM Page/Buffre, A-37
Change EM Page/Buffer, A-31
Change Language, E-2
Change of colors, 6-3, 7-20
Change of graphic, 7-16
Chapters, 15-1
Character graphic, 7-6
Character graphics palette, 7-4
Click, 4-1
Clipboard, 5-21
Clock pulse, 7-24
Closing, dialog box, 4-12
Color change, 6-3, 7-20
Colors, 7-4
Combined input and output, 7:11
Communication areas, 5+3, 11-1
Communication drivers, 5-3, 14-8
Compile, 5-1, 5-4, 14:1
Components of a screen, [7-1
Conditions| 10-3

fields, 10-3

function keys, 10-3

screens, 10-4

variable, 10-3
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with functions, 10-3
Configuration
compile, 5-4, 14-1
create, 5-3
download| 5-4, 142
manage, 16-1, 16-6
name, 16-2
print, 15-1
procedure, 543
Configuration datg, 1-1
manage, 14:5
Configuration language, 12-1
Configuration phase, 1-1
Configuration steps , 5-2
Configure, 1-1
in different languages, 12-1
in several languages, 12-2
procedure, 542
Configuring, with ProTool, 541
Consistency check, 14-1
Context-sensitive help, 4-4, 4-8
Control, 7-18
Control and acknowledgement bits, 11-3
Control variable, 7-18
Convert, 5-1
Coordinate axes, 7-22
Copy, 4-8, 5-21
Clipboard| 5-21
Cover, print, 15-2
CPU, 2-1
Create, recipe, 9-11
Creating graphics, 7-7
Cross—reference, 447, 4:11
Cut, 4-8, 5-21

D

Data areas, 5-3, 13-2
date| 11-7
screen number area, 7-34
system keyboard assignment, 11-9
time, 11-7
Data communications, serial, 15-4
Data mailbox, 9-6, 133
Data record, 9-1
create, 9-15
download, 9-7, 9-16
name, 9-4
Data Record OP —> PLC, B-4
Data Record PLC —> OP, B-4
Data record transfer, synchronization, 11-5

Index-2

Data records, data medium, 9-7
Data structure, 9-1
Date, 10-7
Date and Time, A-25
Date format, 13-1
Date I/O/ A-26
Default printer, 13-2
Delete Alarms Buffer, B-4
Delete Events Buffer, B-4
Description of Functions, A-1
Device type, 5-1, 5-3
Dialog box, close, 4-12
Dialog boxes, 4-12
Digits behind the decimal points, 6-4
Direct, writing, 6-2
Directories, 16-2
Display, 5-1| 7-12
dynamic, 7-14
information, 4-6
partition, 5-3, 5-13
Display Alarms (OP25, OP35), A-39
Display Events (OP25, OP35), A+30
Display options, 8-8
Displaying timers, 6{9
Double—click, 4-1
Download, 4-11, 5-1, 5-4, 14-1
baud rate, 14:2
help with problems, 14-8
mode, 14-2
Download configuration, to OP25, OP35 or
OP37, 14-2
Download methods, 14-2, 14-4
Download phase, 1-1
Download type, 9-7
Download update, 14-7
Downloading, Data Records, 9-7
Downloading configuration, to OP45, 14-4
Drag, 4-1
Drive Port, B-2
Driver, select, 5-3
Driver parameters, 13-2
Drivers, 16-4
Dynamic, screen componernts, [7-1
Dynamic attributes, 7-18
Dynamic color modification, 7-18
Dynamic display, 5-20, 7-14
Dynamic display modification, 7-18
Dynamic graphics, 7-16
Dynamic position, 5-15
Dynamic Screen Selection, A-11
Dynamic text, 7-15
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E Function keypad, 1-1
_ X Function overview, 3-1
Edit, 4-6 Functions, 3-1, 64, 10-1, 131, 16-1, A-1

Editing language, 12-2
Editors, 4-7, 5-17
Enlarge| 4-9
Entry name, 9-2
Event message area, |8-2,/8-3
Event message window, 5-1.4, 8-5
Event messages, 5+11, 5-19, 8-1, 8-5,13-3
Event Window, A-32
Events 8-1
Delete Buffer, A-34
Example configurations, 16-4

F

F1 key , 4-4
Fetch Acknowledgement Area, B-4
Fetch Alarm Message Area, B-4
Fetch Event Message Area, B-3
Fetch LED Area, B43
Field
enlarge| 4-2
hide, 7-20
insert| 4-9
move, 4-2
reduce, 4-2
Field length, 7-12
Fields, 7-3
type, 7-3, 7-12
File, 4-6
File formats, 16-6
File structure, 16-1
Find, file,16-7
Firmware, 2-3, 14-1, 14-5, 16-1
First message display, 8-8
Fixed window, 5-14, 7.2
Flash memory, 145
Flashing fields, 7-18
Floppy disk drive, 241
Font, 7-5
Fonts| 12-2, 13:2, 16-1
Foreground, 4-9
Foreground coloy, 7-4
Format, 16-5
text or graphic list, 7-14
Function instead of PLC job, 9-8
Function key, 7-2
assignment, 5-22, 11-10, 13-3
global assignmernt, 5-22
local assignment, 5-22
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Alarms — Delete Buffer, A-38
Backup/Restore, A:4

Blank Screen, A-12

conditions, 10-3

DAT —> OP/PLC, 9-8

Date and Time, A-25

Date I/O| A-26

Delete Buffer, A-34

fields, 10-3

Event Window, A-32

function keys, 1043

Initialize Bit in Startup, A-22
Language, A-13

Mode (OP25,0P35), A6

Mode (OP45), A-8

Alarms — Display First/Last, A-40
Buffer Overflow, A-36

Change AM Page/Buffer, A-37
Display Alarms (OP25, OP35), A-39
Message Log ON/OF[-, A-35
Change EM Page/Buffer, A-31
Display Events (OP25, OP35), A-30
Print Screen List (OP25, OP35), A-28
PLC —> OP/DAT, 9-8

Reset Bit| A-20

Reset Bit in Word, A-16

Reset BOOL Variable, A-24
Scaling Linear 1, A-41

Scaling Linear 2, A-42

Scaling Square 1, A-43

Scaling Square 2, A-44

screens, 10-3

Dynamic Screen Selection, A{11
Select Screen, A-10

Set Bit, A-19

Set Bit in Word, A-15

Set BOOL Variable, A-23
Set/Reset Bir, A-21

Set Bit When Key Is Pressed, A-18
Set/Reset Bit in Word, A-17
Start/Stop Print Screen, A-29
Time /O, A-27

variable, 10-3

Footers and headers, 15-2

G

Global, variables, 6-1
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Global assignment, 5-22 Input/output field, 7-11
Global functions, 1044 display, 7-12
Graphic, representation in ProTool, 7-7 field length, 7-12
Graphic list| 7-14 field type, 7-12
Graphic objects, 5-20 usage, 7-12
Graphic symbol, 7-11 Insert new disk, Backup and Restore, 16-8
Graphics, 7-7 Installation, 2-1

changing colors|, 7-14 language, 2-2

distortion—free creation, 7-9 options 2-3

embedding, 7-8 STEP 7 integration, 2-2

setting size, 749 Interface area, 11-1, 13-3
Graphics card, 2+1 Interface parameters, printer, 13-2
Graphics creation, 7-7 Introduction, 1-1

Graphics library, 2-3, 16-4, 16-5
Green text, 4-5
Guide lines, 7-22 J

Jeida module, 14-5
H Job mailbox, 11-6
Jump, in screen dumps, 4-5

Hard disk| 2-1
Hardware, 14-1
Headers and footers, 15-2 K
Help, 2-4| 4-4, 4-7, 4-8 . . .
Hide, 7-30 Key assignment, function keyboard assignment,

field, [7-20 11°10 _

trend graphics, 7-23 Key combinations, 4+1, 4-2
Help menu, 4-4 Keyboard . :

area pointer status bit
function keyboard , 11-10
I system keyboard, 11-9
assignment, 11-8

Icon,|5-15, 7-2 function keyboard, 11-10
Identification system keyboard, 11-9

data record, 9+4 number, B-2

recipe| 9-4 Keyboard assignment, language—dependent,
Identifications| 6-4, 944 12-3
Indirect, writing, 6-2 Keys,|1-1| 4-1
Individual acknowledgemerit, 8-8
Information functions, 4-11
Information in the status bar, 4-6 L
Information text, 5-1

edit,[4-9 Language, A-13

assignment, 13-2

Initial download/ 14-6 .
Selection| 2-2

Initialization, 16-2

Initialize Bit in Startup, A-22 Language—dependent font, [7:-5, 12-2
Input field, 6-3] 7-11 Languages, 12-1
Input/output Last message display, 3-8
settings, 7-12 LED ) .
symbolic, 7-11 assignment, 11-38, 11-11, 13-3

symbolic display, 7-14 bit number, 11-11
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functions, 11-11
Life bit,|11-4
Limit value,/ 6-3

lines, 7-22

variable| 6-3
Limit values, timers, 6-10
Line characters, 7-6
Link, screens, 9-14
Local, variables, 6-1
Local assignment, 5-22
Login,|16-3
Lower limit value, 6-3

M

Main memory, 2-1
Main menu items, 446
Manage configuration, 14-5, 161, 16-6

Memory
external, 14-5
hard disk, 2-1

PCMCIA/Jeida) 14-5
requirements, 13-2, 14-6
virtual, 2-1
Memory requirements, 4-11
Menu bar, 4-6
Menu items
editor-dependent, 4-7
on main menu, 4-6
Message
areas, 8-2
buffer, 8-
indicator/ 5-15
line, 5-15, 8-5
Log ON/OFF, A-35
number, 8-2,, 8:3
printout, 8-1
priority, 8-2
Message editor, tool bar, 4-8
Message printout, B-2
Messages, 1-1, 4-7, 841, 10-3, 10-4, 13-1, 16-3
Mode (OP25, OP35), A-6
Mode (OP45), A-8
Monochrome, 7-3
Mouse
button, 4-1
operation, 4-1
MPI
address setting, 14-3
network configuratior), 14:2
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Multiplexing,|7-31
trends| 7-23

N

New, 4-8
Notation of timers, 69
Number aree, 7-34

o)

Object types, 1-2, 5-1, 5-18
Objects, 1-2, 3:1, 5-2, 543, 5411, 10-1
Online Help, 2-4, 4-4, 4-7

Online mode, 6+2
OP mode, 11-4
OP startup, 114
OP language

add, 12-4

change, 1244

remove, 12-4

select 12-4

set, 12-4
OP type, 5-3
Open, 4-8

several configurations, 4-3

several editors, 4-3
Optimization| 17-1
Option, hide, 7-30
Optional functions, 2:3
Optional PLC drivers, 2:3
Options, 2-3, 4-7, 6-4
Output field; 6-3, 7-11
Overflow warning, 8-1, B-3

P
Page

margins| 15-2
printing,|15-2
Parameters
DAT —> OP/PLC function, 9+9
OP settings, 13:1
Partitioning of display, 5:3, 5-13
Passworc, 13:1, 16-3
Password Logout, B-3
Paste, 4-§, 5-21
Pattern trends, 7-22, 7426
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trigger, 7-26 parameters, 16-3
PCMCIA memory card, 14-5 type, 13-2
PG 740, 14-8 Printout, 8-1| B-2
PU cable, 14-2 Priority
PLC,5-11} 13-2 messages, 8-2
set,[5-3 screen areas, 5-16
PLC job Procedure for configuration, 542, 5-3
69, 9-8 Process control phase, 1-1
70,9-8 Project information, 4-11
Alarm Messages Display Type, B-3 Project Manager, 16-6
Blank Screern, B2 Proportional fonts, 7+:5
Change Languagg, B-2 ProTool,|1-1
Data Record OP —> PLC, B-4 calling as stand—alone program with STEP 7
Data Record PLC —> OP, B-4 integration| 5-5
Delete Alarms Buffer, B-4 calling via SIMATIC Manager with STEP 7
Delete Events Buffer, B-4 integration | 5-6

Drive Port| B-2

Fetch Acknowledgement Area, B-4

Fetch Alarm Message Area, B-4 R
Fetch Event Message Area, 3-3

Fetch LED Area, B-3 RAM, 14-€ ‘
Message Printout ON/OFF, B-2 Read, CO”"'TUOUE"./, €-2
Overflow Warning ON/OFF, B-3 Reqpe _5.'14., 5-20, 9-1
Password Logout, B-3 identifications, 9-4
Position Cursor on Current Screzn, |B-4 R set, 9-6 .
Printout, B-2 ecipes, 9-
Select Screen, B-4 Reduce, 4-9 |
Set Date, B-3 Reference language, 12-2
Set Password Level, B-3 Relferenc‘;e Text, 7-4
Set Time! B-2 Relay, 8-‘.0
Transfer Date/Time, B-3 set., B '

PLC program, 164 Remaining buffer size, 8-1

' Remedies for download problems, 14-8

Polling time, 17-1

LED assignment, 11-11 Report; 15-1
Port, 8-2 create, 15-2
Port number, B-2 define, 15—%
Position Cursor on Current Screen, B-4 modify, 15-2

Reset Bit|, A-20

Preview, 15-2 L
Reset Bit in Word, A-16

Print, 7-3 s ALD
Configuration] 15-1 Reset BOOL Variable, A-24
cover, 15-2 Restore, 16-7
initiation, 15-1
Reports, 15-2
screen, A-29 S
Separate pages, 15-2 Save, 4-8

tofile,[15-2 Scaling Linear 1, A-41

Print Screen List (OP25, OP35), A-28 Scaling Linear 2, A-42

Printer{13-1 Scaling Square 1, A-43
drivers, 15-3 Scaling Square 2, A-44
options, 15-1
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Screen, 1-1, 4-7, 5-12, 5-18, [7-1
attributes, 7-3
character graphics palette, 7-4
dumps, 4-5
fields, 7-3
monochrome, 7-3
number, 7-34, 1343
print,|7-3
reference tex:, 7-4
select, 7-2
size/position, 7-4
surface, 7-3
tool palette, 7-3
zoom, 7-3
Screen editor, 7-1
tool bar, 4-3
Screen/Keys, 13-1
Search
criteria, 16-6
file, 16-7
Select Screen, A-10, B-4
Separate pages, print, 15-2
Serial data communications, 15-4
Set
Bit, A-19
Date, B-3
Password Level, B-3
Time, B-2
Set Bit in Word, A-15
Set BOOL Variable, A-23
Set Bit When Key Is Pressed, A+18
Set/Reset Bit, A-21
Set/Reset Bit in Word, A-17
Settings
for the system, 13:1
general, 4-10
print, 15-2
system, 16-3
using variables, 6-5
Setup| 2-4
SHIFT | 11-8
Size/Position, 7-4
SMC chips, 14-8
Soft key, 5-22, 7-2
definition, 5-22
Speed, 2-1
Standalone, 5-8
Standard
configuration| 9-5, 162
report, 15-1
screens, 95, 16-3
Standard screens, 16-3
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Standby message, 8-5
Start/Stop Print Screen, A-29
Static, screen components, [7-1
Status bar, 4:6, 8-2

STEP 7 integration, 5-6

calling ProTool as an individual program,

5-€

calling ProTool via SIMATIC Manager, 5-6

integrating projects, 5-8
Steuerung auswahlen, 5-7

updating| 5-7
Memory card, 14-5
Style, 4-9
Surface| 7-3

Switch buffer, 7-27
Text or graphic lists
binary, 7-14
bit,|7-14
decimal/ 7-14
format, 7-14
Symbol packages, 7-6
Symbol set, 745
Symbolic
display, 7-14
input/output, 7-11
name| 5-17, 16+2

Synchronization, data record transfer, 9-7

System, 4-7, 13-1

System files, 16-1

System key assignment, 11-9, 13-3
System keypad, 1-1

System Limits, C-1

System requirements, 2-1

T

Taskbar, 2-4

Text, 7-5

Text list, 7-14

Text or graphic list, 5-20, 7-14
Data medium, 9-7

recipes, 9-5
Text symbol, 7-11
Time, 10-7

Time and Date, A-25
Time format, 13-1
Time 1/O, A-27
Timers, 6-9
limit values, 6-10
SIMATIC S5, 6-9
SIMATIC S7, 6-9
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Tool bar, 4-1
message editor, 4-8
screen editor, 4-8

Tool palette, 743

Transfer
data records, 11-5
Date/Time, B-3

Trend graphics, 7-22
hide, 7-23

Trend request, 13-3
areal 7-24, 7-26

Trend transfer, 13-3
area, 7-24, 7-26

Trend types, 7-22

Trends, 5-12, 5-20, 7-22, 7-24

multiplexing, 7-23
trigger,| 7-24, 7-26
Trigger, 7-22| 7-24, 7-26
Trigger bit,| 7-26
TTY level, 14-2

U

Update
variable once, 6+3
variables| 6-2
Update time, 171
Upper limit value, 6-3
Usage, 7-12

User data areas, LED assignment, 11-11
User interface language, 12-1

User version, 13:3

User—specific symbol packages, 7-6

Index-8
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RS232 level, 14-2

Variable, using STEP 7 symbol table, 6-12

Variables| 5-1), 5-19, 6-1
functions, 6-4
in recipes, 9-2, 9:4
limit values, 6-3
Online mode, 6-2
polling time, 6-3

read continuously, 6-2

write directly, 6-2
write indirectly, 6-2
Version check, 13+3
View, 15-2
Virtual memory, 2-1

W

Window, 4-7
Windows95, taskbar, 2-4
Working

with a mouse, 4+1

with ProTool, 4-1

without mouse, 4-1
Write

directly, 6-2

indirectly, 6-2
WYSIWSG mode, 49

Z

Zoom, 7-3
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