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Preface

Purpose of this Manual

This manual introduces you to the configuarion possihilities of WinCC using the following
sections:

e agened section about WinCC and its configuration

e anintroduction to script processing

e an appendix
Thetable of contents and theindex allow you to quickly find needed information. All the

information can aso be found in the online documentation (HTML format) which includes
additional search functions.

Descriptions of sample projects for an effective and efficient configuration with WinCC
can befound in the WinCC Configuration Manual Volume 2.

Prerequisites for using this Manual

Knowledge of WinCC (Getting Started) or practica configuration experience using
WinCC.

Additional Support

For technical questions, please contact your local Siemensrepresentative at the responsible
branch office.

Their addresses can be found at the " Siemens Worlwide Appendix" of the " S7-300
Programmable Controller System, Hardware and Installtion Manual”, in catalogs, and at
CompuServe ("go autforum™).

You can aso direct your questionsto our Hotline, which can be reached at:
+49 (911) 895-7000 (Fax 7001).

Additiona information can be found on the Internet at the address:
www.aut.siemens.de/corog/html_00/coros.htm.

WinCC Configuration Manual Vii
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Information about SIMATIC Products

viii

Continuously updated information about SIMATIC products can be obtained:
< fromthe Internet at http://www.aut.s emens.de/

* via fax back service at 08765-93 02 77 95 00

Additionally, the SIMATIC Customer Support provides you with current information and
downloads helpful for the application of SIMATIC products. They can be reached:

< from the Internet at http://www.aut.siemens.de/support/html_00/index.shtml
¢ via the SIMATIC Customer Support Mailbox at +49 (911) 895-7100
« To access the mailbox, use a modem up to V.34 (28.8 kBaud). Set its parameters as

follows: 8, N, 1, ANSI, or dial-in via ISDN (x.75, 64 kBit).

The SIMATIC Customer Support can be reached by phone at +49 (911) 895-7000 and by
fax at +49 (911) 895-7002. Inquiries can also be made via Internet mail or to the above
mailbox.

WinCC Configuration Manual
C79000-G8276-C139-01



02.99 General Information

1 Configuration Manual

The configuration manual is part of the WinCC documentation and is primarily concerned
with the practical application of WinCC in projects.

Introduction

Thisintroduction provides you with general information about procedures for realizing
HMI projects (Human Machine Interface). Only a few years ago, HMI systems were
referred to as operations and monitoring systems.

In thelast few years, the requirements for a system that monitors and controls production
processes, as wdll as archives and processes production data, have increased dramatically.
To meet those requirements, new HMI systems have been devel oped.

One of these new systemsis WinCC. WinCC certainly is unique, considering its
functionality, openness, and up-to-dateness of software technol ogy.

Older generation HMI systems often provided only one way to solve a task. WinCC, on the
other hand, almast aways gives you multiple solution options. This configuration manual
has been written to illustrate the best sol ution approaches taking into account performance
and extent of configuration work.

This description provides you with solution suggestions for the effective utilization of
WinCC in plant projects.

We have realized these solution suggestions in WinCC sample projects. These sample

projects are contained on the WinCC CD-ROM. Y ou can directly incorporate these solution
suggestionsinto your projects and save valuable time.

WinCC Configuration Manual 1-1
C79000-G8276-C139-01
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1.1 Configuration Manual - Information about Structure and
Application

Prerequisite

Y ou should already have practical experience with WinCC before working with this
configuration manud . For WinCC newcomers, the Getting Started isan idea
introduction. The "Getting Started" covers the most important topics and illustrates them in
a sample project. This configuration manual is an addition to the WinCC help system
(online and documentation). Special features of objects, properties, and topics are
described by the help system, if they were not explained in the configuration manual.

The project environment and dynamization types of WinCC 3.3 Peculiarities of
configuration using WinCC are explained in the chapter.

Contents and Structure

The configuration manual isdivided into six main chapters.

e Thefirg chapter contains the preface, introduction, and general information about this
manual.

e The second chapter contains general information about WinCC.

e Thethird chapter contains genera and specific information for a structured and
effective implementation of HMI projects.

e Thefourth chapter containsa WinCC C language course. For beginners, it containsthe
most important rules for the application of the WinCC script language. For C experts,
the special characterigtics of the devel opment environment are described.

» Thesixth chapter contains the appendix with subjects, from WinCC Solutions and Tips
& Tricks, that have not been explained in the sample projects.

1-2 WinCC Configuration Manual
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Conventions

The configuration manual uses the following conventions:

Menu - efc.

Convention Description

Important Important text passages are shown in bold.

Names Dialog box names, buttons, and field names are shown initalics.
Inputs Inputs are shown initalics and blue.

Menu — Sub | Sdlections viamenus are shown in italics and blue.

The arrow indicates the operating sequence.

Program C-scripts are dways shown in this format:

i nt In C-scripts, keywords are shown in blue.

“Text",’ z’ In C-scripts, the character strings and individual characters are shown in

red.

Comment s In C-scripts, the comments are shown in a smaller and cyan colored font.
IBYRERENIN Program partsthat are preset by the system can not be changed.
System |

J@ Operation with the left mouse button.

BR Operation with the right mouse button.

“Bb Double click with the left mouse button.

[Note. | Notesareshaded in gray.

How to find Information

Thetable of contents is organized by subject.

Information by keyword can be found from the index .

In the online documentation, the Find tab contains ailmost all words listed in al phabetical

order. A “7ID on the desired word di splays all chapters containing the word.

WinCC Configuration Manual
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2 WInCC - General Information

This section describes the structure, concept, and working method of WinCC in greater
detail.

WinCC Configuration Manual 2-1
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2.1 WinCC - The Concept

In general, WinCC offers you three solution approaches for a configuration:
e using WinCC standard tools
» using existing Windows applications with WinCC via DDE, OLE, ODBC, and Activex

e using Visua C++ or Visual basic to develop your own applications embedded into
winCC

For some, WinCC isthe HMI system for fast and cost-effective configurations, for othersit
isan infinitely expandable system platform. The modul arity and flexibility of WinCC gives
you completely new possibilities for planning and implementing automation tasks.

The Operating System: Basics Of WinCC

WinCC is based on Microsoft's 32-hit operating systems (currently Windows 95 and
Windows NT 4.0). These are the standard operating systems of the PC platform.

The modular Structure of WinCC

WinCC offers system modules for the visualization, messaging, acquisition, and archiving
of process data, as well as for the coordinated integration of user defined application
routines.

Y ou can aso integrate your own modules.

Contral Center
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2.1.1 The Interfaces of WinCC

The Openness of WinCC

WinCC is completely open to any user add-on. This openness is accomplished through
WinCC's modular structure and its powerful programming interface.

The following pictureillustrates the connection possibilities of various applications.

]
Graphic .
{Pictures) Windows
Meas.Value Applications

Messaging

etc.

Analysis,
Qptinnzation

Word
Access

Data Manager

VI Ay

Integration of External Applications into WinCC

WinCC gives you options to integrate other applications and application modules
uniformly into the operator interface of the process.
As pictured below, OLE application windows and OLE Custom Controls (32-bit OCX

objects) / ActiveX Contrals can be integrated into WinCC applications asif they were
WinCC objects.

Window Objects

e.q. Dwverview Area, Message or
Trend Windows

|-~ OLE Custom Controls {OCX)
«7|  ActiveX Controls
e.q. Sliders

Standard Objects

Lines, Circles, ... ______—Q\_| |

Digital %' alues, Bar e X
Graphs,... "*——_H ind e
Graphic Objects \. AT

|III

| OLE Applications
(EMP WWIIF, ERF) M II E[ll:[‘]'lfl milll e.g. Data fram Excel or Word

[ ] 1| | ]
Actions
e.4. Triggering of
Standard Windows Controls system functions
Buttons, Scrollbars, ... vis graphical objects
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WinCC Data Maintenance

2-4

In thefallowing diagram, WinCC makes up the entire middle section. The diagram shows
that the Sybase SQL Anywhere standard database is subordinate to WinCC. This
database is used to store (transaction-secured) list-oriented configuration data (e.g. tag lists,
message texts), as well as current process data (e.g. messages, measured val ues, user data
records). The database has server functionality. WinCC can access the database via ODBC
or the open programming interface (C-APl) asaclient.

Other programs can, of course, do the same. This gives a Windows spreadsheet or a
Windows database direct access to the data of the WinCC database, regardless of whether
the application is executed on the same computer or on a networked station. With the help
of the database query language SQL and the appropriate Connectivity Tools (e.g. ODBC
driver), other clients (for example UNIX based databases like Oracle, Informix, Ingres,
etc.) can have access to the WinCC database. This also works the other way around.
Nothing should stand in the way of integrating WinCC into a process or company wide
concept.

Qracls

e Wincc

Ornni

| for DB
QoEC

QLClient

Messages
Measured Values
Usre Data Recards
Configuration Data
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2.2 WinCC - Terms and Abbreviations

This section contains a collection of terms about WinCC in alphabetical order. Many of
these terms are probably already known to you:

HMI  Human Machine Interface

PLC  Programmable Logic Controller
(O] Configuration System

RT Runtime

WinCC Configuration Manual 2-5
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3 Configuration - General Subjects

In this section, you will find agreat deal of information, ingtructions and ideas on how to
manage projects using WinCC. Some of this information isnot specific to WinCC.
Ideally, these stipulations (configuration rules) should have the same quality asa style
guide for configuring and designing runtime projects.

WinCC Configuration Manual 31
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3.1 Before beginning the project

Before you begin with configuration, you should lay down a number of specifications and
conduct some structuring work. This:

« simplifies configuration

e improvesthe clarity of the project

« simplifiesworking as ateam

e improves stahility and performance

e simplifies maintenance of the projects

Clear specification of the structural guidelinesis a basic prerequisite for the setting-up or
expansion of a corporate standard.

These specifications can be divided into two categories:

Specifications for configuration

Before you configure, you should specify the following:
« gpecify the name of the WinCC project

« gpecify the names of the tags.
« gpecify the names of the WinCC pictures.
« gpecify rulesfor creating the scripts and actions.

« gpecify rules for configuration (corporate sandards, library function, working in a
team).

« specify the mode and method of documenting the project.

Specifications for runtime project

Specifications which relate to the runtime project (result of configuration). These
specifications depend heavily on the application (e.g. automobile industry, chemicals,
machinery manufacturers). The foll owing specifications should be performed:

« gpecify the user interface (screen layout, font and font size, languagein runtime,
representation of the objects).

« gpecify the control concept (picture hierarchy, control philosophy, user rights, valid
keys).
« gpecify the colors to be used for messages, limit values, states, text etc.

« gpecify the modes of communication (type of connection, type of and cycles for
updating).

« gpecify the typical application specification (number of alarms, archive values, trends,
clientsetc.).

« gpecify thelogging and archiving methods.

WinCC Configuration Manual
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3.2 Specifications in detail

In this section of the manual, we will lay down specifications which we will use in our
sample projects. These specifications are intended to be used as a type of template when

creating your own projects.

In our sample projects, the names of projects, pictures, tags and commentsin the scriptsare
in English.

Defaults of the configuration tools

In most of the editorsin WinCC, certain properties can be set by means of defaults. In this
way, WinCC supports your own particular style of configuration and can therefore be
optimally configured for specific tasks.

An example of this arethe options under Graphics Designer — Tools — Settings... . You
can find a detailed description of thistopicin the online Help of the Graphics Designer.

WinCC Configuration Manual 3-3
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3.2.1 Specification: WinCC project name

General

The name of a WinCC project is also suggested as the default name for the folder in which
al thedatais stored. Y ou can change the folder name when initialy creating the project or
at alater stage (in Windows Explorer).

Parameters / limits

With the exception of certain special characters- for example, \ ?' . ; :/ - al charactersare
allowed. Numerical values from 0to 9 are likewise allowed.

Specification
In the exampl e projects described in the second part of the Configuration Manual, the
following specification applies to the project name:
a..ann
where;
a Type designation (a-z, A-Z, no special characters).

_n  Serid number to distinguish between anumber of projects of one type; numbers 0 to
9, range 00 to 99.

Example: cours 00.mcp or pictu_01.mcp

Notes on general use

The WinCC project name can be used, for example, to distinguish between different
sections of plant.

When updating the documentation, you can print out the project namein the printouts. This
makes it easier to associate and find information.

34 WinCC Configuration Manual
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3.2.2 Specification: tag names

General

Tag hames areno longer restricted to a maximum of 8 characters. Despite this, you should
avoid making them too long. If you adhere to strict rules when all ocating tag names, you
will find thisto be tremendoudly advantageous during configuration.

When creating WinCC projects, structuring tag management is one of the key tasks
necessary to ensure quick and effective configuration and high-performance processing
during runtime (in scripts).

Before defining the tag names, you must take anumber of special characteristicsreating to
the structuring of tag management in WinCC into consideration. Creating groups only
affects the way in which tags are displayed in the tag management during configuration.
Group namesin now affect the uniqueness of the tag names. Thetag namesused in a
WinCC project must be unique. Their uniquenessis verified by the system.

WinCC helps you sdlect tagsin many different ways, e.g. through sorting according to
columns (names, creation date, etc.) or through the use of filters. However, you may find it
useful if the tag name contains additional information.

Specification

The following specifications apply to tag names used in the sample projects dealt with in
this manud:

XXXY_Z..Z_a..a nn
where:

X Type
BIN Binary tag
uos Unsigned 8-bit valuefunsigned)
08 Signed 8-bit val uesigned)
u16 Unsigned 16-bit value
S16 Signed 16-hit value
u32 Unsigned 32-bit value
S32 Signed 32-hit value
G32 Floating-point number 32-bit IEEE 754
G64  Foating-point number 64-bit IEEE 754
TO8 Text tag 8-bit character set
T16 Text tag 16-hit character set
ROH Raw datatype
TER  Text reference
STU  Structure types

WinCC Configuration Manual 3-5
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Origin

r  pureread tag fromthe PLC (read)

w  write and read tag from the PLC (write)

i internal tag in WinCC without link to PLC

X  Tagwith indirect addressing (atext tag containing atag name)

Group (corresponds to plant sections or buildings)
_Lack ... eg. name of the plant section

Tag name - for example, name of measurement point
_EU0815V10 ... eg. name of the measurement point

Serial number of the instance; numbers 0 to 9, range 00 to 99.

Parameters / limits

The following restrictions apply when assigning tag names:

The special character @ should bereserved for WinCC system tags, the use of this
character ispossible in principle, however.

The specia characters’ and % cannot be used.

The special character " and the character string // should not be used since they have a
special meaning in C scripts (introduction or termination of a character string and
introduction of a comment).

No spaces.
no distinction is made between uppercase and lowercase | ettersin tag names.

Notes on general use

3-6

The tag names assigned in our examples are only suggestions.

When using the tags in scripts and Excel, you may find it useful to keep to a fixed length
for the separate parts of the tag name (if necessary, using O or x as afiller).

Large quantities of tags can be created and maintained very effectively and smply in, for
example, Excd. If the tag names have afixed structure, it is considerably easier to create
thetag listsin Excel. You can then import these tag lists created in Excdl into the current
WinCC project using the program \SmartTools\CC _TaglmportExport\Var_exim.exe which
ison your WinCC CD.

WinCC Configuration Manual
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3.2.3 Specification: picture names

General

If you want to address picturesin scripts or external programs, you will find it very helpful
to use a fixed structure when assigning the picture names. Y ou should also put some
thought into deciding on the length of the picture names. Names (file names) that are too
long are more likely to hinder clarity (making selectionsin list boxes, callsin scripts, etc.).
Experience has shown a maximum length of 40 charactersto be advisable.

Parameters / limits

The following restrictions apply when assigning picture names.
e maximum length of 255 characters.

e any characters apart from specific special characters- for example, /" \: ?2< >,
< nodistinction is made between uppercase and lowercase lettersin picture names.

Specification

The following specifications apply to picture names used in the projects dealt with in this
manual:

agaaa k_X..x_nn
where;

a Pictureidentification (a-z, A-Z, no special characters) for grouping of the pictures.
course... e.g. name of the picturesin the C course

k  Picturetype, identification of the picture type 0 to 99
Start picture

Overview picture

Button picture

Plant picture

Detail picture

Message picture

Trend picture

Iolml\llmlmlhlwlmlplo

Biagnostic pictures (for testing or commissioning only)

X Name for describing the picture function (a-z, A-Z, no special characters), maximum
of 30 characterslong.
_chapter ... e.g. name of the chaptersin the C course

n  Seria number of the type; numbers 0to 9, range 0 to 99.

WinCC Configuration Manual 3-7
C79000-G8276-C139-01



Configuration - General Subjects 02.99

Notes on general use

The picture names assigned in our examples are only suggestions. Y ou must, however, use
the name convention we use for some of the scripts supplied.
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3.2.4 Specification: scripts and actions

General

Y ou can create your own scripts and actions in WinCC projects. The names you assign
should be of an explanatory nature. This makesthingsalot easier when using scripts later.

Using a proportional font tends to be a nuisance when configuring in the Global Script
(editor). For thisreason, choose a font with a constant character width (e.g. Courier) to
make things easier to read.

The scripts should be accompanied by appropriate and adequate comments. The amount of
time spent writing commentsisout of all proportion compared with the amount of time you
need to comprehend a badly commented program. Although thisfact iswell appreciated by
al, itisdtill often ignored.

Specification

The following specifications apply to scripts used in the projects dealt with in this manual:
We use the proportiona font Courier New in size 8;
all tag names and commentsarein English.

Notes on general use

You will find a detailed description of how to use scripts, actions and editorsin
Section 4.1 The development environment for scripts in WinCC.
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3.2.5 Specification: the user interface

General

The users

Itisessential that you take the greatest of care when setting up the user interface. All
objects created in the Graphics Designer are displayed on the screen in the user’s office.
The pictures created are the only interface between the machine and the user. For this
reason, you must take great care creating them since they play an important role in ensuring
the success of a project. It goes without saying that operation of the plant is more important
than the appearance of the screen but in the long term sloppily created pictures can mar the
impression made by and possibly even increase the costs of maintaining plant that has
otherwise been well thought out.

These are the pictures that the users (customers) see every day.

In ascreen display system, information about the current status of the plant is presented to
the users solely by means of the pictures displayed. Thisinterface must, therefore, provide
information in as comprehensive and easily understood a manner as possible.

WinCC allows you to configure the user interface precisaly as you want it. How you lay out
the user interface of your own particular system depends on the hardware you use, on the
demands during processing and on specifications that already exist.

When you are configuring the user interface, you must make the users, for whom
configuration is after all being performed, the focus of your contemplations.

If you succeed in giving the users the information they need and do so in a clear manner,
theresult will be ahigher level of quality in production and fewer failures. The amount
of maintenance work necessary will also be reduced.

The users need as must information as they can get. Using this data as the foundation, the
users can take the decisions that are essentia to keeping the process running and with a
high level of quality. The main job of the usersis not to respond to alarms (the process has
then aready been thrown off balance), but to use their experience, knowledge of the
process and the information provided by the operating system to predict the direction in
which the process is devel oping. The users should be able to counteract irregul arities before
they arise. WinCC gives you the ahility to edit and display thisinformation to the users
effectively.

How much information should you pack into a picture?

3-10

When deciding on the amount on information that should be incorporated into a picture,

there are two aspects that must be weighed againgt each other to achieve a balanced

relationship:

< if apicture containstoo much information, it will be difficult to read and searching for
information will take too much time. The probability of errors being made by the users
isaso increased.

« if apicture containstoo little information, the amount of work the usershavetodois
increased. They lose track of the process and have to change picture frequently in order
to find the information required. Thisleadsto delayed responses, control inputs and
instability of the process being controlled.

WinCC Configuration Manual
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I nvestigations have shown that experienced users want as much information as possible
in every picture, S0 they don't have to change picture as often.

In contrast, beginners become confused and uncertain of what to do when alot of
information is packed into one picture. They either can't find theright information or can't
finditintime.

But experience has taught us one thing: a beginner soon becomes experienced, but an
experienced user will never again become inexperienced.

Hiding information

The information displayed should be important and easily understood. Y ou can hide (mask
out) certain pieces of information (e.g. the tag numbers, measurement point
identifiers) until they are needed.

Displaying the information

When displaying anal og val ues, combine them with pointer instruments with digital values.
Graphical representation of values (e.g. pointer instruments, bar graphs ...) makesit far
easier and quicker for usersto identify and grasp information.

In order to avoid problems from arising in the unlikely but possible event of a user being
color-blind, important changes to an object (state) should be indicated by using not only a
different color but also a different format.

Important information must always be immediately recognizable as such in a picture. This
means good use of contrasting colorsis essential.

Color coding

The human eye picks up colors quicker than e.g. text. Working with color coding can make
you far quicker at establishing the current status of the various objects, but it isimportant
that you set up and at all times observe a consistent color coding scheme. Uniform color
specificationsfor displaying statesin a project (e.g. red for error/fault) are already standard.
Corporate conventions already in force at the customers must be taken into account.

Displaying text

To make text easier to read, you should keep to anumber of smplerules.

e Thesize of the text must be matched to the importance of the information contained in
the text, but also to the distance the user will probably sit away from the screen.

« Lowercase letters should be preferred. They require less space and are easier to read
than uppercase |etters, even if the latter are easier to read from adistance.

e Horizontd text is easer to read than vertical or diagona text.

« Usedifferent fontsfor different types of information (e.g. measurement point names,
notes, etc.).
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Stick to your concept

Whatever concept you decide to use, you must always stick to it throughout the entire
project. In thisway, you support intuitive control of the process pictures. User errors
become less likely.

This also applies to the objects used. A maotor or pump must always look the same
whichever pictureit is depicted in.

Screen layout

If standard PC monitors are being used, experience has shown that it makes sense to split
the screen into three sections:. the overview section, the workspace section and the keys
section.

If, however, your application runs on aspecial industry PC or operator panel with integral
function keys, this method of sectioning the screen contents doesn’t always make sense.

Pictures occupy the entire area of the screen

Picture

The screen is split into the overview, keys and plant pictures sections

Picture

G ]

Picture
N
T e
\ A
Picture
I 'y |-|
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Example of an operator panel

|

Parameters / limits

The size of theindividual pictures can be set asyou wish within fixed limits(min 1 x 1,
max. 4096 x 4096 pixels). In the case of single-user systems with a 17" monitor, we
recommend you use a maximum resolution of 1024 x 768 pixds. With multi-user systems
(multi-VGA), you may find a higher resolution useful.

In the case of operator panels, the technology used usually restricts the resol ution available
(TFT from 640 x 480 through 1024 x 768).

Specification

Resolution

The following specifications apply to pictures used in the projects dealt with in this manud:

In our sample projects, we use aresolution of 1024 x 768 and 800 x 600 pixelsin
exceptional cases. The color setting of your PC must be set to aminimum of 65536 colors
for our sample projects to be displayed correctly.

Texts
Different types of texts are written in different fonts: the names of measurement pointsare
written in Courier, pure descriptions and al other texts and text displaysin Arial. MS Sans
Serif and System fonts are used in Windows-styl e information boxes.
Thefont szeis adjusted when and as necessary.
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Information in the picture

Whenever it seems to make sense, we hide certain pieces of information in pictures. This
information is only displayed when it isrequired (manual operation or automatic).

We also use anumber of different screen layoutsin our projects. If a picture containsa
large number of controllable objects, we provide information on how to use them in the
form of tool tips.

Screen layout

We will configurethe basic options for laying out the screen. In the other projects,
however, we apply the subdivision into header, working area and key area.

Notes on general use

Y ou can reuse the basic layout of the concepts used for your own projects.
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3.2.6 the control concept

General

Y ou contral your process application under WinCC by means of the usua inputting means:
a keyboard, mouse, touch screen or industry joystick. If your computer islocated in an
industrial setting with extreme conditions and where it would be impossible to use a mouse,
you can use tab orders and the alpha cursor. The tab orders move you through
contrallable fields, while the a pha cursor moves you to theinput fields.

Every operation can be locked against access by unauthorized persons.

Opening pictures

Hierarchy

Layer 1

Layer 2

The concept for opening pictures depends on anumber of factors. Crucial to this concept is
the number of pictures and the structure of the process that isto be displayed.
In small applications, the pictures can be arranged as aring or FIFO buffer.

startpicture | picture 1 | picture 2 C picture 3 )

back to start picture

If you are working with alarge number of pictures, ahierarchical arrangement for opening
the picturesisimperative. Select a simple and permanent structure so that the operators can
quickly learn how to open the pictures.

Of course, it goes without saying that pictures can be opened directly, and this may well
make good sense for very small applications (e.g. a cold-storage depot).

A hierarchical structure makes the process easily comprehensible, Smple to handle and
provides, if necessary, rapid access to detailed information.
A common and frequently used hierarchical structure consists of three layers.

Categorized under Layer 1 arethe overview pictures.

Thislayer mainly containsinformation about the different system sections present in the
system and about how these system sections work together.

Thislayer also indicates whether an event (message) has occurred in lower layers.

Categorized under Layer 2 arethe process pictures.

Thislayer contains detailed information about a specific process section and shows which
plant objects bel ong to this process section.

Thislayer also indicates which plant object an darm refersto.
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Layer 3

Categorized under Layer 3 arethe detail pictures.

Thislayer provides you with information about individual plant objects, e.g. controllers,
valves, motors etc. It displays messages, states and process values. If appropriate, it aso
containsinformation concerned with interaction with other plant objects.

Specification

The following specifications apply to projects devel oped in the course of creating this
manual:

We will be using anumber of different control conceptsin our projects and will point out
the differences.

Notes on general use

3-16

Our projects should only be regarded as a stimulus when you create your own control
concept. When extending plant, you must take the existing control concepts into account.
Many users will find that their company already has corporate conventions and standards
that must be adhered to when conducting configuration.

The optional WinCC package known as Basic Process Control offers aready-made
control concept. This optional package aso contains other useful and powerful functions

(e.g. storage).
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3.2.7 Specification: color definition

General

The subject of colorsisavery popular point of discussion with respect to HMI systems.
WinCC allows you to fredy select the colors used for lines, borders, backgrounds, shading
and fonts. Y ou have the choice of all those colors supported by Windows. Naturaly, the
colors, and the other graphic elementstoo, can be changed during runtimein WinCC.
Coalor definition is particularly important in ensuring that configuration isinexpensive and
that the processes are represented clearly.

Coalors should always be defined for the following areas. The colors can be defined in
accordance with DIN EN 60073 which correspondsto I'DE 0199, but this must always to
agreed on together with the user:

« colorsfor messages (arrived / departed / acknowl edged)
e colorsfor states (on / off / faulty)

« colorsfor character objects (leads/ fill levels)

e colorsfor warning and limit values

Specification

The following specifications apply to colors used in the projects dealt with in this manual:
The color setting of your PC must be set to greater than 256 colors for the sample projects
to be displayed correctly.

Tomakeit easier for you to find your bearings, we will use a different background color for
the separate topics (tags, C course, picture configuration) dealt with in the sample projects.
The background color in the overview and keys sectionsis darker.

In darm logging, a specific color code is assigned to every message class and to every
message type assigned top a message class.

Notes on general use
After defining the colors, you should if hecessary adjust the default settings of WinCC.

You will find atable for coding the color valuesin C Actions in the Appendix, Section
5.1.6 Color table.
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3.2.8 Specification: the update cycles

General

When specifying the mode of updating, it is crucial that the overall system islooked at.
What is updated and how often updating is carried out. Choosing the wrong update cycles
can have negative effects on the performance of the HMI system.

When looking at an overall system (PLC - communication - HMI), changes should be
detected where they occur, namely in the process (PLC). In many cases, it is the bus system
that poses the bottleneck for data transmission.

When specifying the mode of updating measured values, you must pay attention to how
quickly the measured value actually changes. It makes absolutely no sense at al to update
the actual value for the temperature control of a boiler with a capacity of approx. 5,000 |
with a500 ms cycle.

32-bit HMI system

WinCC is pure 32-bit HMI system based on Windows 95 and Windows NT. These
operating systems are optimized for event-driven control action. If you take this principle
into account when configuring with WinCC, performance problems will be ararity, even
when your are handling very large volumes of data.

Specification

The following specifications apply to updating in the projects dealt with in this manual:
Insofar asthetask definition permits, updating is performed driven by events. Since we
work predominantly with internal tags, we often trigger change of thetags. When using
external tags, this can lead to increased system load depending on the process driver
connection. If communication alows event-driven transfer, it hasto be chosen for time-
critical data. Non-critical data can then be fetched by the HMI in suitable cycles (polling
procedure).

Notes on general use

You will find a detailed description of the use of update cyclesin Section 3.3.7 Update
cycles - how and where you set them.
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3.2.9 Specification: the user rights

General

When operating plant, it is necessary to protect certain operator functions against
unauthorized access. A further requirement isthat only certain persons have access to the
configuration system.

Y ou can specify users and user groups and define various authorization levelsin the User
Administrator. These authorization levels can be linked to the control elementsin the
pictures.

The user groups and users can be assigned different authorization levels on an individual
basis.

Specification

In sample projects course 00 and varia_ 00, every user isauthorized to control operation of
the project.

In sample project pictu_ 00, users can only control operation of the project after logging on.
The password is the same as the project name (pictu_00).

The buttons used for sdlecting the individual topics are linked to the authorization level
known as Project control.

Notes on general use

You will find a description of how to assign user rightsin the Configuration Manual, Part 2,
in the example project pictu 00 of Section 3.3 Shutdown WinCC / access enable.
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3.2.10 Specification: alarm message reporting

General

WinCC supports two different message procedures:

e Thebit message procedure isauniversa procedure which permits messagesto be
reported from any automation system. WinCC monitorsthe signal edge change of
sdlected binary tags itself and derives message events from it.

* Sequenced reporting requires that the automation systems generate the messages
themselves and send them in a predefined format to WinCC with atime ssamp and
possibly with process values. It isthis message procedure which makes sequenced
ordering of messages from different automation systems possible. Refer to Section
5.2 Documentation of S5 Alarm Logging.

What isto be reported?

When specifying which events and states are to be reported, many people follow what they

see as the safest route and set the software to report all events and changesin state. This

leavesit up to the usersto decide which messages they look at firgt.

If too many events are reported in a plant, experience shows us that important messages are

only picked up too late.

Notes on general use

How the messages are displayed and which messages are seected for archiving can be
changed and customized to suit your own requirements.
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3.2.11 Specification: implementation

General

It makes particularly good sense if you use afixed structure for storing data when
implementing a project. Specification begins with deciding which drive the WinCC project
isto be created. The next step concerns setting up the folder structure etc.

Experience has shown usthat it makes sense to store all the data of a project under one
folder which contains corresponding subfolders. Y ou will find this method advantageous
when processing a project, but even more so when backing up data.

PC configurations differ greatly. To avoid any problems this may cause when assigning the
drive on which aproject is to be processed, we suggest you use virtual drives. Assignment
of afolder to a virtual drive can be changed at any time.

Specifying folders

In addition to the folders that are created by WinCC, create further folders for Word, Excel
and temporary filesif required.
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3.3 Peculiarities of configuration using WinCC

The following chapters deal with topics which cut across all aspects of configuration using
WinCC.
These topics supplement the online help in WinCC.
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3.3.1 Update cycles - how and where you set them

Specifying the update cycles is one of the most important setting procedures performed in
the visualization system. The settings influence the following properties:

e picturebuildup

* updating the objects of the picture currently open at the visualization station (Graphics
Designer)

 editing background scripts (Global Script)

e activating the data manager and process communication

Other time variables are set during measured value processing (7ag Logging) under the
archiving times.

Data manager

The ingtantaneous tag values are requested by the data manager, the main administrator for
tag management, in accordance with the update cycles set. See Chapter 3.3.2 Dynamization
in WinCC.

The data manager acquires the new process data via the communication channels and
supplies these values to the applications. This requesting of data therefore means thereisa
switchover between different tasks (Graphics Designer, Data manager €c.). Depending on
the configuration, this can lead to very different system loads.

3.3.1.1 Updating in the picture

Picture updating

Updating of theindividual properties of the objects in the picturerefers to the objects that
are dynamized after the pictureis opened. The task of the updating cycle is to establish the
current state of the particular object in the picture. The update cycle of the dynamic objects
can be set by the person configuring the system or by the system itself for the following
types of dynamization:

Dynamization type | Default setting Configuration customization
Configuration dialog | Tag trigger, 2 sec. Customizing the time cycles

or

event trigger (e.g. contral)
Dynamic Wizard Y ou can choose from the | Customizing the time cycles, events or

following dependingon | tags
the type of dynamization

e eventtrigger

e timecycle
e tagtrigger
Direct link event trigger
Tag link Tag trigger, 2 sec. Customizing thetime cycles
Dynamic dialog Tag trigger, 2 sec. Customizing the time cycles, tag
triggers
WinCC Configuration Manual 3-23

C79000-G8276-C139-01



Configuration - General Subjects 02.99

Dynamization type | Default setting Configuration customization
C action for Timecycle of 2 seconds | Customizing thetime cycles, tag
properties triggers
Direct reading from the PLC
Object property Setting depending on the | Editing the Update cycle column
dynamics

The update cycles to be selected are specified by WinCC and can be added to by users
defining their own time cycles.

Selecting the update cycles, e.g. for property of an object:

i Object Properties EE
| i %Igl IF"in::ture indow IFicture Window? j

Froperties | E\rentgl

=1 Picture Window | Attribute | Shatic | D_I,Inamiu:l Curr... | Iil
i Geametry Adapt Picture Mo
.. Miscellaneou: | Ficture Mame pictu_B_ ! T16x_ Beidinc [
F'?u:ture Offzet O 3;% Ficture Cycle
Ficture Offset 0 3;% e Bl
Scaling Facto 100 3;% 25pI:I
m
J 3] KN 500 ms
13
23
Az
10 =
1 miry
5 it
10 min
1h
IJzer Cocle 1
Izer Cocle 2
Izer Cocle 3
Ilzer Cocle 4
Ilzer Cocle &
3.3.1.2 Types of update cycle
We distinguish between the following types of update cycles:
Type Default setting
Default cycle Time cycle of 2 seconds
timecycle 2 seconds
tag trigger 2 seconds
Picturecycle 2 seconds
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Type Default setting
Window cycle upon change
User-defined time User cycle 1: 2 sec.
cycles User cycle 2: 3 sec.
User cycle 3: 4 sec.
User cycle 4: 5 sec.
User cycle5: 10 sec.

User cycle
Up to 5 project-related user cycles can be defined. If the project name has been selected in

the left tree structure in the Control Center, you can use the_l button on the toolbar to
open the Project properties dialog box. The Project Properties didlog box presents, on the
Update Cycles tab, user cycles 1 to 5 for the project-related definition at the end of thelist
of set standard update cycles. Only these user cycles can be parameterized.

Project properties |

Gereral Information  Update Cycles | Hatk.eys I

@ WinCC provides some update cycles that vou can chooze

here.

I ame | |lpdate [in milizeconds] :l

& min 200000

10 min BO0000

1h 3600000

User Cucle 1 2000 J

IJger Cycle2 2000

IJzer Cycle3 4000

[lzer Cucle 4 5000 b

*1 I _>I_I
[User Cycle 2000

Lizt of the update cycles of thiz project

] 4 I Cancel Help |

These user cycles enable you to define time cycles other than the ones already available
(e.g. 200 ms).

Y ou can define user cycles for any length of time between 100 ms and 10 hours. You can
give user cycles any name you wish.

These project-related units of time can be used for selected objects whose update cycle
must be modified at alater time. Oncereason for changing the time cycles could be to
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effect an optimization. The user-defined update cycles also make it possible for you to
subseguently modify the set time cycle from asingle central point. In this case, the
individual objects of the picturesno longer have to be adjusted aswell. Thisiswhy this
method of defining user cycles should be preferred if you want your projectsto be
maintenance-friendly.

3.3.1.3 What the update cycles mean

Before you begin putting the possible update cycles to use, we must first take alook at what
the various update cycles mean.

We distinguish between the following types of update cycles:

Type Meaning

Default cycle timecycle

timecycle The property or action of the individual object is updated after the
time set. Thismeansthat each of thetagsis requested individually
by the data manager.

tag trigger In accordance with the cycle time set and once the timeinterval has
elapsed, the tags are determined by the system and checked for
value changes.

If thevalue of at |east one sdlected tag changes during the time
frame set, this actsas atrigger for the properties or actions
dependent on this.

All tag values are requested together by the data manager.

Picture cycle Updating of the properties of the current picture object and all
objects that aretriggered by means of the Picture Cycle update
cycle.

Window cycle Updating of the properties of the window object and all objects that

are triggered by means of the Window Cycle update cycle.

User-defined time Time unitsthat can be defined specifically for a project.
cycle

C action for direct Values can beread directly from the PLC by means of interna
reading from the PLC | functionsin the C actions. Further editing of the subsequent
instructionsin the C action is only continued after the process
values have been read (synchronous reading).

Reguesting of the current tag value by the data manager leads in each case to a change of
task and to a data exchange between the individual tasks. In addition, the tag values must be
requested by the data manager via the communication channel of the programmable
contrallers connected. Depending on the type of communication, thisis done by means of
request telegrams sent to the communication interface (FETCH) and data tel egrams sent
back from the programmabl e controller to WinCC.
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3.3.1.4 Instructions on how to use the update cycles

We recommend the following settings when using the update cycles, depending on the
respective type of cycle:

Type

Default setting

Recommendation for configuration

Default cycle

Timecycleof 2
seconds

Dynamic dialog or C action:

if tags are interdependent, you should at all events make
use of tag triggering. This reduces the number of task
changes and communication between the tasks.

Tag triggering upon change may only be used
sdlectively, sinceit can lead to greater system load! The
tags are then checked constantly for changes. This
polling mechanism always leads to a greater load on the
system.

We recommend a cycle of 1 to 2 seconds for standard
objects.

timecycle

2 seconds

Make each time cycle dependent on the object type or
the object property. Theinertia of process components
(tank fillings or temperatures in contrast to switching
operations) should likewise be taken into account.

We recommend a cycle of 1 to 2 seconds for standard
objects.

Tag trigger

2 seconds

(for dynamic
dialog)

If this update option is configurable (depends on the
dynamics type), preference should be given to using it!
If tags are interdependent, always taken into account all
tagsthat areresponsible for a change to the property or
for execution of the action. Only those tags contained in
thelist act astriggersfor updating of the dynamized
property or action.

Tag triggering upon change should only be used
sdlectively. As soon as one of the sdlected tags has
changed, the trigger for this property or action is
tripped. This polling mechanism leads to a greater |oad
on the system.

Picturecycle

2 seconds

This cycle should only be shortened if the dynamized
properties of the picture object themselves changein a
shorter timeinterval and therefore have to be updated.
Lengthening the picture cycle reduces the load on the
system.

Window cycle

upon change

This setting makes sense if you are dealing with a
picture window that is opened, for example, for
adjusting process variables (process box).

If the picture window is displayed constantly for
informational purposes (e.g. screen layout), updating of
the window and its contents should be set to tag
triggering or atime cycle.

C action for
direct reading
fromthe PLC

Theinterna functions (e.g. GetTagWordWait ) for
synchronous reading of process values (direct from the
PLC) should only be used selectively. Application of
these functions requires polling by the system (script

WinCC Configuration Manual
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Type Default setting | Recommendation for configuration

contral) and therefore leads to a greater communication
load.

The following examples show where each of the update cyclesis set:

Configuration dialog

Thisdialog box appears when you configure aSmart Object — 1/O Field. It can also be
opened by means of PR above the object concerned, however.

170-Field Configuration HE|

Tag: ISSEi_varia_l:uut_DEl :JI
UI:IIjEItEZ Upon Change
Type 280 mg
A00 mz
& Output 13z -

Dynamic Wizard

This page appears when you sdect Dynamize Properties on the Standard Dynamics tabin
the Dynamic Wizard wi th“0ID.

Select trigger |

r'ou zelected a dynamic that requires a trigger.

— Trigger optionz
Axvailable Cycles:
Picture Cocle -
Window Cocle
Upon change w7

< Back I Mest = I LCancel Helm
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Tag link for object property

This menu appears when you select the Update column with YPIR in the event of atag-
dynamized object property.

i Object Properties EE
| i 2"2’| IF"iu:ture Window IF"i-::ture Window? j

Froperties | E\rentgl

= Picture Window | Athibute | Shatic | D_I,Inamiu:l Curr... | Iil
Geometmny Adapt Picture Mo
... Mizcellaneou: | Picture Marme pictu_B_ ! T16x_ Beidinc [
Picture Offset 0 3;% Picture Cycle
Picture Offset 0 3;%

il Ch
Scaling Facto 100 3;% zg;r:ns e

| i 500 ms
1s
2s
Hs
10 ¢
1 rmnin

5 min

10 min

1h

IJzer Cocle 1
Izer Cocle 2
Izer Cocle 3
Ilzer Cocle 4
Ilzer Cocle &

Dynamic dialog

If you sdlect thetrigger button when in adynamic dialog box, you select the dialog box for
changing the update cycle.

Dynamic value ranges

" Event name

ITag gl

C action for property

If you select the trigger button in the editor while handling a C action, you select the dialog
box for changing the update cycle.

Ewent Mame: |25EI ms gl

The update cycles set by default can be changed as follows:
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Picture cycle

Changing the picture cycle
: Object Properties

| L} ylﬁfl |Picture Dbject

Froperties | Events I

Window cycle

=1+ Picture Object Attribute | Static | Dyrarnic | Curr... | I|
- Geometry Operator-Cont ez 3:,% N
----- Colors Idzer lewvel <Moacc 3:,3 Il
i Shyles Dizplay Yes & F O
IJpdate Cycle e

Date of Last C 12/ Update Cucle

Fursortiode 10— |

Changing the window cycle
i Object Properties

[ ok |

Cancel I

| o] 2’|2’| |Picture Wwindawy

Froperties | Eventsl

Picture Window1

[=]- Picture Window Attribute | Static | Dynamic | Curr... | I|
eometmy Digplay Yes |
----- Mizcellaneous Update Cycle BRGS0

Sizeable Mo

b oveable Yes | Update Cycle

Border Ve

Title Mo

Can Be Maxir Mo I—I

Can Be Cloze: Mo ok Cancel
Foreground Mo

Scroll Bar Mo

Adapt Size Mo

Adapt Picture Mo

Ficture Mame piu:tu_E_windni'v:E Il
Ficture Offzet 0 g;f Il
Ficture Offzet 0 g;f Il
Scaling Factor 100 g;f Il
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3.3.1.5 Executing background scripts (Global Script)

The execution of background scripts (Global Script) is dependent on various variables
depending on the configuration:

e timetrigger (cyclic execution, exception: acyclic = single (or non-recurrent))
e timecycle
o time

e Event trigger

Desoipion K|
Infa  Trigger |
E% i =5
I Acpclic
o @ Cyclic Add
# Tag

[elete

[Eharme

il

] Cancel Sppli Help

or only once
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ISingIe j

Trigger name

Ihapp_l,l e ear

Manth: Day ‘r'ear:

IH=NEE= R IEES

Hoaur: Minute:  Second:

EENEE N

o |

Cancel | Apply | Help

Time cycle

The configured time factor of the global action defines when the defined sequence of
actions must be processed. Besides the standard cycle already described and the
corresponding time settings from 250 msthrough 1 h (or user cycles 1 through 5), you can
also sdlect from the time triggers:

3-32

Hourly
Daily
Weekly
Monthly
Yearly

(minute and second)

(hour, minute, second)

(day of week, hour, minute, second)
(day, hour, minute, second)
(month, day, hour, minute, second)
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Trigger I

Event:

Trigger name

Cyile:

Tag trigger

IStandard cycle j

Wieeky
b onthly -
IYearI_l,l =

If the action is activated dependent on one or more tags, the event trigger must be set asa

tag trigger. You do thisin same way as for the tag trigger for object properties.

Descnption
Infa Trigger I

=@ Timer [

----- @ Acpclic
- s o |

- 10 ik

e Uszer Cyclal [relete |

E@ Variable
----- SO _varia_but_01 Charae |
- SO _varia_but_03

The 2-second cycleis set by default. The person configuring the system can, however,
choose from the following time factorsinstead of the default value:
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Trigger I

Ewent: I Tag =
T ag name ISEIEi_varia_I:uut_Eﬂ D

dd | Remowve |

Trigger name | Standard cycle |
S081_waria_but_03 23
508 wana but 11 ¢ Upon Change

...................................

|lpon Change
280 mz

500 iz

1=

2z

hs

10z

1 min
ITI Cancel Apply 5 miir

10 min

1h

Izer Cocle 1
Izer Cocle 2
IJzer Cycle 3

IJzer Cycle 4
IJzer Cocle B

At the start and at the end of the set time frame, the values of the tags selected are
determined. If the value of at least one of the tags has changed, the trigger for the global
action istripped.

Note the high system load when triggering upon change. This setting is not always
appropriate. The same advice applies here as does for the Update object.

All actions you define as global actions are not checked and activated object-linked, i.e.
only dependent on thetime cycles or event triggers set. For thisreason, only use the global
actions sdlectively and avoid unnecessary action steps, in order not to put too heavy a load
on the system. Neither use too many nor too many short time cycles for executing your
actions.
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3.3.2 Dynamization in WinCC

Definition

The concept of dynamization in WinCC refers the changing of states (e.g. position, color,
font, etc.) and the response to events (e.g. mouse action, keyboard action, value change,
etc.) during runtime.

Each element in the graphics window is viewed as an independent object. The graphics
window itsdlf is likewise an object of the object type known as Picture Object.

Each object in the WinCC Graphics System has Properties and Events. With just afew
exceptions, these properties and events can be dynamized. The small number of exceptions
mainly concerns properties and events that have no effect during runtime and they do not
have a symbol which indicates they can be dynamized.

3.3.2.1 Dynamizing the properties

The properties of an object (position, color, font, etc.) can be set static and be changed
dynamically during runtime.

All properties with alight bulb in the Dynamic column can be dynamized. Once a property
has been dynamized, a colored symbal, which depends on the type of dynamization, is
displayed instead of the white light bulb. Topics (e.g. Geometry) that have been dynamized
are shown in bold type.

i Object Properties EHE
[@|22]22] [#oFed 170 Fieldl ~]

Froperties | E\rentgl

=- 140 Field Adtribute | Static | Dynamic =
- Geometny Field Type  Cutput 3}
- Colors Output Y alue QUAREEIN ! 5321 _wana_but_00
- Stylez Data Farmat  Decimal Diynamic Dialog...
- Fant Cutput Format 399939 C Action..
- Flaghing Apply on Full Mo i; Tag..
- Mizcellaneous Apply on Exit Mo i;
- Lirnitz Clear on Mew Yes %, Delete

- DutputdInput :l T i | LI=
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3.3.2.2 Dynamizing the events

The events of an object (e.g. mouse action, keyboard action, value change, etc.) can be
requested during runtime and evaluated dynamically.

All eventswith alightning bolt symboal in the Actfion column can be dynamized. Once an
event has been dynamized, a colored lightning bolt, which depends on the type of
dynamics, is displayed instead of the white lightning bolt. Topics (e.g. Miscelaneous) that
have been dynamized are shown in bold type.

i Object Properties E
| 1 ﬁ'lﬁ'l IButtu:un IButtunE j

Properties  Ewvents |

=1 Button Execute in the caze of | Action |

- Mouse Mouse Action &

- Keyboard Fress left &

- Miscellaneous Release left &

=8 Property Topics Prezs right f
- Geometry aze right F :
__ Colors C-Action...
-- Styles
- Fant Delste
(- Flashing —
-- Mizcelansous
- Filling
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3.3.2.3 Types of dynamization for objects

The objects of a plant picture can be dynamized in anumber of different ways. The separate
standard dial og boxes in which dynamization is performed are oriented to different target
areas and to some extent lead to different results.

Overview
Type of Advantage Disadvantage
dynamization
Dynamic Standard prompted Only for certain types of
Wizard method when configuring | dynamization. Always generatesa C
action!
Direct link The quickest method of | Restricted to one link and can only be
dynamizaing in the used in apicture.
picture; maximum
performance during
runtime
Tag link Simpleto configure Limited options for dynamization
Dynamic Quick and easy to Cannot be used for al types of
dialog understand and use; for dynamization.
ranges of values or a
number of alternatives;
high performance during
runtime
C action Almost unlimited Possibility of errors dueto wrong C
possibilities for instructions
dynamization thanksto | gower performance compared with
the powerful script other types of dynamization, therefore
language (Ansi-C) always check whether or not you can
achieve your aim through a different
type of dynamization.
Legend:
A Dynamizing the object property
B Dynamizing the object event

WinCC Configuration Manual
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Opening the dialog boxes for dynamization

Dialog box

Open command

Configuration
dialog

Not all objects have such adialog box.
Automatic when creating these objects.

Select object in picture — Press and hold down SHIFT key — “fD.

Select object in picture — “FR Open pop-up menu with — Configuration
Dialog

Dynamic Select object in picture — Select property or event — Select wizard and

wizard start with “CD. The dynamic wizard must have been selected via View —
Toolbars....

Direct link Select object in picture — Display object properties — Select Events tab
—1In the Action column, open pop-up menu with “BR _ Select Direct
Connection.

Tag link Select object in picture — Display object properties — Select Events tab
—1In the Dynamic column, open pop-up menu with “BR - Select Tag...
— In dialog box, select relevant tag and click OK.

Dynamic Select object in picture — Display object properties — Select Properties

dialog tab — In the Dynamic column, open pop-up menu with “BR - Select
Dynamic Dialog. — In dialog box, configure appropriate dynamics and
click Apply.

C action Select object in picture — Display object properties — Select Properties

or Events tab — In the Dynamic or Action column, open pop-up menu

with “OR = Select C Action... — In dialog box, configure appropriate C
action and click OK

Results and presentation

3-38

Dialog box Result Presentation (symbol)
Dynamic A C action isaways Green lightning bolt
Wizard generated.
Direct link Blue lightning bolt
Tag link Green light bulb
Dynamic Automatically generated C Red lightning bolt
dialog action (InProc); this C action | Ypon change in C action; switch to Green
can be subsequently lightning bolt
expanded but the
performance advantage is|ost
in the process
C action Configured C script Green lightning bolt
Yellow lightning bolt - the action till has
to be created
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3.3.3 WinCC system environment

WinCC isinstalled under the default ingalation path C:\Siemens\WinCC\. Y ou can
however change the path during installation.

3.3.3.1 Folder structure of the WinCC system

The folder structure of WinCC looks as follows (without options and examples):
=3 Siemens

& Comman

=20 WinCC
-1 aplib
[+ bin
-7 Diaghose
-7 projects
F-0 eetup
D syzlay
-2 utools
-7 WinCCProjects
-0 wecripts

Files in the default WinCC folder

In the default WinCC path, the following folders and files areimportant for the persons
configuring and commissioning the system:

Folder File name, Comment
extension
Diagnostics Licenselog Current logbook entries regarding the license checks
and/or violations.
License.bak The logbook file with the license information from the
last startup.
WinCC_Op 01 | Operator messages generated by WinCC during
dog runtime.
WinCC_Sdtart_ | System messages generated by WinCC on startup. An
01.log important file when troubleshooting. The file contains
messages about missing tags and wrongly executed
scripts.
WinCC_Sys 0 | System messages generated by WinCC during runtime.
llog An important file when troubleshooting. Thefile

contains messages about missing tags and wrongly
executed scripts.

S7chn01.1og System message of the channel used (in this case S7)

aplib Library path The header files, al standard functions and all internal
functions are stored in subfolders.
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Files in the default WinCC folder

In the default WinCC path, the cross-project functions and symbals are stored under the
following folders:

3-40

Folder Subfolder, file | Comment
name
aplib library.pxI Symboals of the default library of WinCC.
Report, Wincc, | Folders for standard functions; they can be adjusted at
Windows any time.
Allocate, Foldersfor internal functions; they cannot be adjusted.
C_hib,
Graphics, Tag
sysay All print layouts that are automatically copied by
WinCC to the project path into the folder prr when
creating a project.
wscripts Dynwiz.cwd Dynamic Wizard of the Graphics Designer. Y 0U can
write your own scripts at any time. These scripts are
given the extension .wnf
wscripts.deu This path contains the script files for German. This path
depends on the language ingalled.
Wseripts.enu | This path containsthe script files for English. Since
English isthe default langauge, this path is always
created.
Wseripts.fra This path contains the script files for French. This path

depends on the language ingtd l ed.
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Files in the default WinCC folder
When you install WinCC, the foll owing application programs are stored in the folders

shown below:

Folder\file Comment

\sglany\isgl.exe Interactive program used for looking at the datain the
database of a WinCC project.

\bin\Wunload.exe Assistant (wizard) used for emptying the online tables in

the database of the WinCC project, e.g. removing the
messages and measured value data stored.

The wizard automatically sets the runtime tables for
unloading; additional tables can however be added or
removed from thelist by the user at any time.

Thistool must be used offline with a WinCC project. It
cannot be used in runtime mode. M essages and
measured values can be swapped during runtime by
means of the optional STORAGE package.

\bin\Wrebuild.exe Wizard for reconstructing the database; it cannot be
used in runtime mode!

\SmartToolS\CC_GraficTools\me | Viewer for graphicsfiles (e.g. print jobs, exported

tavw.exe symbols) in EMF format (extended meta file).
\SmartToolS\CC_GraficTools\w | Viewer for graphicsfilesin WMF format (windows
mfdcode.exe metafile).
\SmartTool\CC_OCX_REG\ocx | For registering or canceling registration of additional
reg.exe OLE Control components (OCX).
\SmartTool\CC_OCX_REG\Re | Is called by ocxreg.exe.
gsvr32.exe
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3.3.4 WinCC project environment

Note:
Create a special project folder for WinCC projects, e.g. WinCC_Projects. In this way, you
keep the WinCC system and the configured data totally separate from each other,
simplifying the task of data backup in the process. Y ou also avoid the danger of losing
danger (through operator errors) if you need to uninstall WinCC at some time.

3.3.4.1 WinCC project folder structure

A project under WinCC consigts of a complete folder structure with corresponding content.
Once anew project has been created in the Control Center (by choosing File — New from

3-42

the menu), afolder structureis generated as follows:

WinCC as standard WinCC with options
=1 Cours_01 =- Ceurs_00
{1 GralC5 {03 GraCs
{7 Library 127 Libray
{1 Meld 0 Meld
-7 Pas {17 Pas
-0 Pass {7 Pass
-7 Pde (I3 Pde
-2 Prt {17 Prt
{7 PriSync {27 PrtSync
{7 Texthib 12 Redundancy
=0 Fip-wsl {2 Testhib
{1 GralCs 200 Zipwsd
~{_] Meld {07 GraCs
{1 Pas {2 Meld
~{_] Pass {7 Pas
~{_1 Pde -] Pazs
-2 Pt {27 Pde
{7 Texthib -2 Pt
{7 Redundancy
-] Textbib
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Contents of the project folders

Folder Extension Comment
Project path .db The database with the configuration data.
rt.db The database with the runtime data, measured values
and messages
.mcp (master Main file of the WinCC project. The project is opened
control with thisfile.
program)
.pin Project.pin
GraCS .pdl (picture The configured pictures.
design
language)
.sav Backup files of the picturefiles with the last
configuration state
.bmp (bitmap), | Picturefiles
.wmf (windows
metafile),
.emf (extended
metafile)
.act (action) Exported C actions
.pdd Default.pdd setting parameters for the graphic editor
(default settings of the individual objects in the Object
Palette)
library .h (header) Ap pbib.h (project function declarations)
pxl Library.px! (project symbol library)
fet Project functions
.dil (dynamic | Own function libraries that have been created in a
link library) C development environment.
Meld
Pas .pas (action Project actions that run as background actions
definition) dependent on the trigger set.
Pass
Pde
Prt .rpl (report Page layouts for print jobs
picture All the predefined WinCC default layouts begin with
language) @. All system variables (including tags) are identified
.rpl (line by this prefix.
layout)
Computer \GraCS\GraCS. | Initidization file for the graphic editor
nameeg. Zip- |ini
wsl
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Optional: files which can be created during configuration

3-44

Folder Extension Comment
To some extent | .ini Initialization file for the Smulator with information for
fredy definable the call.
.am Internal tags with settings for smulation
.CsV Exported texts from thetext library.
txt Exported messages from the message system (4/arm
Logging)
.emf Print jobs that write your print resultsto afile.
dog Log files
Xls Files that have been created using other applications but
doc are used in the WinCC project.
Wri
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3.3.5 Automatic WinCC project startup

Requirement

The HMI system (WinCC) on the system should start automatically when Windowsis
started. The HMI station operator does not need to know anything about using the version
of Windows loaded (e.g. calling WinCC under Windows 95 or Windows NT).

Solution

WinCC is started automatically in the startup routine of the PC on startup. Thisfunction is
st in the Srartup folder of Windows.

-3 Start Menu

=23 Programs
- Accessories

Create a link

Step | Procedure in NT 4.0:

1 In Windows Explorer, change to the
WinNT\Profiles\All Users\Startmenu\Programs\Startup folder. WinNT isthe
folder in which Windows NT has been ingtalled.

Create anew link in the folder with ﬁR - New - Link.

3 Establish the link to the program called mcp.exe (Master Control Program) in the
\bin folder of WinCC.

4 Givethelink aname.

Asaresult, the WinCC Control Center starts automatically. WinCC itsdlf starts
automaticaly with the project that was processed or activated last.
To start a system in runtime mode, the project must therefore be exited while active.

If the key combination CTRL + SHIFT isnot locked (barred) and it is pressed during
startup of WinCC, WinCC startsin configuration mode even if the project was exited in
active mode.

The operator now sees the familiar start screen of the system. To prevent operators from
being able to inadvertently or intentionally switch to configuration (which isrunning in the
background) or use Windows applications they should or must not use, it is necessary to
take appropriate precautionary measures. Operators must also not be able to open the
database runtime window, sincethey can close the WinCC database link from there.

WinCC Configuration Manual 3-45
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Barred selection functions:
Operators should have no way of switching from WinCC runtimeto:
e the Control Center of WinCC (configuration environment).

* theruntime window of the SQL dartabase of WinCC (Sybase SQL Anywhere), since
they could use thisroute to close the WinCC database link. WinCC would then no
longer be able to continue working.

» theWindows rask bar, Snce this can be used to start all of the programs installed.
 the current task window, since the application can be closed.

Settings required for the computer

The following key combinations must be locked so that operators do not have these options

open.
Computer properties |
General Infu:urmatiu:unl Startup  Parameters | Graphics-HuntimeI
—Language Setting at Run Time — Priority
o
English =] Horml
= High
= erbarb afemmatien — Dizable Keys
Edit | ¥ Clrleésl+Drel
I AleTAR
¥ Chl+Esc
M diEsc

Locking is performed in the Control Center in the Computer Properties dialog box.
Please refer to the online help of WinCC or the operating system you are using for the exact
meaning of the key combinations.

3-46 WinCC Configuration Manual
C79000-G8276-C139-01



02.99 Configuration - General Subjects

Settings required for runtime

The plant picture could also be closed by means of the standard Windows keys; i.e. this
route could also be used to exit WinCC. To prevent this, the following settings must be
made for the properties of the plant picture:

Computer properties |
Generallnfurmatiunl Startupl Parameters  Graphics-Runtime |
— Project File
IF':"M"inl:l:_F'ru:uiekte'waria_[l[l'waria_ﬂﬂ.MEF‘
— Start Picture
Ivaria_[l_startpicture_l:ll].F'DL { Browse .. |
— Window Attributes Turr QI
L] Tite - Al-F4 -
L] Barder Resize
L] tasimize Maove
L] Minimize LI Minirnize LI

Locking is performed in the Control Center a Computer Properties.

Please refer to the online help of WinCC or the operating system you are using for the exact

meaning of the key combinations.

e |If Resize and Minimize are not deactivated, access can be gained to the user interface of
the operating system.

e Close (not shown in the figure above) must aso be deactivated. Otherwise users can
exit runtime and access the Configuration System.

If all or some of the keys cited above are locked, the person configuring the system and
Service personnel must be enabled to access the configuration system by means of defining
a particular key configured precisaly for this purpose. The sameis also the caseto enable
the system to be shut down properly.

These functions mugt not be readily operable. Y ou must therefore also secure access to this
key, e.g. for Service personnd, under the property Password.
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3.3.6 Coordinated exiting of WinCC

Controlled exit

A WiInCC station must never be switched off without shutting down the operating system.
The use of an EAMMERGENCY SHUTDOWN switch isnot suitable for the HMI system. For
thisreason, an appropriate button must be configured to enable operators to exit the system
correctly without requiring any additional knowledge.

Power failure

In order to prevent data from being lost in the event of power fluctuations or a complete
power failure, a detailed data backup concept must be worked out and applied for the
HMI system.

At al events, a UPS (uninterruptible power supply) should be included in your plansfor the
WinCC station. This can be provided by connecting the station to the plant’s own UPS or

by connecting a separate UPS to the WinCC server. This applies both to single-user and
multi-user systems, irrespective of the operating system being used (Windows 95 or
Windows NT).

The UPS used must also include special shutdown software for Windows 95 or Windows
NT (asappropriate), so that the operating system and al active applications are exited
automatically without any loss of datain the event of a power failure and shutdown after a
specified timeinterval; e.g. APC UPS 600 with power shutdown software for Windows 95
and Windows NT.

Notes on how to install a UPS

The WiInCC station must have a serial interface to which a UPS with appropriate test
software can be connected. If thereisn't aserial interface free on the station (e.g. they are
all occupied by a printer or PLC), you must install an additional interface card.

Serial interfaces that are used for connecting two or more peripherals (e.g. via switches) are
not supported by the majority of UPS systems and are certainly not recommended, since the
system needs to be monitored constantly.

An appropriate monitoring service isinstalled in the operating system. This monitoring
service then hasto be assigned shutdown parameters, so that coordinated and orderly
exiting of the system is guaranteed. The shutdown process for application software must be
activated under al circumstances, so that WinCC is closed without any loss of datain the
event of a shutdown. Y ou must choose a Save time before shutdown, that is sufficiently
long enough for al the applicationsthat are active to be exited properly.

Most software packages for UPS systems offer time-controlled sautdown, e.g. for the
weekend or for nighttime. This function can be used to obtain definite exiting of the
WinCC system without the operator performing a single control action.
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3.3.7 Data backup

When is data to be backed up?

A WiInCC project must be repeatedly saved and backed up at the following times and for
the following reasons:

¢ during the configuration phase.

« before exporting or importing data (e.g. when importing tags, multilingual picturetexts,
message texts and multilingual message texts).

« before rebuilding or unloading the WinCC database.
« before editing the database using tools such as interactive SQL access.
 the configuration data must be backed up for installation on the destination system at

theend user.

« before taking over data for asimilarly structured project.

What media are suitable?

Medium

Advantage

Disadvantage

Floppy disks

Can beread by almost any
system.

Insufficient capacity (even when datais
compressed).

ZIP disks

Inexpensive, adequate
capacity, direct and quick
access possible via Windows;
simpleto ingtall; portable, for
use on the plant.

Streamers (e.g.
in the network)

Automatic backup possible
(daily), very high capacity.

Mostly available only in office
environment, no direct access to the data
due to the specia format used for saving.

almost any system, suitable
for long-term archiving.

Hard disk on | No need to deal with other Slow, unsuitable for large volumes of
another PC media, data can be used data.
(eg. laplink) | directly.
MOD High level of dataintegrity, | A special driveisrequired for reading and
reusable, backup of messages | writing.
and measured value possible
in runtime mode.
CD-ROM High capacity, can beread by | A special driveisrequired for writing,

medium not reusable.

WinCC Configuration Manual
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Reducing the project before data backup

In order to be able to back up the project in a state that is asreduced as possible before
actually backing up data for the end user or for taking over project data, the following data
can be deleted or reduced by means of auxiliary programs beforehand.

e All backup filesin the \GraCS\* sav folder of the project.
< |f you haven't created any layouts of your own (Report Designer) for the
documentation, the system layouts can be deleted from the \Pr¢ folder. When anew

project is created, all system layouts are automatically copied from the
\Siemens\WinCC\sysiay folder to the project folder.

What data must be backed up?

If only the data of a WinCC project are to be backed up, the following individual files and
folders with all thefiles contained in them must be backed up
from the project folder:

o thefiles *mcp, * pin and *.db

o thefolders\GraCS and \Library

 if you have created your own actions, the folder \Pas
 if you have created your own print layouts, the folder \Prz.

If you have created cross-project components (standard functions, objects in the project
library), the following files must also be backed up from
the default WinCC folder:

o thefiles \Siemens\WinCClaplib\* fct

o thefile \Siemens\WinCC\aplib\library.pxi
This datais not generated when WinCC isreingtalled.
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3.3.8 Copying a backed-up WinCC project to a new destination computer

Installing the system software

The WIinCC software isingaled on integral systems either by means of the Configuration

dialog which is called automatically or by means of the Installation CD supplied with the

WinCC package and the licensed disks that belong to it.

Supplements

If special supplementary packages (e.g. options packages or add ons) or specia
communication interfaces or interfaces to other Windows programs (e.g. WORD, EXCEL
etc.) are used in your project, these packages must also be installed on the new destination
computer. Therelevant authorizations for options packages, add ons or communication
interfaces (channel DLLS) must aso beinstalled on the destination computer. Note that all
the necessary authorizations (for al channel DLLs used) must be imported on the new
computer to enable you to work with the WinCC project.

Windows software

If OLE links to other Windows programs, e.g. to WORD, ClipArtsor EXCEL, areused in
the WinCC pictures, the corresponding software package, depending on the type of the
OLE link, must likewise be installed on the destination computer, i.e. entered in the
Windows registration.

OXC, ActiveX

Network

If other OCX components (OLE Control, ActiveX) from bought-in software packages are
used, they must also be stored in the Windows registration. Register or check the
registration entries of these OCX components, e.g. using the tool

SmartTools\CC_OCX REG\ocxreg.exe supplied with the WinCC CD. If aregigration to
OLE objects or to OCX objectsis not found on startup of the WinCC project in runtime
mode (as well as during configuration using the Graphics Designer), this object is
displayed in the picture with the remark Unknown Object.

If the project has been configured for amulti-user system, the network must be fully
installed on the WinCC destination computer before the WinCC datais copied. Make anote
of the necessary computer names in the configured computer environment, since you will
need them when assigning the parameters of the project copied. The computer nameisalso
required as a parameter for asingle-user system. Therefore, you must know the name of the
destination computer or find its name by means of the Windows Control Pandl. If the
computer in question isa single-user system that is not connected to a network, the
Windows computer namewill be set.
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Copying the data and starting the project

3-52

Step | Procedure when taking over data

1 Create aproject folder (e.g. WinCC Projects)

2 Copy the compl ete backed-up path to this project folder as a subfolder (e.g.:
\WinCC Projects\Varia_00. The name of the WinCC project folder can be
changed if desired. When renaming the files in the project folder (varia 00.mcp,
varia_00.db, varia 00.pin, varia_00.1og), make surethat al thefiles are given the
same name (with the exception of the extension).

3 Open the project in the WinCC Control Center.

4 If necessary, change the project-specific settings. If the type hasto be changed,
additional adjustments must also be made to the Computer properties. These
adjustments are described in the WinCC Help.

Project properties |
Gereral Infarmation | Update Cpcles | Hotk.eys |
General Data of the Current Project
Type: ISingIe-Ll zer System j
Creatar; Iml:n
Creation D ate: |1 997-6-29 1215%:51.0
Changed By: [l
Lazt Change: |1 99712-3 10:23:43.0
Werzion |1 1
GUID |EE_varia_ElEl_9?-ElB-22_1 71356
Comrment: Praject ba canfiguration manual
Topic tags
] 4 I Cancel | Help |
5 Check the computer name and modify it, if necessary, in the Computer
Properties diadlog box on the General Information tab. If the computer namein
the WinCC project does not match up with the computer name of this destination
system, an error message is displayed when you activate the project, i.e. when
you start it up in runtime mode.
6 If you have used your own standard functions (* .fct) in the project, the backed-

up standard functions must be copied to the default WinCC path
\Siemens\WinCCaplib and then made known in the function tree.

*  With the project open, cal the Global Script editor.
» Recreate the declaration structure by choosing Options — Regenerate Header
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C79000-G8276-C139-01




02.99 Configuration - General Subjects

Step | Procedure when taking over data

from the menu.
The new functions can now be seen in the function tree.

7 Activate the project in order to check that it starts up correctly.
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3.3.9 Reuse - reusing parts of a project in a new or existing project

The reason for reusing data

A WiInCC project can be generated in different ways. The chief aspectsin thisregard are
the reusability of existing project parts from similar projects and the taking over of data
from preconfigured sample projects.

Project team

Similar tasks are specified in thisregard for a configuration team, since a WinCC project
must in the end be merged again to form one project.

A WinCC project consists of individual files (e.g. pictures) and the configuration datain
the database (Alarm Logging, Tag Management).

Data in the database

Datathat is stored in the configuration database cannot be created in two separate projects
and subsequently merged together.

For thisreason, abasic project, which isused for thistype of configuration, must be
created when configuring database information (e.g. the structure of Alarm Logging). This
basic project must be backed up before every change to the database (for intermediate
steps, t00). If something goes wrong when making a change, you can retrieve the status that
prevailed before the change was made.

Note that every change made in the database may influence the structure and ng of
the database. Lots of unnecessary changes (possibly with deletions) can lead to the WinCC
database no longer being optimally compiled and consequently to aloss of performance.

Single-user system

While the next configuration step, e.g. on Alarm Logging, isbeing carried out on the basic
project, you must never under any circumstances make a change in the database at some
other point (e.g. archiving fag Logging) in a WIiNnCCsingle-use system.

Multi-user system

In contrast, a project is being configured omadri-user system, changes can be made to

the configuration in different areas of the database simultaneously. For example, one person
configuring the system can edit Alarm Logging while another system configurer edits the
archiving system (measured-value acquisition).

Conversion from single-user to multi-user system

Every project can be created on a Win&ti-user configuration system and converted

back to a single-user system on the destination computer. If a change of configuration
between the configuration station(s) and the customer's system is planned beforehand, no
elements specific to WinCC, that are oriented to a multi-user system, may be used. For
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example, no internal tags can be used on the local computer if the system being configured
isactually for asingle-user system at the customer.

When creating anew project (irrespective of whether it isfor asingle-user or multi-user
system), you must know beforehand whether or not the project isto be based on an existing
basic project with preconfigured Alarm Logging and/or archiving data. Thisdata stored in
the database can only be transferred to other projects through reconfiguring or, if possible,
through export - import.

3.3.9.1 Taking over pictures

M arme | Size | Type | bl odified |:|
- | pictu_0_startpicture_00.PDL 16ER  WinCC.Graphics. Document  9/30/97 12:58 P
B pictu_1_overview 00 PDL 20ER WinCC.Graphics. Document 9430097 730 Ak
B pictu_2_keyboard_00.POL B2KB  “WinCC.Graphics.Document 10797 2:03 PM
E pictu_3_chapter_00.POL WE  WinCC.Graphics.Document 9430097 7:30 Ak
E pictu_3_chapter_01.POL KB WinCC. Graphics.Document 10797 3:20 PM
E pictu_3_chapter_01aFPDL KB WinCC.Graphics.Document  10/797 220 P
E pictu_3_chapter_02.PDL JaEB WinCC.Graphics. Document  10/8/97 837 Ak
B pictu_3 chapter_03.PDL AR WiInCC.Graphics.Document 104797 321 P
B pictu_3_chapter_03a.FDL 26EB WInCC.Graphics.Document 104797 322 P
B pictu_3_chapter_04.PDL HMER  WinCC.Graphics.Document 104797 322 P
B pictu_3_chapter_05.PDL 130KB  WwWinCC.Graphics.Document 104797 323 P
B pictu_3_chapter_05a FDL 111KB  WinCC.Graphics.Document 104797 324 P
B pictu_3 chapter_056.FDL 138KE  WinCC. Graphics.Document 104797 324 PM
B pictu_3_chapter_06.POL B0KE  WinCC.Graphics.Document 10797 325 PM
a pictu_3_chapter_0Ba PDL E3KE  WinCC.Graphics.Document 10797 325 PM
The second type of picture application functions by opening apicturefile (bild.pdl) in
Graphics Designer by choosing the option File — File Open. The pictureisthen stored in
the current picture folder (\GraCS) by choosing File — Save As from the menu. This
procedureis suitable if the picture files are being used as a basis and will be customized
immediately.
WinCC Configuration Manual 3-55

Configured pictures can be taken over at any time. Y ou can copy the picture files (* pdl )
from the source folder to the target folder of the WinCC project path, \GraCS, in two
different ways. Thefirst method isto do it directly using the Windows Explorer (useful if
you have to copy several picturefiles).

Below is an extract from the project for picture configuration:

| Contentz of 'P:4winCC_Projektetpictu_004GralCs'
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Restriction

With trend windows, message windows, table windows, application works, albeit to a
limited extent.

open R

Loak in: {3 GraCs j |

] pictu_0_st 3 {E]] “bPOL  [+] pictu_3 cha

% p!Ctu—LD &2 Prajektiethandbuch on Zip-zer h'PDL % p!ctu_3_|:ha
i p!ctu_2_k (] WinCC_Projekte a.POL i p!ctu_S_cha

% p!c:u_g_c @ pi% ligt % p!c:u_g_c:a
S| pictu 3 =3 . -] pictu_3 cha

B pictu_3_c Metwork, Meighborhood | . POL B pictu_3_cha

5 My Brisfcase -
< | i

File name: Ipictu_S_chapter_D#.F‘DL Open I
Files of type: IWinEE Graphik. Dateien [* pdl) j Cancel |

Thereferences relating to objects from the previous project no longer match up. The
rel evant references must be defined in the new project.

These references can be:

References in pictures

3-56

e Structures from the data type area
* Internal or externa tags

e System:tags

*  Message window

» Archive window templates (trend window or table window for process-value or user
archives)

« Pictureobjectsthat are stored asabit map or metafile (e.g. for status displays or
graphic objects)

« Other picturesthat are used as graphic or process boxes or as pop-up windows
e Project functions used
» Access authorization

The following references must also be defined:

+ Définition of the structures under datatypes, e.g. controller or templates structures for
user objects

« Déefinition of the communication channels and logical links with the definition of the
tags (possibly with tag groups).

« Définition of the internal tags and system tag names (beginning with @).
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Definition of new or smilar window templates and linking of the application windows
(for Alarm Logging and Tag Logging).

Transfer of the picture e ements (*.bmp and/or *.emf) by copying them from the
\GraCS folder.

Transfer of picture window contents by copying the other picture files (*.pdl) from the
\GraCS folder.

The project functions used must be copied from the source project to the Vibrary folder
of the new project. In addition, these functions have to be stored in the function tree
using the Global Script editor by choosing Generate Header. This approach has aready
been described in greater detail in Section 4.1 The development environment for scripts
in WinCC.

Access rights used (e.g. Open Ficture) must be specified in the User Administrator
editor. The accessrights used (e.g. for control buttons) must be defined for the group
specifications.

3.3.9.2 Taking over symbols and bit maps

Copying
Symboalsfor status displays or graphic objects in picturefiles are stored as separatefilesin
the picturefolder of the project. Thisis done by copying the desired symboal files (*.emf or
* bmp) to thetarget folder, \GraCs, of the new project. These pictures are now immediately
availablein the selection list for status displays or graphic objects (see the Object Palettein
the Graphics Designer). Here is a section of the configuration dialog of the status display.
— Preview
— Selection of Picture
Deutzchland. brp -
E uit_window. brnp _I
Ferrani_gelb.brmp I
Ferraril.brip
Ferrariz. b
I Frage_28_37.bmp j
Browse ... |
WinCC Configuration Manual 3-57
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Picture browser for the graphic object:

Graphic object configuration E |

— Preview — Selection of Picture

Smili.brp .
Tazte_21_18.bmp _I
1S4 brap
wizchl.bmp
‘wacchlfA0 brp
winhoch_53_23.bmp j
wintief_59_23.bmp -

Find... |

] I Cancel

Importing

Symbols can be embedded in a picture using the method described above or they can
copied directly into the graphic you are currently editing by choosing /nsert — Import. In
the latter case, you don't have to copy afile; you import the symbol you want directly by
accessing the path of the source project (\GraCS) and then importing the symbal file you
want (*.bmp, *.emf, *.wmf). After being imported, the symbal isthen immediately
displayed as an object in the picture (top | ft).

If symbols are stored in a project library, the project library can be used in another project
by being taken over in its entirety. How thisis done is described in the following chapter.

3.3.9.3 Taking over a project library (with preconfigured symbols and user
objects)

Global library

If symbols are stored in a project library, thislibrary can be used in another project by
copying the file library.pxl to the \library path.

The preconfigured modules can now continue to be used at any time in the new project.
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i Librarp P-\pictu_00% EHE
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Please take into account the fact that linked symbols may refer you to unavailable
references (or tags) that you must define first. Depending on the configuration of these
symbals, the actions or links associated may have to be adjusted. For thisreason, after
using symbols from the library, check which properties/event links are already present and
whether these may have to be adjusted.

Individual symbols

If only a few specific symbols from the project library are used in the new project, these
symbols are exported individually (symbal file * .emf).

Step | Procedure: taking over symbols

1 Open library.

2 Select the symbol you want using the Y and press and hold down the mouse key

to drag the symbol to the picture (Drag& Drop).

3 Call the dialog box for saving the symbol by selecting File — Export... .
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Step | Procedure: taking over symbols

Save as metafile. E |
Save jn; I'a GraCs3 j gl s

File name: I“.emf Save I
Save as bype: IEnhanced etafilez [*.emf] j Cancel |

[ Open az iead-only

4 Save the symboal.

New project library

These exported symbols are now available as separate symboal files and can be used
individually by being imported. If these symbols are used frequently in the project, they
should be integrated again into the new project library. You do this by calling the symbol
library, in particular the project library.

Create your own symbol folder, e.g. with the aid of the folder icon in the toolbar of the
library window and copy the imported symbolsto this folder by means of Drag&Drop. In
this way, you can take over some of your symbols from projects and add additiona specific
symbols to create a new project-specific library again.

i Library P-AWINCC_Projektehpictu_00%

@Glnbal Library Mame | Size | Last Change |
@ Project Library

Syrnbols

3.3.9.4 Taking over global actions
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Actions that are frequently required in a project or that are to be copied from one object
action to another object action are stored as separate files. These files are stored in the
\GraCS folder with the extenson .act. They can be taken over at any time by being copied
from the source folder to the target folder.

An action fileis saved using the C Actions editor by means of the Export Action button on
the toolbar to the destination file you name (having the extension .act for action).
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& Global Script - varia_D0.MCP : gsccsl.pas M=l E3
File Wiew window Options  Help
A== e o i & bops

= il il = B Wb |
= o] slEie] ol @lEslE

ot Chlase varia_00.MCP : gsccsl_pas

Cion e lude "spdefap h”

Easte [Efr]t . .

bscaction( woid )

Search Chrl+LI

Replace

Info Chrl+l

Compile Shift+F&

T ag Browszer Chrl+FR

[rnpart Chrl-+hd

Export Ctrl+T

Operator Permiszion  Chil+E
Imparts an action that waz exported by means of the G | Line: & | Colurnr: 1 | [MUM | 2

A stored action fileis taken over for an object action in the picture of the new project by
means of the Import Action button in the toolbar. Read the description carefully in Section
4.1 The development environment for scripts in WinCC.

Actions used frequently can also be defined as project or standard functions.

3.3.9.5 Taking over tags

The tag management of WinCC can be supplemented in anumber of different ways:
* Byreadingin S5 datatags or S7 datatags using the Assistant (Dynamic Wizard)

» By taking over S7 rags using the PCS7 mapper
» By importing and exporting text lists usng the auxiliary tool known as Var Exim
« By interactive accessing of the database tables (tag tables)

* By means of specially programmed assistants (Dynamic Wizard) or programsthat create
new data in tag management with WinCC API functions

The last two options cited require very good knowledge of working with SQL databases

and of programming viathe application interface. They should only be used by persons

who have such knowledge.

Before the datais transferred to the destination project, you therefore have to clarify where
the basis for the destination project is. If thereisaready a large number of tags present in
the tag management of WinCC, thetag list of WinCC should be imported into the
destination project. Theinternal tags must at al events be taken over from the fag
management of WinCC. Thisisdoneusing thetool Var Exim.exe.
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Taking over S5-/S7 data tags using Dynamic Wizards

The data area definitions generated using STEPS/STEP7 software can be read into the tag
management of WinCC with the aid of Dynamic Wizards. The following activities have to

be performed:
Step | Procedure: taking over SS or S7 data

1 Back up the data of the project. Changes are made in the database.

2 Export the assignment list using the STEP software. A file with the name
prj zuli.SEQ is created.

3 Remove any special symbols (e.g. for program calls) that are not required for
import into WinCC from this exported file. Y ou can do this with atypical text
editor, such as Wordpad. The assignment list must not contain any blank lines.

4 Open the destination project in the WinCC Control Center. The project must be
in configuration mode (Runtime not activated!).

5 Open the Graphics Designer editor. In any picture in the Dynamic Wizard

(display by choosing View — Toolbars...), select the Import Functions tab. Then
salect the Import S7 — S5 Assignment List function. In the following you have to
name the source file (.seq) with itsfolder (by means of the button ). You also
have to specify thelogical connection into which the tag descriptions of the
assignment list have to be mounted.

The datais now entered into the WinCC tag management. The tag names used in
aWinCC project must be unique. The tags are added to the existing WinCC tag
management. Thetag nameisthekey to this.

Taking over tags using the auxiliary program

Thelinks (channd DLL, logical link and link parameters) must already be defined before
being imported into the destination project.

3-62

To achieve automatic generation of links and data entries in the WinCC database, you could
compile a specia program which carries out such definitions automatically via the WinCC
AP interface. In this way, existing plant data can be added to automatically. This program
must be written by a specialist in WinCC API programming or SQL programming.

The tags defined in the tag management can be exported at any time as atext fileto
supplement the list of tags. Afterwards, this data generated must be imported back into the
tag management of the project. The generated files are stored in CSV (comma separated
values) format and can be read and processed further in any editing program.

For thisthereisa specid application on the WinCC CD-ROM in the folder called
\SmartTools\CC VariablenImportExport. This Windows program is provided asan
auxiliary program:

for transferring (exporting) the data of the tag management to external storage

for importing tag data already generated externally

for bulk data configuration
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The following steps now have to be taken to export or import the data:

Step | Procedure: importing / exporting tags

1 Open your WinCC project in the WinCC Control Center.

2 Define links (channel DLL — logical link — link parameters) that are not currently
available but that will later be required for importing. Only do this, however,| in
the new project. This may required a second export-import procedure.

3 Activate the program callddar _exim by means of TID. The user interface of
this program is displayed in the following.

#= VARIABLE EXPORT |
YARIABLE EPORT/AMPORT
['winCC project iz opened |
1. Select path and file
2. Select export or import
3. Presz execute
Path e |
& |mport I
" Export
S hoes
’7 | | G | Headmel
| Execute [ | Cancel
Import - Export
The following settings are necessary for exporting or importing the data:
Location, Import Export
action
Path Select the project folder Enter the project folder for tag export by

which contains the files for | selecting the file named
tag import by selecting the | <project name>.mcp.
file named

<project name>.mcp. The
files which contain the data fo
be imported must be located
in the same folder as the
project file.

Action Selectmport. SelectExport.

If you want existing tag data
to be overwritten, select
Import overwrite.
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Name_ vex.csv

consists of a header and data
records.

Location, Import Export
action
Execute Click Execute. Click Execute.
The dialog box then The dialog box then displayed shows the
displayed shows the parameters set and executes the procedure
parameters set and executes | after you have clicked OK.
the procedure after you have
clicked OK.
Due to the checks performed,
import takes more time.
Statusdisplay | End export/import End export/import
Tagfile Basis for import: Thetag list generated isstored in thisfile

astext. You can open it directly by means
of thevar button or edit it in atext editor
(Notepad) or in EXCEL.

Tagfile

Name_cex.csv

Basis for import:

consists of a header and data
records (structural
components).

Thisfile contains the currently configured
linkswhich arereferred to in the tag file.
Y ou can open it directly by means of the
con button or edit it in atext editor
(Notepad) or in EXCEL.

Data structure
file

Name_dex.csv

Basis for import:

consists of aheader and data
records.

If tags with data structure types are
included, thisfile containing structural
information is aso generated. You can
edit its contents using a text editor
(Notepad) or EXCEL.

Diagnostics
file
Diag.txt

A diagnostics file containing
information asto which tags
were not able to be imported.

The program can be exited by clicking the End button.

List of tags
The structure of thetag listsis explained in the table below.
Field Type Description
Varname char Tag name
Conn char Connection
Group char Group name
Spec char Internal tag or address (matching type of link)
Flag DWORD
Common DWORD
Ctyp DWORD Tag type
1 BIT
2 SBYTE
3 BYTE
4 SWORD
5 WORD
6 SDWORD
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Field Type Description
7 DWORD
8 FLOAT
9 DOUBLE
10 TEXT_8
11 TEXT_16
12 Raw datatype
13 Fied
14 Structure
15 BITFELD_8
16 BITFELD_16
17 BITFELD_32
18 Text reference
ClLen DWORD Length of thetags
CPro DWORD Internal or externa tag
CFor DWORD Format conversion
Protocal
P1 BOOL Error at upper limit
P2 BOOL Error at lower limit
P3 BOOL Conversion error
P4 BOOL Write error
P5 BOOL
P6 BOOL
L1 BOOL Substitute value on upper limit error
L2 BOOL Substitute value on lower limit error
L3 BOOL Start value
L4 BOOL Substitute value on link error
L5 BOOL Upper limit valid
L6 BOOL Lower limit valid
L7 BOOL Start value valid
L8 BOOL Substitute value valid
LF1 double Upper limit
LF2 double Lower limit
LF3 double Start value
LF4 double Substitute value
Scaling
SCF DWORD 1 when scaling is defined
SPU double Range of values, process from
SPO double Range of values, process up to
SvuU double Range of values, tag from
SvOo double Range of values, tag up to
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Connection list

Data structure list

Field Type Description

Conname char Logical tag name

Unit char Channd Unit

Common char Genera

Specific char Specific link parameter

Flag DWORD

Field Type Description

Datastructure | short Data structure name or component name
Type D short Identification (is used in tag list under Ctyp)
Creator ID short

In order to be able to continue processing thetext listsin EXCEL (Verson 7.0 or 8.0), you
must open the exported files of file type Textfiles [* prn; *txt; *csv].

Specifications

3-66

Customization of thetag datain the text list is performed under the following special

specifications:
Type In text list In WinCC
Connections | General description If not available, logical links must be
redefined!
Special description of If not available, channel DLLSs must be
channdl DLL redefined!
Tag group No group information The group information is automatically
If groups are defined in the generated when the first tag of a group.
project, which do not contain
any tags, these groups are
also not exported.
Tags General description
Specific description Channd DLL or internal tag
Respective channel DLL or
internal tag
On export, themissing Tags whose specific description ismissing
sections are replaced by *. are not imported!
Tagsof Data | Assignment corresponding to | Is assigned to the data type.
structure type | the data structure definition
of the structurelist.
Data structure Must be defined by the person configuring
definition the system.
Limits Arenot exported or imported | Must be defined by the person configuring

viathetext lis.

the system.
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Before you import the modified or new tags, backup the data of your project. Changes are

made in the database. These database changes cannot be undonein WinCC.

Multilingual texts of the pictures

3.3.9.6 Taking over multilingual texts (from pictures, in messages)

The multilingual texts stored in the pictures can be transferred to the new project by

copying the picture itself.

The respective language must be added to thetext library in the new project. Check the
settingsin the Text Library. Each language must have its own column!

=: Text Library - [pictu_00.MCFP]

File Edit iew Options 2

|English

& [Ba| 5| S(eE(w|

. iTextlD [German

b
2 Benutzervenwaltung
3 Freigabe fiir Bereich
4 Systemwechsel
5 Beobachten
6 Prozefibedienungen
7
8 Reportsystem
9 Archive bedienen
10 Bildwechsel
11 Runtime beenden
12 Projekt bedienen

For Help, press F1.

Hiherwertige Prozelbedienungen

Useradministration
Authorization for area
Systemchange
Monitoring
Processcontrolling
Higher Processcontrolling
Reportsystem
Archive controlling
Picturechange
Runtimeend
Projectuse

|E1 Texte

Should only some of the languages be taken over in the new project?
Sincethe entire text information per picture is stored, reconfiguring in the respective
language must be carried per picture. Y ou should consider whether or not it makes more
sense to del ete the texts already configured. Switching over to runtimeis made possible
only by means of specially configured keys and could consequently be restricted for the
project. If you nevertheess want to delete the texts for alanguage that has already been
included, we recommend you use the export and import function viathe auxiliary tool

known as language.
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Taking over pictures with text references

If text references are used in the pictures taken over, the following data must also be taken
over:

« the associated tags (export or redefinition) from the tag management of the WinCC
project
e thetextsfrom thetext library

« Thetext reference tags must be provided with the valid text identification numbers (text
IDs). Check whether thetext IDs still match up with the associated texts.

Taking over texts from the text library

If only some of thetexts from the text library are taken over, you must adjust the text I1Ds
accordingly. Textsfrom the text library can be taken over by means of the export/import
mechanism in the Text Library editor.

3.3.9.7 Taking over messages

3-68

The information basis for messages (alarms) requires
* modification and
e agreat deal of configuration work due to the volume (bulk data).

For this reason, the option of taking over message data from previous projectsis used very
frequently. The following methods of taking over messages can be used depending on the
source of the message data:

« taking over already configured message information from predecessor systems (e.g.
COROS)

< importing (Sngle) messages from an existing WinCC project
< importing message information from the concept phase
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Taking over messages from COROS

The procedure for the sources quoted above |ooks as follows:

Step

Procedure: taking over existing COROS message texts

1

In COROS, export message information (mldtexte.txt)

2

In WIinCC, read in this message file using the Dynamic Wizard Import Functions
— Import Messages. The dataisnow imported into the current WinCC project.

— Dynamic-wizard
%% Import Messages

%2 Import S5L Only Tag
;f;lmpu:urt 57 55 - Azzignment List

1| | 3
5. m. [ Us. |4|r|

Taking over messages from a WinCC project

If messages are taken over from an existing project, you must first clarify whether or not
the destination message system (Alarm Logging) has been set up in the database structure
in the same way. The differences can be seen, for example, in the user and process value
blocks. If possible, organize the destination data blocks according to sequence (aswell as
according to the length of the text e ements) straight away. Otherwise you will have to
made adjustmentsin the individual columns before importing.

Step | Procedure: taking over existing WinCC message texts

1 Open the Alarm Logging editor in the current project.

2 Call the message export procedure by choosing Messages — Export Single
Messages from the menu.

3 Specify the destination text file in which the message information to be exported
isto be stored.

Under Selection..., select the messages to be exported; use the criteria, e.g.
Number, Message class.

4 Start the export procedure by clicking Export. A text file containing items of
message information separated by commasis how created.

5 Close the current project and open the new one. Open the Alarm Logging editor
again and define the necessary message classes and message types. Define one
message per message type, in order to retain the basic framework for the
following import.

6 To export these basic messages, select AMessages — Export Single Messages....
Repeat steps 3 and 4.

7 Now open, e.g. in EXCEL, the message file of the source project and the message
file of the destination project. The columns are separated by commas.

Compare the structure of the message blocks and, if necessary, make adjustments
by reorganizing or renaming columns.
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Step

Procedure: taking over existing WinCC message texts

Enter theindex 0 in each of the blocks with the text I Ds. This means that the texts
are automatically organized in the text library when imported. Under no
circumstances may the old ID numbers be retained!

The modified file must once again be saved as atext file.

Now call theimport procedure by selecting Messages — Import Single
Messages....

Now specify the source text file with the exported message information. Y ou
now have to decide whether existing messages are to be overwritten during
importing. The messages are assigned by means of the respective message
number, which must be uniquely defined in the project.

10

The messages are then imported and supplement your existing message system
(Alarm Logging) with the message information already configured. Check the
assignments imported.

i Import Mezzages E |

File:

| |

[ File format WinCC Version 1.0

Mode
i~ Ovenwrite Messages and Import Mew bMessages

& |mport Mew Messages Only
i~ Delete Mezzages

[y [rameelmpart |

Specify the file fram which messages should be imparted.

TTHT

=3

If message dataistaken over from aWinCC V 1.10 project, you must pay attention to the
column headers in the message text filel
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Importing message information from the concept phase by means of EXCEL

tables

The message information is aready available in an EXCEL table. These messages can be
taken over by incorporating the columnsinto the message structure of the WinCC project.
This must be done by building on a WinCC message file. Thisfileis created in the
following manner:

Step

Procedure: creating a message structure

1

Open the new project in the WinCC Control Center. Open the Alarm Logging
editor and define the necessary message blocks, message classes and message
types. Define one message per message type, in order to retain the basic
framework for the following import.

To export these basic messages, select AMessages — Export Single Messages....

Specify the destination text file in which the message information to be exported
isto be stored.

Start the export procedure by clicking Export. A text file containing items of
message information separated by commasis how created.

In EXCEL, open the message file and the freshly created message file of the
destination project. The columns are separated by commas.

In thetable, create a copied linefor the corresponding message classymessage
type. Take over the message texts etc. from the source data and enter them in the
associated blocks. For example: Block 1 — Message text.

Number all of the message lines, e.g. garting from 1. This can be done very
quickly in EXCEL with the aid of the numbering in the message number column.

Enter theindex 0 in each of the blocks with the text I Ds. This means that the texts
are automatically organized in the text library when imported. Under no
circumstances may the old ID numbers be retained!

The modified file must once again be saved as atext file.

In the Alarm Logging editor, call theimport procedure by selecting Messages —
Import Single Messages....

Now specify the source text file with the exported message information. Y ou
now define the parametersin such a way that existing messages are overwritten.
The messages are assigned by means of the respective message number, which
must be unique in the project.

The messages are then imported and supplement your existing message system
(Alarm Logging) with the message information already configured. Check the
assignments imported.

3.3.9.8 Taking over measured values

Since the specifications for measurement points and the definitions of the process value
archives and user archives together with their properties are integrated directly into the
database structure, it isnot possible to take over measured values (without direct accessing
of the database, which requires a sound knowledge of the database). This means that either
these archives and measurement points must be reconfigured or the data istaken over
automatically at the start of configuration by copying an entire basic project.
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3.3.9.9 Taking over print layouts

Copy the desired print layouts (*.rpi for pagelayouts or *rpl for aline layout) from the
source folder to the \PRT folder of the new project.

3.3.9.10 Taking over global actions

Copy the desired global actions or background actions (* pas) from the source folder to the
\Pas folder of the new project.

3.3.9.11 Taking over project functions

* fer) from the source folder to the \iibrary folder of the new project. To make these
functions known to the project, you have to activate the option Options — Generate Header
in the Global Scripts editor. Y ou will find a detailed description of how to do thisin
Section 4.1 The development environment for scripts in WinCC.

3.3.9.12 Using standard functions

Contrary to project functions, standard functions don't have to be copied. These functions
areimmediately available for the project, since they are known to all WinCC projects on
the station.

3.3.9.13 Taking over user administration

Since the specifications for user groups, users and access rights are integrated directly into
the database structure, it isnot possible to take over user administration. Thismeansthat a
reconfiguration is necessary.

Thereis one way round this: the dataistaken over automatically at the start of
configuration by copying an entire basic project.
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3.3.10 Working without a mouse

Plant pictures arein many cases controlled under WinCC by means of the mouse. The
mouse click or mouse action is the event among the respective types of dynamization,
which isused most frequently and in the greatest number of different variants (l€ft or right
mouse button, press or release). There are, however, systems which are controlled using
both amouse and a keyboard or even just a keyboard. Operator panels, for example, are
exclusively controlled by means of a keyboard.

3.3.10.1 Working with a keyboard

A keyboard offers the following input options:
« Function keys F1 through F12

e Special function keys (e.g. Operator pand function keys SF10)
e Standard keyboard inputs

< Moving around by means of input fields or control buttons, by means of arrow keys or
special keys

Configuration of the control actionswithout amouse must looked at separately for the
following areas of configuration:

e Control buttonsin the plant picture (e.g. for changing pictures)
< by means of function keys
« by means of special keys
e by means of standard keys
e "Any key" control
« Moving around by means of contral objects
e Input fields in the plant picture
e input/output fields
e gpecial input objects (check box, ...)

e Alarm Logging (message windows)
< contral actions by means of function keys
< contral actions by means of specially configured keys

e TagLogging (trend or table windows)
< contral actions by means of function keys
< contral actions by means of specially configured keys
e Starting aprint job by means of akey
« Logging on or off by means of the keyboard
Control buttons are configured in the typical Windows style. Thisiswhy you will find the

standard Windows control button in the Object Palette. Y ou can add other graphical
dementsto this button at any time.
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Control buttons

Text

Control actions by means of function keys

Function keys F1 through F12 on the standard keyboard are frequently used as (additional)
keyboard action for control buttons for changing picturesin the plant picture hierarchy.
These function keys can be assigned at any time to the configured Windows buttons as hot
keys. A hot key offers you the quickest way of initiating the function assigned to it.

Button Configuration H |

Text |F15

— Font

Fant... | Arial

— Change Ficture on Mouze Click

Pazswaord, | <Mo access-protection:
Hatkey... |

] I Cancel |

Hot keys can be assigned, for example, to the functions keys mentioned. These keys are
already displayed in the configuration dialog box as selection buttons.

If you need to combine a key with, for example, the SHIFT key or CTRL key, then simply
enter the desired key sequence (e.g. SHIFT+F2) directly into theinput field by pressing the
respective keys. There isno need to enter any special codes.

The key combination you have sdlected is displayed in theinput field.
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Trnigger by Keyboard Input
Function keps:

() (21 e o s s o o

|STFH3 +F5

Trigger with

Pozition the curzor an the figld with the title "Trigagered by'' and hit the
dezired kepkey combination, or zelect a function with the mouze.

k. Cancel

Thiskey selection is stored in the properties of the object and can be modified either by
means of the configuration dialog box or directly by means of the property Miscellaneous
— Hot key.

i Object Properties i E
| ] %Igl IEuttn:nn

Froperties | Eventsl

L]

= Button Atribute | Static | Dyna

- Geometmy Operator-Control Enable Yes 3:,3

- Colarg I zer level <Mo access-protection: 3:,3

- Shyles Dizplay Yeg ik

- Fant Toolip Text STRG+FS ik

- Flazhing Configured Languages  English [United States)

- Migzcellaneous | |Adapt Border Mo 3:,3

- Filling Hat Key [#]
Ficture Statuz On & E
Ficture Statuz Off & E

=]

Action for hot key

The action which isto be triggered by entering the function key (hot key definition) must
be stored under the events of the Windows button, the event under which it must be stored
being the Mouse Action. The event istriggered when the mouse button isreleased, but
only when the mouse pointer is positioned over the object when pressed and released. If
thereis no action stored under the mouse action (click) event, but e.g. only under the
(similar) event known as Press lefi (i.e. the left mouse button), the action will not be
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triggered by the function key! When configuring, please also note that the function key can
only be used once in the picture.

i Object Properties EH
| i) %If/fl IEuttn:nn IButtnnF15| j
Properties Ewents |

=l- Button & | | Execute in the case of Action |

- Mouse M ouse Action
i Keyboard Fress left
i Miscellaneous Releaze left

=8 Property Topics Fress right

[+l Geomeatry Releaze right
.. Colars, bl
4 I I »

Pl P S T

Special function keys

If you use special function keys, e.g. the operator panel buttons F13, S1 etc., for controlling
the pictures, these keys must be reassigned to key combinations. The F13 key could, for
example, be reassigned to the combination SHIFT+F1. In addition to the usage for the key
combinations chosen in the visualization mechanism as described above, the combinations
are also defined specific to particular devices. You will find specia keyboard settings for
this purpose, which depend on the respective devices used. For example, afile named
FI25.key isprovided for the settings of the key codes for an industry PC. These device-
specific files are used for storing the codes for the function keys. After adjusting the device
keyboard definition - per function key with the respective hexadecimal code - and
activating the new keyboard codes, these keys in the plant pictures can then be used for
working in the pictures.

Standard keys

If the action ishot assigned to a function key input but to a key on the standard keypad, e.g.
the letter m, thiskey is stored as a hot key under the Windows button object.

"Any key" control
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The design of the control buttonsfor the plant pictures can itself be created. You can find
other control buttons, e.g. in the user library under 3D buttons or user objects.

Objects you have designed yourself that are not based on the Windows button cannot be
configured as hot keys. All other objects must be configured for button control by means of
the Button event of the object. The following keyboard events are availabl e per object:

* Press
* Reease
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i Object Properties EHE
[e]2]2] [Gow [Giouc =

Properties  Events I

El- G_ru:uup « | | Execute in the caze of | Action
Mouse Fress
Feyboard Release &

i Miscellaneous
=- Froperty Topicz
- Geometry
-- Colors -

1] B 4| | »]

This button event must be available to enable configuration of keyboard control actions.
When using predefined buttons from the user library, you must therefore first check
whether or not this button is suitable for working with only a keyboard and without a
mouse. The shift buttons of the user objects, for example, are not always enabled for
keyboard control actions. This means you may have to make adjustments.

Preconfigured button (key) actions (e.g. scralling through the picture hierarchy) can be
found in the optional packages (e.g. Basic Process Control - Picture Tree Manager €C.).

If one of these objectsis used asa control dement, the button (key) which triggersthe
action is configured to respond to either the Keyboard - Press or Keyboard - Release event.
Either adirect link or aC action can be configured asthe action.

Thetriggering button event is either

e an"any key" action or
e asdected key on the standard keypad.

If the event isan "any key" event, adirect link can be used. In contrast, if a specific key
input has to be checked, a C action must be used. The C action checks the key code
entered, character for character, before continuing the actual sequence of the action:

i f (nChar==S)
OpenPicture("Start. pdl");

If key combinations are queried, further checks must take place after the first keyboard
code is queried. To this end, the special function ,GetAsyncKeyState* must be used in the
following way:

#pragma code("user32.dl|");
i nt Get AsyncKeyState(int vKey);
#pr agma code();

int nRet;
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// Query on F1
i f (nChar==112) {
/11f F1, query if SH FT operates
nRet = Cet AsyncKeySt at e( VK_SHI FT) ;
//Bit set for key pressed
if (nRet & 0x8000) ({
/! Here you can edit further
// instructions that are initiated for the
/'l correspondi ng key comnbi nation

/11f F1, query whether CTRL operates

nRet = Get AsyncKeySt at e( VK_CONTROL) ;

//Bit set for key pressed

if (nRet & 0x8000) ({
/! Here you can edit further
// instructions that are initiated for the
/'l correspondi ng key comnbi nation

/11f F1, query if ALTGR operates

if (nFlags & KF_ALTDOWN) {
/! Here you can edit further
// instructions that are initiated for the
/'l correspondi ng key conbi nation

//1f F1, query if ALT operates

nRet = Get AsyncKeySt at e( VK_MENU) ;

//Bit set for key pressed

if (nRet & 0x8000) ({
/! Here you can edit further
// instructions that are initiated for the
/'l correspondi ng key comnbi nation

}

} /1 End of keyboard query

}

3.3.10.2 Moving around by means of control objects (input fields and control

fields)

The mouse can be used to click directly onto every controllable object. Whether or not
objects can be controlled isindicated by the mouse pointer changing. How can these objects
be controlled without a mouse?

Alpha cursor / Tab order

3-78

Y ou can move between the controllable objects in runtime mode by means of the
movement keys. A distinction is made between:

« aphacursor objects (I/0 objects) and
e taborder objects.

I nput/output objects are sel ected by means of the alpha cursor (the Tab key or SHIFT+Tab
key combination).

All control el ements (whether controllable by mouse, keyboard or both) can be integrated
into control by means of the tab order. The 1/O fields can be integrated into control by
means of both the alpha cursor and the tab order.

WinCC Configuration Manual
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TAB sequence

Using the so-called 7AB order (it can be set by choosing Edit —TAB Order —Alpha
Cursor or —Tab orders from the menu) you can influence the order in which operator-
controllable objects are addressed in RUNTIME mode. The object currently selected can be
visualized in Runtime. Thisisthe runtime cursor, which can aso be turned off (Computer
properties — Graphics-Runtime). Windows-styl e buttons are always shown with a dashed
guadrangle on the button.

Moving around between the controllable elements depends on the settings for the Graphics
Runtime (Computer properties — Graphics-Runtime).

Movement Standard keys Key settings

Up, Down Cursor (arrow) keys or Other key settings by means of Computer

left, right Tab (next) or SHIFT+Tab properties —Graphics-Runtime — Cursor
(previous) control: keys

Alphacursor / | Tab order Switching between alpha cursor and tab

Tab order order by means of hot keys (Computer

properties — Graphics-Runtime — Hot
keys) or self-defined keys (using the
internal function SetCursorddode)

Movementin | Normadl, i.e. line-by-line Changing the characteristics (behavior) by
tables (cursor | editing means of Computer properties —
group) When the cursor hasreached | Graphics-Runtime — Cursor control:

the end of the cursor group, it | characteristics
remainsin this position.

Input/output fields

Configured input/output fields can be written in directly after being selected viathe
keyboard, i.e. you can enter your new dataimmediately. A pure output field (Properties —

Input/Output — Field Type —Output) cannot be changed.

Input is confirmed as afunction of the configured property (Properties — Output/Input
—Apply on Exif) by means of ENTERIn contragt, the ESCAPE key (ESC) exitsinput
without saving the changes (if any) made.

Other input objects

In addition to the typical analog input fields, Windows applications offer other input
options. These particular objects can be found in the Object Palette under Windows Objects

¢ Check Box

e Option Group

Theindividud selection fields of the check box or option group are set by means of the
spacebar, moving across the individual componentsin the box or group performed by
means of the Up/Down keys (e.g. arrow keys). Thisisthe key assignment aready set by
defaullt.

Anocther input object is the text list object. Y ou can make a selection by means of an
opened list that is dependent on the entries configured:

This object can likewise be controlled by means of the sandard keyboard. Thereis no need
to store a special configuration for the keyboard control action.
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Thelist is opened by pressing ENTER, moving around in the list performed by means of
the Up/Down keys and confirmation of the current selection by pressing ENTER.

Further input objects could be used by means of the OCX e ementsin WinCC. Control and
configuration of these objects depends, however, on the events and properties available
which have been defined specific to the object. Thismust be clarified in each individual
case.

3.3.10.3 Alarm Logging function keys for the toolbar buttons

In the message windows, different control buttons are set in the toolbar, which are
controlled by means of the mouse (standard).

The most frequent control actionsin a message window are
« sdecting a message for acknowledgement

« moving up/down through the messagelist
« scrolling through the message list

When aopening the message window or through a further control action, control must liein
the message window (application window) and not in the main window. Depending on the
current controllability, the key actions (or function keys) act on the function key bar of the
main window or on the stored key actions of the message window.

BiG 2| wiEE 2l ElL] g E=E=EEE Ei=EE

i|Date Time Numlmessage text

This can be achieved, for example, by setting the current focus of contral in this section of
the window. The focus of control isnormally set by clicking with the mouse.

Using the keyboard, the focus can be set in message windows by means of the following
configurableroutes:

« changing the window by means of a hot key
« setting the focus by means of a control button or

e setting the focus directly to a defined element in the message window on opening the
picture.

Changing (switching) to the message window by means of a quick control action (hot key)
which can be used in the same way for all window changes, i.e. in trend windows too, is
defined in the startup parameters of the Graphics Runtime. The key combination (e.g.
CTRL+W) is entered under Computer properties — Graphics-Runtime — Hot keys —
Window On Top.

Once the message window has been opened, the buttonsin the toolbar can be activated
directly by means of this key sequence.

Direct setting of the focus of control in the message window is, however, achieved by
means of the internal function Set Focus. A C action on making akey action or on Open
Picture (Picture Object — Events — Miscellaneous — Open Picture) can therefore
influence activation of control of the message window.
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The functions for the focus of the picture can be found in the Global Script editor under
Internal functions — graphics — set — focus. For example, the following functionis called
to set the focus of control:

| Set _Focus(picture name, object nane);

The name of the main window (picture name) and the application window (object name)
must be entered asthe parameters.

A message in the message window is selected by choosing the message line. When the
message window is opened, the cursor is positioned in the youngest message (the last
message in the message picture). Whether or not it isactually possible to select a message
in the window or to scroll through the messages depends on the whether the scrall
mechanism is active or not.

The picture scroll mechanism can be turned on/off either by means of a button in the
toolbar or directly in the configuration of the message window template. When a pictureis
opened, the scroll mechanism is actively turned on in the Alarm Logging — Message
Window Templates — Parameters — AutoScrolling editor.

Configure message windows. E |

General Infn:nrmati-:nnl Meszage Line Farameters I Statuz Barl Tn:n:nll:narl

— Separation Lines -
s Line Tit
V' Harizantag e
I™ | Ehange Line Herght
¥ “ertical :
™| fdapt Font Size
— Selection
& Mo Selection [T Column Title
[T Change Column width
£ Cel ?
™| Change Eolummdrangemer
" Line [ Sharten Title
V¥ futo-Scioling [T Sharten Cell Content
Set the appearance of the meszage window [table]. =

k. I Cancel Sppli | Help |
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If scrolling and the focus of contral in the message window are active, the movements can
be performed as follows:

Movement Standard keys Key settings

up/down Arrow keys Individual message lines

through the

message list

Start, end of Home, End keys Start, end of message picture

message lis

Scrolling Scrolling keys (Page Up/Page | Several message lines
Down)

In addition to being able to activate the buttons on the toolbar (such as acknowl edgement of
the sdlected message) by means of standard mouse action, you can also define control
actions by means of function keys.

A separate key action can be stored under the properties for each button displayed on the
toolbar (4larm Logging — Message Window Templates — Toolbar — Key Crossed and
Selected — Properties).
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For example:
Configure message windows. E |
General Infarmation I b ezzage Line I Parameters I Statuz Bar T oolbar |
¥ Display Toolbar Keyboard
— Alignment [] Display process message window, -
 Left Drigplay short term archive.
izplay sequence archive.
. [ Digpl h
" Right [] Haom acknowledgement
= Tap Single acknowledgement
roup acknowledgemen
[T knowled t
" Botto Auta-Serall OnA0f =l
1 = .
[ &l keyboard functions
Specify if the Toolbar should be displayed and where. Select the ==
required key functionz. Set the operator authonzation and the key code
by zelecting the function and =
calling the properties dialog, Operator Function

ISingIe acknowledgement E

ok, |

¥ Selected In The Window

O perator
Authorization;

|< Mo access-protection: |

Fepk.ey Combination:
ALT + 0

Flace the cursor on the box above and
presz the desired key or key combination.

(] 4 Cancel

These configuration steps enable you to assign a key combination to each and every one of
the buttons used for the message window. Y ou should therefore also define key actionsto
enabl e the message window to be controlled by means of the keyboard.

3.3.10.4 Alarm Logging - toolbar buttons designed specifically for a plant

All the toolbar buttons are specified by WinCC and they cannot be changed. If agiven
button layout is specified for the plant to be configured, you must deactivate the WinCC
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toolbar (i.e. notoolbar) and design the relevant buttons yourself. All of these new button
objects can be designed to satisfy the wishes of the customer, e.g. given icons.

The functiondity assigned to a particular button must, however, still be configured as an
associated action. In the C action of the associated event (e.g. Press button), the
corresponding standard function must be selected from the function tree.

The functions available for assigning to buttons can be found in the Global Script editor
under Standard functions — alarm. For each button in thetoolbar, thelist containsa
function which correspondsto it. For example, the Single Acknowledgement button is
called by means of the following function:

| OnBt nSi ngl Ackn(wi ndow nare) ;

The name of the message window template must be entered as the parameter.

These actions can also be used for buttons you have designed yourself by means of mouse
control.

A number of examples of such buttons can be found in the optiona packages for the alarm
system (e.g. Basic Process Control - Horn acknowledgement etc.).

3.3.10.5 Tag Logging function keys for the toolbar buttons

3-84

In the trend or table windows used for displaying measured values (also known astrend
displays), various buttons are assigned to the toolbar, which are normally selected using the
mouse.

The most frequent control actionsin atrend window are
« scrolling through the measured values (time axis)

e sdecting atime frame
e sdecting trends

e usingthereadruler

After opening the trend window, the current trend curve is displayed depending on the
configuration.

When opening the message window, control must lie in the trend window (application
window) and not in the main window. Depending on the current controllability, the key
actions (or function keys) act on the function key bar of the main window or on the stored
key actions of thetrend or table window.

This can be achieved, for example, by setting the current focus of contral in this section of
the window. The focus of control isnormally set by clicking with the mouse.

Using the keyboard, the focus can be set in trend or table window by means of the
following configurable routes:

 changing the window by means of a hot key
« setting the focus by means of a control button or

« setting the focus directly to a defined element in the message window on opening the
picture.

Implementation of these different variants can be found in this chapter under the description

of Alarm Logging.
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In addition to being able to activate the buttons on the toolbar (such as selection of atime
frame) by means of standard mouse action, you can also define control actions by means of
function keys. By default, theindividual buttons are occupied by the function keys F1
through F10.

A separate key action can be stored under the properties for each button displayed in the
toolbar (Tag Logging — Trend window templates — Template — Toolbar — Configure...).

For example:
Toolbar [ x| |
¥ Dizplay toolbar Keyboard functions [ all keyboard functions
- Aligrment []0nline-Help-System
= Top
e oo [w]Firzt Data Record
GUEI [w] Presvious Data Record
) [Left [w] M et Drata Record
: Last Data Record
~
Bight Edit ;I

K.endfey Combination: I.ﬁ.LT +H

Set if and where the toolbar iz to be dizplayed. Select the
reguired keyboard functions and azsign them key combination.

Pozition the curzor of the field "Kep/k.ey Combination and
activate the desired key combination,

—t—
A

] I Cancel

These configuration steps enable you to assign a key combination to each and every one of
the buttons used for the trend or table window. Y ou should therefore al so define key actions
to enable the trend or table window to be controlled by means of the keyboard.

The following standard keys can be used in the trend window once the respective function

key has been activated:
Movement Standard keys Key settings
Read ruler Arrow keys For moving theread line l€&ft or right.
Zooming For sdlecting zoomed For setting and activating substitute input
window. aid for mouse(see system settings).
INS and arrow keys enable you to define
the zoomed window.
Dialog boxes, | Tab key For moving between theinput fields
e.g. arcchivetag
selection
Arrow keys For moving within tag selection or tab
selection
+ key (- key) For displaying or closing thetree of the
archive tags
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Movement Standard keys Key settings
Spacebar For canceling selection or a selection.
ENTER key For confirming and exiting a dialog box
ESC For canceling adialog box.

Tag Logging - toolbar buttons designed specifically for a plant

All the toolbar buttons are specified by WinCC and their design cannot be changed. If a
given button layout is specified for the plant to be configured, you must deactivate the
WinCC toolbar (i.e. no toolbar) and design the rdevant buttons yourself. All of these new
button objects can be designed to satisfy the wishes of the customer, e.g. given icons.
The functiondity assigned to a particular button must, however, still be configured as an
associated action. In the C action of the associated event (e.g. Press button), the
corresponding standard function must be selected from the function tree.

The functions available for assigning to buttons can be found in the Global Script editor
under Standard functions — TAGLOG (or additionadly — TEMPLATE for thetable
functions). For each button in the toolbar, the list contains a function which corresponds to
it. For example, theread ruler is called by means of the following function:

| TI gTr endW ndowPr essLi neal But t on( pi cture nane);

The name of the trend window template must be entered as the parameter.

These actions can also be used for buttons you have designed yourself by means of mouse
control.

3.3.10.6 Starting a print job

3-86

A print job can be started in anumber of different ways. In the Control Center, for
example, printing is activated directly by selecting from the list of print jobs. Y ou can,
however, also create a Print button in the plant window itself, which you can used to start
the print job.

This button already exists in the toolbar for the message lists and can, as described on the
previous pages, be activated by a function key or a key you have designed yourself.

A printout of the screen contents - a hardcopy - can be activated in every picture by means
of ahot key. Thishot key is set globally in the project properties. To do this, select Project
properties — HotKeys — Hard copy inthe Control Center and define the hot key by
directly entering the key combination (by pressing the respective key(s) on the keyboard).
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Project properties |
Gereral Infn:nrmatin:nnl Update Cycles  Hotkeys I

Hat kevz are key combinations to which vou can azsign
gpecific actionz within WinCC.

Actions:
Logon Bzzign

Lo aff
[ [:LT

Freviouzly aszigned

Presz the key combination that you want bo use az a shortout,
Y'ou can uze the DEL key to delete the hat key.

] 4 I Cancel | Help |

If you configure your own button for printing a defined print job in the plant picture, the
action must be triggered by a C action. As described at the beginning of the chapter, the
button is activated by, for example, afunction key (see hot key) or akeyboard action (e.g.
the D key). The C action must correspondingly be configured to the event in question (e.g.
Mouse Action or Keyboard - Press). WinCC makes this functionality available with the

functionsin Standard Functions — Report — ReportJob.

| Report Job( " Docunent ati on Control Center","PRINTJOB"); |

The function requires two transfer parameters, thefirst of which isthe name of the print job
and the second of which defines the print destination (printer or scren).
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3.3.10.7 Logging in or out

In addition to the hot keys that can be configured for thelogin and logout procedures, you
can a so configure a button which callsthe Login dialog box. You can aso log out by
means of a key action. For this purpose, you have to configure a separate button, which can,
for example, be activated both by a mouse action and viathe keyboard. You can also set a
function key control action by means of the hot key property of the button. The various
variants of button and key action are described in detail at the beginning of this chapter.
The function which must be used for login and logout isa WinCC application function.
Thisfunction must be configured asa C action. Attach the C action, for example, to the
event known as mouse click or the event press key.

The following function is used for logout:

#pragma code ("useadmin.dl|")
#i ncl ude "PWRT_api . h"
#pragma code()

PWRTLogout () ;

Login isactivated by the WinCC C application function PWRTLogin().
Here isan example of how this function could be used:

#pragma code ("useadnmin.dl|")
#i ncl ude "PWRT_api . h"
#pragma code()

PWRTLogi n(c) ;
The dialog box that pops up can be controlled by means of the standard keys:
Movement Standard keys Key settings
Individual Tab key (forward) or For moving theread line l€&ft or right.
input fields SHIFT+Tab (backward)
Arrow keys
Confirm (OK) | ENTER key For exiting adialog box and confirming
the input.
Cancd (Abort) | ESC For canceling adialog box or inpuit.
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3.3.11 Module technology

Picture modul e technology is a crucial strategy for enabling quick and simple configuration
and the reusability and maintainability of configured picture components.

A configured process box is used, for example, for several process components of the same
kind (e.g. valves or controllers).

The original picture window configured can now be reused for the control modules that are
to be worked with and visualized in the project. Thisis donein accordance with the
following principles:

e copying a picture window and reconnecting the tag fields

e using a picture window whose tag fields are assigned on being called (indirect link)
e using user objects with prototypes and objects created from them

e creating prototype pictures and integrating them

e creating OCX picture modules and integrating them as WinCC OCX objects

Comparing the different techniques

These techniques differ very greatly with respect to how they are applied, the complexity of
configuration and their possihilities. For this reason, we will start by comparing the

alternatives.

Type Advantage Disadvantage

Copy of Simple procedure All object links must be changed.

picture Changes to picture buildup lead to

windows complex post-processing.

Picture «  Once-only buildup of the | Changesto picture buildup lead to

window with picture window with complex post-processing.

indirect link simple C actions

» Reuse without copying

the basi ¢ picture window

Smart objects | Once-only buildup of the « Changesto picture buildup lead to

Obja:t W|th ||nk by means Of poﬁ_proc ng, |e picture

existing Dynamic Wizards regeneration.

e Cannot be changed centrally.

Prototype «  Once-only buildup of the | (Good) knowledge of C necessary.
pictures object

e Can be changed centrally.

OCX « Simpleintegration into Must be created by writing a program
configuration of WinCC | (C++, VB 5); cannot be created by means
as an object in the picture | of WinCC configuration.

* A later modification of
the OCX object doesn't
lead to post-processing in
the objects generated,
except when changes are
made to the object
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Type Advantage Disadvantage

properties

e High leve of performance

e Other graphica
possibilities

e Buying-in of new objects
(e.g. PCS7 modules)

If only afew simple picture modules are used in the project, one of the firg variantsis
adequate enough to satisfy the person configuring the system. These variants can be
implemented without any great training being required.

The user object is particularly suitable for simple objects of low to medium compl exity and
tag link. If you foresee that the object will require a number of changes, you will find it
makes sense to get to grips with the concept of prototype pictures.

If the graphic modules are of a complex nature or if comprehensive processing work is
required, preference should be given to OCX technology. The OCX objects available will
in the future grow stronger and stronger in thisfield.

In thefollowing chapters, we will show you the various types of picture module
configuration and how they are put to use in the plant pictures. Thiswill enable you to form
you own picture of the different variants and their applicationsin your projects.

3.3.11.1 Process box as a picture module

Specific information boxes pop up in the plant picturesto display the current states of a
device (contraller, valve, motor etc.) or to enable you to specify set values. These process
boxes typically contain both current states (actual values) and set values, which can be
entered by the privileged operator.

Creating the information box

3-90

Thisinformation box is created as a pi cture window whose components are connected to
the corresponding (process) tags.

Step | Type Configuration

1 Data structures | Define the data structures to be used in the picture module by
means of the tag management, e.g. motor with actual value, set
value, on-off switch.

2 Picture module | Using the Graphics Designer, configure a picture which
displays the device states, e.g. barsand /O fields, and control
buttons. The size of the picture window (picture object property
- X variableand Y variable) must correspond to the target size
of the picture window.

3 Defining the Define the (process) tagsin the tag management, e.q.

tags Motor_TO1 of the (structure) data type Motor Type, which is
used for the process box.
4 Tag link Now dynamize the individual picture components, eg. I/0
fields, bars etc., by connecting them to the corresponding
(process) tags.

5 Picture window | In the plant picture, create a picture window object and connect
it to the picture window contents created under steps 2 through
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Step

Type

Configuration

4 by means of the Picture window name property.

Properties -
Settings

This picture window object should not be shown when the
pictureisopened. Therefore, the property Display must be set
statically to No.

The appearance of the picture window, with the Windows
buttons and title etc., must also be defined in the properties of
the picture window.

Calling the
pi cture window

This picture window must be caused to pop up by, e.g. clicking
a button or working on the device itself. Design a button which
is connected to popping-up of the picture window object (e.g.
by means of adirect link).

This picture window object, the picture window contents and the corresponding call of the
picture window (button) can be reused in asimilar form for further devices. All you have to
dois copy the picture window object, the picture module and the button. Thereferences
must be adapted each time. The picture window object and the button can both be copied by

being dragged to and dropped in the graphicslibrary (e.g. project library).

Customizing the picture modules

The following individual steps must therefore be carried out when using the picture module

created:
Step | Type Configuration

1 Process tags Define anew processtag, eg. Motor_T02, for the defined data
structure.

2 Copy of the Make a copy of the picture window contents (Motort02.PDL)

picture module | and change all permanently stored references (e.g. instead of

Motor_TO1.ActValue, now Maotor_T02.ActValue).

3 Copy of the Make a copy of the picture window object in the destination

pi cture window

plant picture (by dragging and dropping from the graphics

WinCC Configuration Manual

library). Adapt the reference to the picture window contents
under Properties... — Picture name (Motor02.PDL).

4 Copy of the
button

Make a copy of the button in the destination plant picture (by
dragging and dropping from the graphics library). Adapt the
reference to the new picture window object in the direct link
(Object — Picture Window?2 - Display).

In thisway, the individua picture windows and their contents can be created for each
device and reused by being copied. Ascan already been seen, the work this necessitatesis
that of adjusting the permanently stored references for the picture window contents. For this
reason, there isamore simple method of achieving reusability through indirect addressing.
The amount of adaptation work required should be kept to a minimum.

An dternative solution to thisisto configure the picture modul e without alink to the
picture window. This means that the picture module itsdlf is configured as a non-displayed
object in the plant picture. The great disadvantage of this, however, when changing the
picture module isthat a change must be madein all the picturesin which this picture
module is used.
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3.3.11.2 Picture module with indirect addressing

3-92

So far, theindividual components of the picture module have been permanently connected
to the corresponding (process) tags. If thelink is not made by means of a permanent
configuration but dynamically during runtime, the picture module created can be used with
far greater flexibility. Thisdynamic linking of (process) tagsisimplemented by means of
indirect addressing of theindividual componentsin the picture module. This means that no
direct link is made to the (process) tags; the link madeis only to the container which will
carry the current names of the corresponding (process) tags during runtime.

The adaptational and reusability characteristics of a picture module can in this way be
simplified considerably.

Configuration iscarried out in a similar way to that explained in the steps described above.
Here are the actually stepsto be carried out:

Step | Type Configuration
1 Specification of | Define the data to be used in the picture modul e by means of
data the tag management, e.g. MotorO01__ ActValue,

Motor001 SetValue, Motor001_Switch, on the one hand and
specify the name container for theindividua components that
areto be used in the picture module, e.g. ActV_Name,
SetV_Name etc., on the other. You initialize these tags with a
name, e.g. MotorOO1_SetVaue.

2 Picturemodule | Using the Graphics Designer, configure a picture which
displays the device states, e.g. barsand /O fields, and control
buttons. The size of the picture window (picture object property
- X variableand Y variable) must correspond to the target size
of the picture window.

3 Tag link Now dynamize the individual picture components, eg. I/0
fields, bars etc., by connecting them to the corresponding
container tags which contain the names of the corresponding
tags. You must, however, state in the link that thetag is only
the name of the actual (process) tags. Y ou do this by ticking the
indirek.Adr. column in each case.

4 Picturewindow | In the plant picture, create a picture window object and connect
it to the picture window contents created under steps 2 through
3 by means of the Ficture window name property.

5 Properties - This picture window object should not be shown when the
Settings pictureisopened. Therefore, the property Display must be set
statically to No.

The appearance of the picture window, with the Windows
buttons and title etc., must also be defined in the properties of
the picture window.

6 Calling the This picture window must be caused to pop up by, e.g. clicking
picture window | a button or working on the device itself. Design a button which
is connected to popping-up of the picture window object (e.g.
by means of adirect link).

7 Graphics The picture window object and the button are copied to the
library library (by being dragged and dropped), so they can be reused.
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3.3.11.3 User objects

User objects and the corresponding dynamic wizards can be used to create picture modules
which are easy to reuse. The copy made of the picture module can be connected to the
corresponding current (process) tags by means of simple configuration using the wizard.

A user object isagraphic object designed by the person configuring the system (e.g. a
combination of several objects), whose large number of properties and events are reduced
to the essential properties and events by means of a configuration dialog. This user object is
dynamized by being defined as a prototype by means of the corresponding wizard.

The following steps must be taken

Step | Type Configuration

1 Data structures | Define the data structures to be used in the picture module by
means of the tag management.

2 Picturemodule | Using the Graphics Designer, configure a user object with the
user-defined properties.

A user object isformed from a group of WinCC objects. Initially, these objects are not
configured with dynamics. All the objects that are to be combined to form the user object
are selected and the configuration dialog of the user object is called:

In this diaog box, all the properties of the objects are now declared to be the properties of
the user object, which are later to be dynamized. The basic properties for an object (e.g. the
position and size) have aready been stored for the user object.

Each individual property of the combined objects can be selected in the dia og box and
added to the new user object (per Drag& Drop) as auser-defined property or event.

Each of these properties can be assigned a new (language-independent) attribute name by
the user and also the language-dependent property name (e.g. for configuration in English).
Properties which should not be visibly displayed in the properties dial og, but which are
used for example in scripts, can be hidden by using the @ character. This meansthat only a
few properties and events (to be dynamized) can be displayed. All the others are hidden.

The user object you have designed must now be dynamized. A specific wizard is provided
to enable you to do this.

Step | Type Configuration

3 Dynamization | Call the dynamic wizard called Add dynamics to the prototype.

Asatemplate (i.e. prototype), link each individual property of
the object to the corresponding structural component of the data
structure defined.

The structure member is selected for interconnection by means
of thetag browser.

The wizard, however, only saves the name of the structural
component on the property linked (e.g. Value). Each individua
property must be linked separately.

This object isnow a dynamic object, which, however, has only
been linked as a prototype and isnot active during runtime.
This meansthat it cannot be updated during runtime.

4 Copying tothe | Copy this prototype to the graphics library as an object.
graphicslibrary
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The prototype user object is copied to the graphicslibrary so that it can, for example, be
reused again and again. One exampl e of a dynamic object are the pointer instrumentsin the
WinCC library (user library, user objects, pointer instruments).

The prototype object isinserted into the destination plant picture as a copy of the prototype.
This copy now has to be linked to thereal (process) tags from the tag management.

Step | Type Configuration

5 Tag Define a (process) tag for the data structure defined in step 1,
thistagisto be used for the user object.

6 Creating an Copy the prototype object from the graphics library to the plant
instance picture by dragging and dropping it.

Link this object to the (process) tag by means of the dynamic
wizard called Link a prototype to a structure.

The wizard automatically links all necessary structura
components of the tagsto the correct property of the prototype
picture module by replacing each prototype tag link on each
property with the actual tag link.

Y ou now have and object which is updated with the current tag
values during runtime.

3.3.11.4 Dynamic instance (linking prototype to a structure)

3-94

Link a prototype to a structure dynamic wizard, thereisalso awizard caled Make a
prototype dynamic. How does it differ from linking to a structure and which steps have to
be modified?

In contrast to permanent linking of an object to tags, the picture modules can also be linked
dynamically. This meansthat the ingance to theruntimeis set first depending on the
current contents of atag. For example, the above picture module isnot linked permanently
to the tag; the name of the tag is kept dynamic. The current name of the tag must then be
determined by means of atext tag. Thistext tag, which containsthe current name of thetag,
must be linked to the picture module.

In contrast to permanent instanciation, i.e. linking to a sructure, the following steps must
be modified when configuring:

Step | Type Configuration

2 Picture module | Using the Graphics Designer, configure auser object with the
user-defined properties as described above. The user object
must contain aStatic Text component whose Text property is
taken over as a user-defined component.

This Text property isassigned an attribute name, Tagname.
Thistag nameis used for dynamic linking of the (process) tags.

5 Tag Define a (process) tag for the data structure defined in step 1,
thistagisto be used for the user object.

6 Creating an Copy the prototype object from the graphics library to the plant
instance picture by dragging and dropping it.

Link this object to the (process) tag by means of the dynamic
wizard called Link a prototype to a structure.

The wizard automatically links all necessary structura
components of the tagsto the correct property of the prototype
picture modul e by replacing each prototype tag link on each
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Step | Type Configuration

property with the actual tag link.

Y ou now have and object which is updated with the current tag
values during runtime.

When the dynamic user objects and prototypes are used, the person configuring the system
must make sure that the necessary C actions have already been stored on the objects. They
must not be deleted, since otherwise the entire functionality of the moduleislost.

3.3.11.5 Prototype pictures

The technol ogy of the prototype pictures goes one step further. When prototypes are used,
the concept can be structured so flexibly that a change made to the prototype is
automatically followed by an adjustment to the objects created. This flexibility requires the
linking of very flexible C scripts.

The technology of the prototype pictures operates using template pictures which can be
repeatedly integrated into one or more parent pictures. A template pictureisonly a
template, which is brought to life only once integrated into areal object. An object based on
atemplate (= prototype picture) is brought into being by what it known asan
instanciation".A number of instances (i.e. real objects) can be created for one template.

Template picture window

Display the picture window used with current data from the data manager.
Operation
Picture Wincaw 1 Plant Representation  Button PID 4

Picture FID IEI
WMo Fieldd .
Outp:,?t Valus .F'icture Selection |
WOFigld 24 ,oemn-. Picture Window PID 1 ——
Otpt Walues Picture PID
WO Field3s r------ [0 Field 1 ¥
Output Walue_ - _ Chutpout Valuelﬁl
[0 Figldd 2 ¥
Output vaiue 1396 1
|40 Figld 2 7
Cutput valuel_78
Structure Tag PID 1 -

Setpoint V. (1234
3| A tizl W 1345
Tempersture] 7
Subsequent changes are made at a central point (in the template) and affect all applications

(instances). This makes this a very efficient program which does away with the laborious
task of dragging changesto many different places.

In aparent picture, up to 30 ingtances (i.e. objects) of a particular template type can be
displayed. If different prototypes are used, it is possible to use more than 30 objects.

The prototype pictures are picture modules which are copied to the library after being
created, so they can be reused. The picture modules used are used in the plant pictures as
instances of the template. These copies show the current data, e.g. of controllers or motors,
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which isvisualized in the module. The corresponding controller or motor components are
displayed automaticaly.

Not only simple picture modules, but complex ones too can be created. A picture module
can consist of several components that overlap each other either partialy or fully, but that
make up a single common unit. For example, all the data that relatesto amotor, such asa
view of the current status, progress data, maintenance data, etc., can be combined in one
object and updated as and when required. If you have a number of motors of the sametype,
all you haveto do is create the picture modul e once and then make copies of it. Everything
elseisautomatic.

The following steps must be followed to create the picture module:

Step | Type Configuration

1 Data structures | Define the data structures to be used in the picture module by

means of the tag management.

2 Picture window | Using the Graphics Designer, configure the contents of the
buildup picture module, e.g. bars, 1/0 fields etc.

3 Linking data Link the picture components with the individual data structure
structure with | components with special C scripts (from the sample project).
pi cture window
buildup

4 Picturewindow | Link the picture modul e to the picture window object.

5 Graphics Copy the picture window to the graphics library.
library

The picture modul e can now be used in the plant pictures by being retrieved from the
graphicslibrary.
Let'sfirst takealook at how the template pictureis created.

Step | empty Configuration

1 Creating atag structure (datatype, structure type) in the data
manager; thisiswhere the number of tags that go to make up
the structure is defined (member tags), what the tags are called
and of which datatype each of thetagsis (BIT, SHORT, etc.).
For example, PID with set value, actual value and temperature
as structural components.

2 Creating a picture which isto be used as a picture module. This
isusualy smaller than the size of the monitor screen and can be
dimensioned accordingly. Each picture that has been created in
its own right can be used to create atemplate.

The pictureis created using the graphics editing functions, and
graphics tags such as I/O fields, bars etc. are positioned in it but
not linked to tags.

Internal relationships (direct links) between graphic objects,
such as change-controlled transfer of the output value of an I/0O
field to abar, are configured in this picture.

3 The graphic fields are now linked to the structural components
of the corresponding tag structure. Thislink configuration links
the tags at type leve (template only), but not yet with concrete
process objects.

For this purpose, you will find a pre-prepared sample project on
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Step

empty

Configuration

the WinCC CD (\Samples).

Intheproject library (\Template) of this project isa user object
caled Templatelnit, which performsthisinterconnection. This
islocated in the graphics library and can be dragged and
dropped from hereinto a picture that is to be standardized.

Templatelnit dready has a complete script logic. Thislogic
uses what is known as a ConnectionTable, which during
configuration isfilled in asatable and contains precisely the
underscored entries quoted above. Thisis method used to
define the link between the properties and the structural
components.

The buildup of these links can be set within atemplate or also
from outside. To this end, the special project graphicslibrary
contains user objects which to the naked eye look like smple
buttons, but which in fact contain parameterizable information
about the template to be called up.

All of the scriptsfor implementing this already prepared
generation of the prototype must be copied to the destination
project. Seethe final steps described at the end of the chapter
under steps 8 - 10. Without these project functions, these
prototypes cannot be implemented.

This pictureisto be used as a process box.

To do this, create a picture window object in atemporary
picture (i.e. it isonly required for thisintermediate step) and
link the Picture Name property of this object to the picture that
contains the picture module.

Copy this picture window object to the graphicslibrary by
dragging and dropping it.

Thistemplate can now be used repeatedly in the plant pictures. Thelink to the process tags
is made automatically when the nameis entered.

Step | Type Configuration
6 Defining the Define a (process) tag for the corresponding data type (e.g.
tags PID_1 of type PID).
7 Creating an Copy the picture window module from the graphics library.
instance

Immediately assign the picture window object nameto the
name of the (process) tag that isto be used (e.g. PID_1): set
Picture window object — Picture window —Object name —

Static ¥TID to PID_1

When the picture moduleis positioned in the picture, it is given the name of a structured
(process) tag whose val ues contain the status data of a process object. During runtime, then,
the picture module retrieves the status data automatically.

A number of C scriptsare used for these prototype pictures, which are or have been stored
as project functions. To be able to use the C scripts that have already been prepared, you
have to adopt the following scripts from the sample project. Proceed as follows:
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Step | Type Configuration
8 Copying the From the path <Projectpath>\Library, copy all the required
function files | functions (.fct), e.g. LinkConnectionTable.fct, from the sample
project to your project folder <Projectpath>\Library.
9 | Making known | wincc, call the Global Script editor (Global Script — “CR
intheproject | _ 5,0 to make these new functions known in the following;
you can how make the new functions known to the function
tree of the project functions by clicking the Regenerate Header
button. The new functions can now be seen in the list of project
functions.
10 Taking over The user objects are made avail abl e by means of the project
user objects library. In anew project in which you have so far not stored

any of your own symbolsin the library, you can smply copy
the library from the sample project to your project:

copy <Projectpath>\Library\library.pxl — to your path
<Projectpath>\Library

Otherwise, use the export mechanism to transfer the user
objects from one project to the other.

Export the desired symbalsin the sample project as .emf files
(File — Export...) and import these .emf symbolsin your own
project into atemporary picture by means of Insert — Import...
Transfer the symbolsto your project library by dragging and
dropping them. Use a separate folder also to do this, e.g.
Template.

Picture modul es (standardized picture segments or templates) offer a very large savings
effect. They are model ed as objects with tag references and are, for example, stored in the
graphicslibrary. They are taken from this graphicslibrary, positioned in the plant picture
and automatically supplied with data during runtime. Thereisno longer any need to
configure linksfor individua tags with graphic segments such as1/O fields, bars etc.

When using these prototype pictures, there are different ways in which the picture module
components are supplied with the current names. Thisis done by means of the following
variants, which we will briefly name here:

* Theingtance name determinesitself when the picture window is opened:
to thisend, a specified project function (EnableTemplatelnstance) is stored under the
Open Picture event in the picture window itself.

* input/output tag, which isautomatically read in the picture window by means of a
script; thisishow the instance name is determined:
thisis done by using the pre-prepared user object, nstanceCallButton+Template.

* A button transfersthe insance name directly to the open picture window:
thisis done by using the pre-prepared user object, nstanceCallButtons+Template.

You can find detailed exampl es of these variantsin the sample project on the WinCC CD
(\Samples).
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3.3.11.6 OCX objects

OCX or ActiveX objects are picture modules which are avail able as |oadabl e components.
WinCC offers anumber of them, e.g. the WinCC Digital/Anaog Clock Control.

These modules can be very easily incorporated into the plant pictures.

Step | Type Configuration

1 Inserting an In the Object Palette of the Graphics Designer under Smart
OCX object objects, select thetype OLE Control (OCX). Drag the object

into the plant picture by holding down the YB andin the dial og
box that then pops up, sdlect the element you want.

2 Linking The object inserted likewise has properties and events. Which
properties properties and event are available depend on the specific OCX
itself.

A link to atag can be created, e.g. using the property Process
driver connection.

Creation

The OCX picture modules must be created using a separate devel opment environment. Y ou
can use, for example, Microsoft Visual C++ 5 or Microsoft Visua Basic 5.

This method is used to modify and improve the picture modules. The OCX modules are
very powerful, but they cannot be created with WinCC configuration resources. In this
case, you will always have to resort to an external method of creating or modifying.

In contrast with change-friendly and powerful OCX programming, the technology of the
prototype pictures can get by with pure WinCC resources. This meansthat you do not need
to have any knowledge of OCX programming.

There are aready alarge number of such modules available today. Among other things,
complete modules are available as PCS7 faceplates in connection with the integration of the
two worlds of Operation& Observation (Bedienen& Beobachten) and PLC programming
(PCS7) in the plant sector.

Registration

The OCX modules created or bought in must be registered on the respective WinCC
station. Y ou can see which OCX objects are available on the WinCC station by looking in
the selection diaog of the Graphics Designer (See description above). All the OCX
dementsregistered on the computer arelisted in the dialog box. An OCX element is stored
on the computer in the form of afile with the extension .OCX or .dll.

If amodule has not yet been registered, you can do so in the WinCC OLE Control dialog
box. The dialog box contains a Register... button (obvioudly for registering the module) and
an Unregister button for removing the registration of the components currently selected.
Therdevant file must be on the WinCC station for registration to be carried out.

The compatibility and mode of functioning of the OCX components must be tested by the
person configuring the system. Only those OCX modul es marked using WinCC have been
used and tested in the WinCC environment.
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3.3.12 Online configuration (runtime) - notes and restrictions

A number of points must be noted with respect to online configuration.
For various reasons, a small number of changes are not able to be made while online or can

only be made under certain conditions, or the changes only become effective at alater point
intime.

Control Center

The following changes are not adopted:
e changing the type of a computer in the computer list

During runtime, the following configuration steps are not possible:
e dedeting/renaming tags
e changing the data type of atag

Alarm Logging
The following changes are not adopted:
« changing the archives/reports
« changing the group messages
* every message after atotal of 500 single messages during runtime

During runtime, the following configuration steps are not possible:
* norestrictions

Tag Logging

The following changes are not adopted:
* norestrictions

During runtime, the following configuration steps are not possible:
« tablesof the user archives can be created but not changed

e dedeting datain Tag Logging and user archives

Exceptions for configuration during runtime:

< theruntime API of Tag Logging can be used to edit and del ete the tables of the user
archives
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Global Script

The following changes are not adopted:

» changes made to awizard script are only adopted after restarting the Graphics Designer.
« modified wizard scripts

During runtime, the following configuration steps are not possible:
* norestrictions

Report Designer

The following changes are not adopted:

« changes to the message sequence report, since once started, it dways remains active in
runtime and doesn't rel oad the layout information

During runtime, the following configuration steps are not possible:
* norestrictions

Redundancy

The following changes are not adopted:
< the computer name of the partner cannot be transferred to a third computer

< the AutoSwitcher cannot be changed, i.e. you must configure at the outset to where the
AutoSwitcher isto be switched. It does, however, also switch back if the other onefails.

During runtime, the following configuration steps are not possible:
* norestrictions

SIMATIC S7 Report Suite or S/7PMC channel

The following changes are not adopted:
< no diagnostics parametersreating to the S7Chn.ini (not published) are adopted online.

< al changesto communication addresses are indeed adopted online, but are only
evaluated when a connection is set up.

During runtime, the following configuration steps are not possible:
* norestrictions
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Text Library

The following changes are not adopted:
* norestrictions
* File — Send Changes to Active Project.

« In Alarm Logging, the changes are copied to thetext library by means of File —
Save.

During runtime, the following configuration steps are not possible:
* norestrictions

User Administrator

The following changes are not adopted:
« changesto user authorization only become effective after logging off and on again.

During runtime, the following configuration steps are not possible:
* norestrictions
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4 WinCC - C Course

Experience has shown usthat the script language of WinCC poses a problem that
newcomersto Cinitially find extremely difficult to solve. For many applications, it is
perfectly adequate if you provide the available functions with the appropriate parameters
and use just these functions.

It is not absolutely necessary for you to create your own functions or actions when
dynamizing objects, since the software aready offers adynamic dialog. This did og crestes
executable and expandable C actions. Dynamic dialogs run in a specid memory area of the

operating system and are therefore considerably quicker than C actionss The functionality

of the dynamic dialogs islimited, however. A dynamic dialog can be converted to a

C action a alaer stage, but this does |ead to aloss of performance.

The quickest method of dynamization is, however, the direct link. But this method also
suffers from certain restrictions (e.g. only for objectsin the picture) compared with

C actions.

C actions in the Graphics Designer andGlobal Script editors offer users with very
demanding tasks an extremely powerful script language. If, in your initial euphoria when
developing, your scriptsturn out to be somewhat larger and more complex, you can
integrate them into WinCC as executable dli (Dynamic Link Library) functions and
improve performance considerably in this way.

Target group

This"C course’ isintended to illustrate the most important points of the programming
language C to newcomers. It should also provide all those who already program in C with a
better indght into the specid features of this devel opment environment.

The examples used for this course have been configured in the WinCC project with the
name Cours_00.
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Start screen of the C Course

4-2

v}hﬁi C Course for Newcomers A B
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A
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We have configured a picture with a number of examples for each topic covered in this
course. You open theindividual pictures by clicking the corresponding button in the tool bar
with the .

The Diagnostics button is used to turn the WinCC diagnostics window on/off. In the
C actions, al outputs are output to this configured diagnostics window by means of printf.

If in theindividual examplesthe relevant button is clicking with the B R, the source code
of the example in question is displayed.
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4.1 The development environment for scripts in WinCC

C actions in WinCC's Graphics Designer and Global Script editors offer you an extremely
powerful script language. The syntax of the script language correspondsto Standard C (per
ANSI standard) and is processed interpretatively. This meansthat the instructions
formulated in the script language are only checked for syntax and not immediately executed
on being compiled.

Global Script isthe generic term for C functions (standard and project functions) and
global actions which can, depending on their type, be used for the entire project or even for
al projects.
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4.1.1 Functions and actions in WinCC

C actions (functions and actions) are executed during runtime and serve to both visuaize
and control the process.

Functions and actions can be used to change object properties and they enable you to react
to events.

The structure of a function

Functions consist of two different areas:
Header of
the
function

Body of the |{
function Decl are t ags;
Commands;
return;
} // End of function

The function header

The header describes the environment of the function (interface to the outside world).
Hereisan example of afunction header:

The header of the finction describes the name (How isthe function called (i.e. invoked)?)
and transfer parameters (which dataistransferred to the finction and which return value is
supplied by the function) of the function.

The function header is automatically displayed when the C action is called and doesn't have
to be written by the person configuring the system.

The finction header shows the person configuring the system which return value hasto be
returned and which datais already available in the function.

Different function headers are displayed depending on the type of dynamization of a
property or event.

Function header of an event

/] Functi on body
}

The return value with these actionsis always of the type void (i.e. nothing). The command
return; can beleft out of the C actions, sinceit is executed automatically at the end of every
C action.
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Function header of a property

// Function body with return val ue

}

In the case of the C actions for object properties, the new setting of the property to be made
dynamicis delivered by means of the current return value of the C action. The type of the
return value, €.g. anumber (in our example, long ) or a character string (e.g. char *), is
defined in the header of the C action.

The function body
The body describes the content of the function (What does the function do?).

/* Declaration of the tags */
i nt nunber 1;

/* Val ue assignnents to the tags */
nunber 1=123;

/* Qutput of the tag values in the diagnostics w ndow */
printf("The first nunber is %l\n", nunber1l);

}

Theindividual commands are called in the finction body. The function body beginswith a
left curly bracket and endswith aright curly bracket.

The finction body defines additional data which are required during processing of the
function (local data). This datais automatically deleted at the end of the finction.

Each individual command in the function body is concluded by a semicolon.

Return value

The return value of the function (e.g. the new color or new PositionX) isreturned at the end
of the function in the finction body.

Formulation of the C sequencesis based on existing functions. These functions can be
displayed and used by means of the function tree. These project-wide and cross-project
functions are formulated in the Global Script editor, with a distinction being make between
the following types of function:

Standard functions

WinCC enables you both to create new standard functions and to modify existing ones.
Standard functions are known, i.e. available, to al projects and are divided into categories.
You edit them in the Control Center using the Global Script editor.

The standard functions are used for dynamizing graphic objects and archives. Standard
functions can be called in project functions, in other standard functions and in actions.
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Project functions

WinCC enables you both to create new project fiunctions and to modify existing ones.The
Project functions are only known, i.e. available, in the project in which they have been
created. Thisisthe only difference to the standard functions.

You edit them in the Control Center using the Global Script editor.

Actions which are used more than once should be defined as project functions or standard
functions.

Project functions can and should be categorized in the same way as the standard and
internal functions.

The advantages of project functions are.

 their reusability. Once the C action has been configured and extensively tested, it can
be used again and again at any time without requiring any additional configuration and
renewed extensive testing.

* Simplemodification. If amodification is made to the C action, thismodification is
only effective at one location — in thevject fiunction. You don't have to search for and
adapt the configured dynamics in all pictures. This simplifies not only configuration,
but also maintenance and troubleshooting work.

* areduction in the data e of pictures and consequently quicker times for opening
pictures. If project- and standard-function calls are used in the picture actions, the
overall volume of the data in the pictures is reduced.

< Project functions can be protected against unauthorized modifications by the use of a
passwordyser authorization) (protection of configuration data and configuration
know-how).

Internal functions

4-6

Internal functions cannot be created or modified and are known, i.e. available, to all
projects.

internal functions t0 dynamizegraphic objects, archives, project functions, standard
functions, andactions.

Internal functions are divided into categories.
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Actions
Actions (global and on the object) can be created and modified. These actions are only
known, i.e. available, to the project in which they have been created.
You use project, standard and internal functions:
e inactions on the object
* inactions which are created in the Dynamic Dialog
o for making alarms, process-value, compressed and user archives.

Note:

Actions are processed interpretatively. Y ou must therefore count on the load on the system
being higher whenever you use alarge number of or wide-ranging actions. For this reason,
itis better if you replace wide-ranging actions with their own DLLs (Dynamic Link
Libraries).
Y ou use actions during runtime for the purpose of process control. The execution of actions
istriggered by (believeit or not!) arrigger. Tothisend, you have to activate the project.
You create aglobal action using the Global Script editor. Start this editor from the Control
Center.

WinCC Configuration Manual 4-7
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4.1.2 The editors for functions and actions

Functions and global actions are edited using the Global Script editor.
A digtinction is made between project and standard functions. These functionsare used in

picturesin an object-oriented manner asa C action on the object, or in the message system
(Alarm Logging).
In contrast, the global actions are not object-oriented and are only edited in certain events
(triggering by time or tag).

The differences between these two editors are to be found in the way they are called and in
the scope of their functions.

The editor for actions on the object

For dynamizing the objects, the editor isused in the Graphics Designer. This editor can

only be used for editing the finction body. The function header is generated automatically
when the editor is called.
In the picture below, the parameters of the function inserted are assigned in the
corresponding dialog box.

Example of editing an action on the object:
AZELIEEINTE DO AT TR OO OO AR OO HOYSOROR DR DOREDOEC T ROEE OO RO RO RO ORI OO OO DOR QOO0 2=

o D o QT [ = A 5 [ PR el
i '_":l'-.mluq_lq,..- Fincluds "spdaiap b
= B oy hanchices vodd Onllickichars IpEzPictorafsss. chares |peslbisctises. ohsrs |pasProrartphaes’
e e : T . | |
o %
" Dpanlichas Furschon Pl OperPackae
- .
o = Teromhon T D Tomn [T |
) = Folurras 2T S raen
Mo O i e
= 7 inglog:
P i
= P e
- e
=7 inbwmasl b ione
aF. cacel | o] o |
.wi'ﬂplfdn Ficiue Pebswura] Liran 4 Cabami 1

The Global Script editor

The editor is called from the Control Center. It can be used to edit finctions and actions.
Actions on the object, however, cannot be edited with this editor. When actions are being
edited, the finction header is protected; that is, it cannot be changed. In the case of

functions, both the fiunction header and the function body can be edited.

4-8
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Example of editing a ¢andard function using the Global Script editor.

& Global Script - [Standardfunction : execute. fct] M=)
E File Edit View ‘wWindow Optionz Help ;[ilil
i 1= L | I = el e = =4 2 3 |

un=igned int ProgramExecute( char#* Program Hame )

— D:ACours_00MCours_ 00 MCP
-7 Project functiors

< This function will =tart anv Windows Programm
S 1f return value : 31 the programm started successfully

return ( WinExec{ Programn_Hame.

38 |ProgramE ecute
F-37 Intemal functions
- Actions

SW_SHOWHORMAL ) 1

Fress F1 for Help. |Line: 1 | Colurnir: 0 [ [MUM [&l 2
The contral functions listed below apply for both editors.
Key actions in the editor
Function Key action
New line RETURN (ENTER)
Deete character toright DEL
Ddete character to | ft Backspace
Move to beginning of line HOME
Moveto end of line END
Move to beginning of text CTRL+HOME
Move to end of text CTRL+END
Moving the insertion point with the cursor keys
Cut selected text CTRL+X
Copy selected text CTRL+C
Insert (paste) text from clipboard CTRL+V
WinCC Configuration Manual 4-9
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Mouse actions in the editor

Function Mouse action
Select text with left mouse button
Select one word double-click with left mouse button

Reposition insertion point

with left mouse button

Other editing functions:

4-10

Function Explanation
Insert mode Mode in which text isinserted.
Selected text Selected text isreplaced by the next character

entered using the keyboard.

Select an area of text

Position the insertion point at the beginning of the
areato be sdected, hold down the Shift key and
position the insertion point to the end of the areato
be sel ected.

Extend a sdlection

Hold down the Shift key and position the insertion
point to the end of the areato be selected.

WinCC Configuration Manual
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4.1.3 Creating functions and actions

Creating a new function
The following steps must be followed to create a standard or project function:

Step | Procedure: creating a standard or project function

1 Formulate the function.

2 Add to the function information.

3 Compilethe function.

4 Save the function and, if necessary, renameit.
5 If necessary, generate the header files

Through following these 5 steps, you have created your standard or project function.

The header file named apdefap.h integrates the header file named ap glob. which

comprises the declaration of the standard functions.

apdefap.h and ap_glob.h are located in the <WinCC Installation Folder>\APLIB folder.
If you create a new standard function and use other standard fiunctions there, you must

integrate either the apdefap.h or the ap glob.h header file.

New standard functions are added to the existing standard functions in the <WinCC

Installation Folder> \APLIB on the server.

In contrast, the project functions defined in the project are sored on the server under

<Projectname™>\Library (the project path). The function headers (known as the function
prototypes) of the new project functions are stored in the declaration file (for C functions),

Ap_pbib.h, inthe <Projectname>\Library folder.

Creating a new action
The following steps must be followed to create a global action:

Step | Procedure: creating an action

1 Formulate the action.

Add to the action information.

Specify the trigger(s) asthetriggering event.

Compilethe action.

Assign operator authorization (permission).

ola| b~ wWDN

Save the action and, if necessary, renameit.

Through following these 6 steps, you have created a global action.

WinCC Configuration Manual
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The Global Script editor allows you to link the action to operator authorization: Edit —

Operator Permission.

Permizsionlevels

<Mo accessz-protections
I zeradminiztration
Authorization for area
Syztemchange

b anitaring
Processcontralling
Higher Proceszcontrolling
Reportaystem

Archive controlling
Picturechange
Runtirmeend

Projectusze

When you create anew action, the header file named apdefap.h from the project folder
...\<Projectname>\LIBRARY is integrated automatically.

If thereis no project function contained in the action, the header file from the...\4PLIB

folder isintegrated.

Thisis how the standard function and the project function cometo exist in the actions.

In multi-user systems, adistinction is made between global and local actions.

Global actions are stored in the project folder in such away that they are not linked with the
particular computer (...\<<Projectname>\PAS). They are active on al computers.

Local actions are stored in the project folder in such away that they are linked with the
computer (...\<Projectname>\<Computername>\PAS). This meansthat local actionsare

active only the respective computer.

If the Global Scripts runtime module is added to the startup ligt, all global actions that
belong to the project are activated. This activation takes place on startup in runtime mode.

4-12
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4.1.4 Testing functions and actions

Error messages
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Y ou can read up on the syntax messages (errors or warnings) listed in the error window in
any book on C or manual on the C compiler (e.g. Microsoft Visual C). These are standard
error messages output by every C compiler when the syntax check isrun.

Errors adlways lead to the action not being able to be executed, while warnings are merely
messages which draw your attention to possibility of errors occurring on execution.

Y ou should always take note of the warnings displayed in the error window. A correction
will have to be made before the action can be executed free of errors. Warnings cover such
errors asincorrect number formatsin function calls. Apart from that, eliminating warnings
is part and parcel of good programming!

Eliminating syntax errors

The error line displayed in the error window of the C action editor describes the syntax

error in detail and specifies the code line. If you YPID the eror line, you automatically
position the insertion point to therelevant position in the code. This allows you to analyze
and correct the error right at the point where it has been made.

Test outputs of the C action

Y ou can test the execution of a C action with the aid of output instructions, which you must
write yourself using the output function of C (printy).

These output instructions are output in the diagnostics window when the action is executed.
The diagnostics window is configured in the picture using the Graphics Designer (Smart
Objects — Application Window — Global Script — GSC Diagnose.

WinCC Configuration Manual 4-13
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4.1.5 Importing/exporting functions and actions

Global actions can be exported and imported.
An imported action replaces the action in the active window totally.

C actions that have already been formulated can be used again in a number of different
ways.

Storing the C action in the clipboard

If you are going to use the formulated C action again immediately in the next action screen
(of another property or event), you can export and import the current C action or segments
of this C action by means of the clipboard. Y ou can do this using either the Copy and Paste
buttons in the toolbar or the shortcut key combinations CTRL C and CTRL V.

Exporting C actions

A completey written C action can be saved to afile, e.g. Picturename.act, at any time -
even for copying purposes (copying actions to other properties or events). Y ou do this by
sdlecting the Export Action button in the Global Script editor and assigning afile name. In
thisway, you can at any time store basic actionsthat are used again and again in the picture
path of the project (\<Projectname>\GraCSsh).

Importing C actions

An existing C action which is made available in the picture path of the project, e.g
(\<Projectname>\GraCS\), can be inserted into the action screen and modified at any time.
Select the property you want to dynamize and call the editor for C actions. Click the Import
Action button and select the file name under which the desired action is sored, e.q.
Picturename.act. In thisway, you are able to make use of basiC actions at any time and
subsequently adapt them to the dynamics.

Storing a configured and linked object as a library object

Objects that have already been preconfigured with (more complex) C actions can be stored
in the project library as a complete graphic object with dynamics, so that it can be used
again.

All you have to do is copy the object to the selected project library by means of drag&drop
(selection and copying using the mouse). What's more, the configured actions for the
properties Of events are also taken over. An example of objects with C actions that have
already been stored can be found in the Use Objects folder.

4-14 WinCC Configuration Manual
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4.2 TagsinC

In our project, you can find the exampl es that relate to the topic of tags by clicking the 7ags
button. By clicking the PR , you can display the source code of the example in question.

Screen for tags

s o

i 1 lpin 1

121 | ]

|| e [0

loge Tmgz fage fogs lage (oge Toge lage foge Qape loge Tage loge Toge Tog

After you have clicked the Tag button with the ‘/@ you will see the screen depicted above.

The buttonsin this screen execute the examples described. By clicking the i R, you can
display the source code of the example in question.

Before we begin with the examples, let's take a quick theoretical look at the topic of
tags.

Tag consist of atag name, atag type, and the contents. Tags can be likened to a container.
The tag name we give to the container must be unique, since we want to be able to relocate
and reuse the container and its contents at some later point in time.

Don't confuse these C tags with WinCC tags. Thetags described here are only available
within the C scripts.

WinCC Configuration Manual 4-15
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Tag types in C

C recognizes the following basic types of tag, which correspond to the following value
ranges.

Type Value range

int Integers (numbers with no places after the decimal point), eg.2/-3/5/ etc.

char A character, eg. a/ k/ z, but dso the RETURN key

float Floating-point numbers (numberswith places after the decimal point), e.g. 3.23/
4.32/3.01

double | Floating-point numbers with arange of values twice as large as the float type

The tag type double only differs from the tag type float with respect to itsrange of values.
In type double, the numbers can be displayed with greater accuracy (higher resolution).

The tag type int can be preceded by one of the keywords signed or unsigned . |f signed is
positioned before int, the program is able to distinguish between signs; if the prefix is
unsigned, only positive values (+) may be used.

The int type can also be preceded by the prefix long or short.

If nothing elseisexplicitly specified, all int tags are of the type signed int.

Here are the value ranges of the tag types:

4-16

Type Value range

int - 2147 483 648 through 2 147 483 647
unsigned int in 0 through 4294 967 295

WinCC also

(DWORD)

short int inWinCC | -32768 through 32767

also (SHORT)

long int - 2147483648 through 2 147 483647

unsigned short int 0 through 65535

unsigned long int 0 through 4294967 295

char All ASCII characters
unsigned char All ASCII characters

float -10738 through 10738
double -107308 through 107308

In the olden days, there were two types of ASCII characters (displayable characters) to
code. Thefirst range of values from -128 through 127, the second range of values from 0
through 255.

To completely avoid this problem of having different types of ASCII value, the unsigned
char type was introduced. This type only recognized values from 0 through 255.
Generally speaking, only unsigned char values are used today.

WinCC Configuration Manual
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Parameters for printf

In our example, we output the results in the diagnostics window of the Global Script editor
by means of printf. Here is some information about printf.
Structure and example of printf:

|printf("Content of tag: %l\r\n",tag);

The % isaspecia character, just asthe ' is. The % tells the program that the value of atag
is supposed to stand at that point. %sd displays an integer tag.
Lists of tags are separated by commas.

Hereare

just some of the parametersfor printf:

Para-
meter

Meaning

%d

int, short int or char (as a decimal number)

%ld

Display long int as a number

%ocC

Like %d, with char as a character

%X

Like %d, with char as a hexadecimal character with small a...f

%X

Like %x, only with large hexadecimal characters A...F

%0

Like %d, with char asan octal character

%ou

Like %d, nut only unsigned values

%of

Floating numbers written as floating-point numbers, e.g. 3.43234

Yoe

Float numbers written as exponential numbers, e.g. 23e+432

Yoe

Like %e, but with alarge E, e.g. 23E+432

Yog

Floating numbers written as exponential or floating-point numbers

%os

char* or char[]

%le

Display double number

%%

Isnot an instruction, but outputs a %

\n

Isnot an instruction, but outputs a carriage return

\r

Isnot an instruction, but outputs aline feed

\t

Isnot an instruction, but outputsa Tab

WinCC Configuration Manual
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4.2.1 Example 1 - Using tag types

In our first example, we will show you how to use the different tag typesin aC action.
The action is configured to the button example 01 — Events — Mouse — Press left. Click

the button called Example 1 with the 1) and the next scri pt will be edited.

C action

Output in the diagnostics window

i Global Script - Diagnostics

]3] sl
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Explanation of the individual program components

Thefirg section isthe finction header. It cannot be changed.

In the Declaration section, thetags (number! , number2 | and character ) are created.
Thisis done by means of the notational form tag type tag name, and each lineis
concluded by ;.

In tag number2, the value is assigned together with the declaration. Thisis done by
means of the notational form rag type tag name = value that isto be assigned.

The remaining tags have the val ues assigned to them. We now have the fags with a
specific variable (int, float, and char).

The tags now have the values (123, 23.415, and e). The numbersto the left and right of
the decima point are separated by a point.

The values are then output in the diagnostics window by means of the printf function.
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4.2.2 Example 2 - C tags in connection with WinCC tags

In our second example, we will show you how to use C tagsin connection with WinCC
tags, in this case, internal tags. The external tags (process tags from the tag management)
areread and modified in the same way.

This example shows how atag (internal or external) is set to adefined value (SetTag) and
how the current value (GerTag) of atag isread.

The action is configured to the button example 02 — Events — Mouse — Press left. Click

the button called Example 2 with the 1) and the next script will be edited.

C action

//tag decl aration
i nt nunber 1;

i nt nunber 2;
fl oat nunber3;

//set internal tags
Set TagDWor d( " S32i _cour se_t ag_00", 123) ;
Set TagFl oat (" F32i _course_tag_01", 23. 415) ;

/lread internal tag val ues

nunber 1=Cet TagDWor d( " S32i _cour se_t ag_00");
nunber 2=Cet TagDWor d( " S32i _cour se_t ag_04");
nunber 3=Cet TagFl oat (" F32i _course_tag_01");

//out put in diagnostics w ndow

printf("\r\nexanple 2\r\n");

printf("S32i _course_tag_00 : %\r\n", nunberl);
printf("S32i _course_tag_04 : %\ r\n", nunber?2);
printf("F32i _course_tag_01 : % 3f\r\n", nunber 3);

}

Output in the diagnostics window

i Global Script - Diagnostics [_ O]

x|t =|E]|=]

example 2
532i_course tag 00: 123
532i_course tag 04:0

F32i course tag 01 :23.415

B Ny

|25.0298 120552 ¢
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Explanation of the individual program components

» Thefirg section isthe finction header. It cannot be changed.

» Declaration of the C tags.

* IntheSet internal tags section, theinterna WinCC tags (S32i course tag 00 and
F32i course tag 01) are supplied with values (123 and 23.415 ) by means of the

WinCC functions, SetTagDWord and GetTaglloat, provided for this purpose.

i Edit action

S| #E(@|a] x| || S| eenvane [ &

int nunbkerl;
int nunber?;
float number3:

SetTagBete

SetTaglouble
SetT agliword

SetTagRaw
SetTagSByte
SetTagSDword
SetTagShwiord
SetTagyalue
SetTagword
E-E wince |

= Praject functions #include "apdefap h”
=! Standard functions void OnLButtonDown(char# lpszPictureName,

< stag declaration

</zet internal tags
SetTagDWord( "S321i_cour=e_tag 00", 123);
SetTagFloat ("F32i_course tag 01", 23.415);

ssread internal tag walues

nunberl=GetTagDWord("S321i_course tag 00"):
- _ nunber?=GetTagDWord("S532i_course_tag_04"):
38 SetTagBit number3=GetTagFloat { "F321i _course tag 01"):

SetTagChar sooutput in diagnostics window
printf("~r nezanple Z-r-~n");

printf("S32i_course_tag_ 00
printf("S32i_course tag 04
SetTagFloat printf{"F32i_course tag (01

char#* lps=zObjec

o Hdwrsn" . numberl):
cosdhren, nunber2)
Co R 3frhn”  numberd)

2]

(] I Cancel

|BDDL SetTagDord [Tag Tag_MName, DWORD value];

| Line: 4

|Columme 02

* Inthenext section, we use the appropriate WinCC function (GetTagDWord,
GetTagFloat) to read the value from the internd WinCC tags (S32i course tag 00,

S32i course tag 01) and assign these tagsto the C tags (number 1, number3).
» Thevalue of thetag (S32i course tag 04) isread from Input field1 and assigned to the
C tag (number2). Thisvalue can be changed. Click Input fieldl with the i , enter the

value and complete your input by pressing Return.

» Thevalues arethen output in the diagnostics window by means of the printf function.

WinCC Configuration Manual
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4.2.3 Example 3 - Using tags

In our third example, we will show you another way to use a tag. We will change the
content of atag by clicking in it with the mouse. Thistag islinked with the X position of an
object. When thetag is changed, the object is moved.

The action is configured to the button example 03 — Events — Mouse — Press left. Click

the button called Example 3 with the 1) and the next script will be edited.

C action

i nt nunber;
nunber =Get TagDWor d( " S32i _course_tag_02") ;

//set tags
i f (nunmber==448) (nunber=585);
el se (nunber=448);

Set TagDWor d( " S32i _cour se_t ag_02", nunber) ;

//output in diagnostics w ndow
printf("\r\nexample 5\r\n");
printf("actual x-position : %l\r\n", nunber);

}

Output in the diagnostics window

i Global Script - Diagnostics [_ O]
x|t i | =|H|S]

]
example 5

actual x-position : 585

example 5
actual x-position : 448

B Ny

|25.0298 120552 ¢
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Explanation of the individual program components

» Thefirg section isthe finction header. It cannot be changed.
* Thedeclaration of the tag.
* Inthesef tags section, the value of the tag is changed in the if condition.

* Thenew valueisassigned to theinternad WIinCC tag (S32i course tag 02) using the
WinCC function, SetTagDWord, provided for this purpose.

* Intheobject rectangle 01, thistagislinked to PositionX. The position is updated when
thistag, S32i course tag 02,ischanged.

» Thevalueisthen output in the diagnostics window by means of the printffunction.
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4.3 Operators and mathematical functions in C

In our project, you can find the examples that relate to the topic of operators by clicking the

Operators button. By clicking the i R, you can display the source code of the examplein
question.

Screen for operators

. m—

HARFFH
w1 Enmimpil & En il 1 |
itora (perators lperators Operators (peratora (perators fperato

After you have clicked the Operators button with the ‘/@ you will see the screen depicted

above. The buttonsin this screen execute the examples described. By clicking the i R,
you can display the source code of the example in question.

Before we begin with the examples, let's take a quick theoretical look at the topic of
operators.

The operators control what isto happen to the tags and constants.

Y ou use operators to link tags and constants to one another, and to derive new contents for
tags from this.

Operators are divided up into different types. Those described below are the ones that are of
most importance to us:

Arithmetics

Type | Description
+ addition
- subtraction
* multiplication

/ division
++ incrementation

-- decrementation

The arithmetic operators are, eg. in the Dynamic Dialog, required to set up a dependency
between several tags (e.g. Motor Statusl and Motor Status?2). The arithmetic operators are
also used to formulate formulae within C actions.
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Logic, comparison

Type | Description
> greater than
>= greater than or equal to
== equal to
I= not equal to
<= less than or equal to
< less than
&& | logic AND operation
Il logic OR operation
! logic reversal
The arithmetic and logic operators are, e.g. in the Dynamic Dialog, required to set up a

dependency between several tags (e.g. Motor Status and !Error).
You will find the logic operators again in the Abfragen of C actions.

Bit manipulation

Type

Description

&

AND operation of bits

OR operation of hits

AN

Exclusive OR (EXOR) operation of bits

<<

Shifting of bit to the left

>>

Shifting of bit to theright

The bit-by-bit operatorsare, e.g. in C actions, used to query bits or to set individua bitsin a
dataword (e.g. set Motor Status bit to work in Position 1, Motor Status | 0x0002).
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4.3.1 Boolean algebra

Logic functions

In mathematics, systems of logic tags that are linked by logic functions are known as
Boolean algebra.

When C actions are being created, logic tags are in many applications linked to new tags by
means of logic functions.

A logic function can be viewed in afunction table. A function table can also be termed a
Truth table.

If you want to view logic elements, make use of the special symbals, that are standardized.
These symbols are a so known as gates.

4.3.1.1 Basic logic functions

Described below are the most important of the basic logic functions. Logic elementsarein
many placesreferred to by their English names.

NOT gate

The NOT gate (or NOT eement) negates the input signal. Thisnegation is depicted by
means of the circle at the exit of the box.

a Not o
0 1 A — O— A
1 0

logic AND operation
The AND operation isonly 1 if both tags have the value 1.

a b And
0 0 0 a
0 1 0 & q
1 0 0 b
1 1 1
OR operation
The OR function is 1if thevalue of at least onetagis 1.
a b Or
0 0 0 a
0 1 1 =1 q
1 0 1 b
1 1 1
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NAND operation

An AND operation followed by a negation isknown asa NAND operation. Thisfunction

has the value 0 if both tags have the value 1.

a

b

Nand

Rk, |O|O

RrlO|Rr|O

1
1
1
0

a
b —

O—1

NOR operation

An OR operation followed by a negation is known asa NOR operation. Thisfunction only

has the value 1 if both tags have the value 0.

a

b

Nor

RrlRL|O|O

RrlO|Rr|O

o|lo|O|r

a

b —

O—1

Exclusive OR (EXOR) operation

Thisfunction resultsin the value 1 if one of the two tags (either of them) has the value 1.

Thisfunction is known asthe EXOR function.

a b |EXOR
0 0 0
0 1 1
1 0 1
1 1 0
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4.3.2 Example 1 - Using operators of the basic arithmetic operations

In Example 1, we will show you how to use the different operators of the Basic arithmetic

operationsinaC action.

The action is configured to the button example 01 — Events — Mouse — Press left. Click
the button called Example 1 with the 1) and the next script will be edited.

C action

printf("\r\nexanpl e
printf("%1f + % 1f
printf ("% 1f - % 1f
printf ("% 1f / % 1f
printf ("% 1f * % 1f

}

float a, b;

float resultl, result2,result3, result4;
a=123. 6;

b=23. 4;

resul t 1=a+b; // add

resul t 2=a- b; /1 subtract

resul t 3=a/ b; /1 divide

resul t 4=a*b; /1 multiply

//output in diagnostics w ndow
I\r\n");

% 1f\r\n",a, b, resultl);
% 1f\r\n",a, b, result2);
% 1f\r\n",a, b, result3);
% 1f\r\n", a, b, result4);

Output in the diagnostics window

i Global Script - Diagnostics [_ O]
x| 8] #E|=]

]
example 1

123.6 + 23.4=147.0
123.6-23.4=100.2
123.6123.4=5.3
123.6 * 23.4 = 2892.2

4

i

v

(250298 [12:0552
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Explanation of the individual program components

» Thefirg section isthe finction header. It cannot be changed.

» Declaration of the C tags.

» Thetags have the values assigned to them.

» Execution of the mathematical operations.

» Thevalues arethen output in the diagnostics window by means of the printf function.

WinCC Configuration Manual 4-29
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4.3.3 Example 2 - Mathematical functions

In Example 2, we will show you how to use mathematical functionsin aC action.
The action is configured to the button example 02 — Events — Mouse — Press left. Click

the button called Example 2 with the 1) and the next scri pt will be edited.

C action

Output in the diagnostics window

i Global Script - Diagnostics

] ]:] i
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Explanation of the individual program components

» Thefirg section isthe finction header. It cannot be changed.
» Declaration of the C tags.
* Thetaghastherelevant values assigned toit.

» Execution of the mathematical functions. You can find these functions under —
Internal functions — ¢_bib — math

e Thevalues arethen output in the diagnostics window by means of the printf function.

Mathematical functions can be used whenever they are available for selection. For example,
in the Dynamic Dialog when formulating the inquiry or in the C actions.

S|a] #[E@s| x| =l

B Intemal functions -]
-4 alam
-4 allocate

=473 ¢ bib

:Eil clype

io4==
|_:_|..."—*I n
) acos

WinCC Configuration Manual 4-31
C79000-G8276-C139-01



WinCC - C Course 02.99

4.3.4 Example 3 - Operators for bit operations

In Example 3, we will show you how to use operators for bit operationsin a C action.
The action is configured to the button example 03 — Events — Mouse — Press left. Click

the button called Example 3 with the 1) and the next scri pt will be edited.

C action

Output in the diagnostics window

i Global Script - Diagnostics
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Explanation of the individual program components

» Thefirg section isthe finction header. It cannot be changed.

» Declaration of the C tags and assignment of the values.

» Execution of the bit operations.

* Output of the results of the inclusive OR operation in Output Field 1.

» Thevalues arethen output in the diagnostics window by means of the printf function.
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4.4 Pointersin C

In our project, you can find the examples that relate to the topic of pointers by clicking the

Pointers button. By clicking the i R, you can display the source code of the examplein
question.

Screen for pointers

=]
B
HAmw  [mor

[ERT R

e | s WinCC

fer Punter Pomier Pomter Pomier Pomnter Pomder Pomier  Pomier  Pomier

After you have clicked the Pointers button with the ‘/@ you will see the screen depicted

above. The buttonsin this screen execute the examples described. By clicking the i R,
you can display the source code of the example in question.

Before we begin with the examples, let's take a quick theoretical look at the topic of
pointers.

The pointers are an essential component of the programming languages C and C++. Evenin
German the pointer is frequently referred to as a Pointer.

The definition and notation of pointers

A pointer does not contain the value of atag; it merely points to the address under which
the value of the tag is stored.

The pointer must have the same data type as the tag to which it points!

In principle, atag is declared by a prefixed asterisk acting as a pointer.

The tag value to which a pointer pointsis accessed by means of the * operator. Thisisalso
known as the contents operator.

This, however, must not be confused with the multiplier. These are two separate operators!
Depending on the context, the compiler decides on whether it is dealing with a pointer
operator or a multiplication.
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Part of a program to explain pointers

i nt nunber 1;
i nt *pointerl;

nunber 1
poi nterl

}

123;
&nunber 1;

This example isthe best way of explaining what a pointer is:

*  Wecreate thetag numberl and the pointer called pointerl.

e Tagnumberl isassigned the value 123.

e Thepointer caled pointer! isassigned the address of tag number1.
» Thisisperformed by the address operator &!

* pointerl now contains the address of tag numberl.

The advantage of thisisthat the pointers contain only an address and no tags. This makes
them extremely flexible and quick.

String as a pointer

If astring (character string) is generated by a painter, it is saved randomly at any free point
in the memory. The pointer pointsto the first element of the string.
This does indeed work, but it isapoor and danger way of going about programming!

A string of charactersisidentified in C by the start of the string (Start address of the string)
and by the end of the string (null character, \0):

(W [i |n[C[C [\ ]

During WinCC configuration, you will find pointers, for example, in connection with the
function parameters:
IpszPictureNameis, for example, a pointer which pointsto the beginning of the name of the
picture (e.g. Sart):

1S [t [a|r [t [\0]

IpszObjectName is a pointer which points to the beginning of the object name (e.g. Circlel)

[C [r [r ]i |s]1]\0]

The true benefit of pointers only really becomes clear when they are used in fields. These
fields are often referred to asarrays.
Groups or strings of tags of one type can be referred to asfields.
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4.4.1 Example 1 - Pointers

In Example 1, we will show you how to use pointersin C.
The action is configured to the button example 01 — Events — Mouse — Press left. Click

the button called Example 1 with the 1) and the next scri pt will be edited.

C action
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Output in the diagnostics window

i Global Script - Diagnostics

AHHEEEE]

IS [=] E3

example 1
numberl : 123
number? :23.415
character @ e

4

i

|25.0298 120552 ¢

Explanation of the individual program components

» Thefirg section isthe finction header. It cannot be changed.

» Declaration of the C tags.
» Declaration of the pointers.
* Assign valuesto thetags.

* Inthissection, the pointers are assigned the addresses of the corresponding tags.

» Thevalues arethen output in the diagnostics window by means of the printf function.

WinCC Configuration Manual
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4.4.2 Example 2 - Pointers in connection with WinCC tags

In Example 2, we will show you how to use pointersin connection with internal tags.
The action is configured to the button example 02 — Events — Mouse — Press left. Click

the button called Example 2 with the 1) and the next scri pt will be edited.

C action
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Output in the diagnostics window

i Global Script - Diagnostics Hi=]

AHHEEEE]

example 2
1. tag in array is 2

B Ny

|25.0298 125753

Explanation of the individual program components

» Thefirg section isthe finction header. It cannot be changed.

» Declaration of afied (four integers).

» Declaration of atag.

» Declaration of apointer.

e Assign vauestothefieds.

* Inthissection, the pointer is assigned the address of thefirst element of the field.

* Read the desired index out of Input Field 1 and adjust to C format (thefirst dementin a
field hasthe index 0).

» Thecurrent index is added to the pointer which pointsto the first position in the field.
The pointer that has been calculated in thisway is then used to read out the desired
element.

» Thevalues arethen output in the diagnostics window by means of the prinzf function.
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4.4.3 Example 3 - Pointers in connection with string processing

C action

In Example 3, we will show you how to use pointersin C. We will ater theway atext is
presented by turning it into atoolbar.
The action is configured on the static text with the namestatic text 01 — Properties —

Font - Text. By clicking the Example 3 button with the ‘/@, thetag BINi varia point 05

isset to 7 by means of adirect link. The following script is processed every 250 ms. Theif
condition is, however, only executed when the Example 3 button is clicked.

//declaration of static tag
static int i = 10;

char *str =" W nCC';

if (GetTagBit("BIN _varia_point_05")) {
if (i>19) (i=0);//check linmt
i ++://inc

/lreturn string
return(str+i);

The effects are immediately visible in the picture:

WInCC

Explanation of the individual program components

4-40

» Thefirg section isthe finction header. It cannot be changed.

« Declaration of the tag of type static in. Tags with static prefixed to them retain their
value for length of timeit takes to open the picture. Initialization only takes place the
first timetheactionis caled.

« Declaration of the pointer and val ue assignment.
* Check whether the Example 3 button is clicked.

« Check whether the position exceeds the maximum length of characters. If thisisthe
case, the procedure starts from the beginning again.

e Increment the position.

e The position of the pointer which pointsto the string isincremented and theresult is
returned on return.
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4.5 Loops and conditional statements in C

In our project, you can find the examples that relate to the topic of 1oops by clicking the

Loops button. By clicking the i R, you can display the source code of the examplein
question.

Screen for loops

l m— |

a1 Enanyds T Faangle 1 | Fuaingk: | Faargss % |

| ops Longna L mnps Lnagpa Lnnps | mopa Loogn Lmnp=s | vpn

After you have clicked the Loops button with the‘/@, you will see the screen depicted

above. The buttonsin this screen execute the examples described. By clicking the i R,
you can display the source code of the example in question.
U7 and 3 are further examples of loops.

Loops
Before we begin with the examples, let's take a quick theoretical look at the topic of
loops.
In principle, there are two types of loop: the pre-checking and the post-checking 100p.
The pre-checking loops check whether or not a condition istrue before the body of the loop
and the post-checking loops check after the body of the loop. That is, post-checking loops
arerun through at least once.
If the body of theloop consists of an instruction, the curly brackets can be left out.
while
while ([condition])
{ body of |oop }
The body of the loop isrepeated for aslong asthe condition is satisfied.
do - while
do
{ body of |oop }
whil e [condition]
The body of the loop is run through at least once and then repeated until the condition isno
longer satisfied.
WinCC Configuration Manual 4-41
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The while condition statement in post-checking loops is always followed by a semicolon; in
contrast, there must be no semicolon in pre-checking loops.

for

for ([ Init ] ; [ condition] ; [ statement ] )
{ body of |oop }

Thisall looks very cryptic. So, we rewrite the whole thing a bit differently and end up with
the following equivalent expression:

Init;

whil e [condition]
{ body of |oop }
[statenent];

}
Note:

Please note that loops can also turn into endless loops if the condition is always satisfied.
For this reason, test your C actions immediately after formulating them, to make sure that
the sequenceis error-free.

Conditional statements

In loops, the body of theloop is processed for aslong as the condition is true.
In conditional statements, the statement is processed precisely once if the condition istrue.
When making comparisons, always pay attention to the tag types!

if ( [conditionl] )
{ body1 }

el se
{ body2 }

If the condition istrue (not 0), Instruction Body1 is processed.
If the condition isnot true (the value is 0), the dternative in Instruction Body?2 is processed.
else can dso beleft out, in which case no alternative is executed.

Since if Smply checks the numeric value of an expression, certain abbreviations are
possible. Thetwo statements below are therefore identical.

if (condition)
if (condition != 0)
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Y ou can aso combine a number of inquiries:

if ( [conditionl] )
{ body1 }

else if ( [condition2] ) // second if inquiry (nested)
{ body2 }

el se
{ body3 }

In this case, the first condition is checked firgt. If it isnot true, the second condition is
checked. If this condition istrue, Ingtruction Body?2 is executed. If neither of the conditions
istrue, Ingruction Body3 is executed.

Note:
If a condition is executed, the other cases are no longer processed.

If you have more than two inquiries, it is better to use switch case.

switch & case

switch ( [tag] ) {
case [Terml] :
Acti onl;
br eak;
case [ TernR]
Acti on2;
br eak;
defaul t:
Acti on3;
br eak;

}

In this case, atag is checked to see whether it matches up. The swirch satement is used to
specify the tag to be checked. First of all, thetag is checked to see whether it correspondsto
the Term1; if it does, Actionl is executed. Thisaction can contain as many instructions as
you want.

The actions are concluded by a break!

The keyword defauit isnot followed by a comparison. These actions are only executed if
none of the case conditions are satisfied. That is, a default atement is executed aslong as
no other case arises.

The break statement can be left out with default (is aways the last statement), but this not
considered good programming.
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4.5.1 Example 1 - while loop

In Example 1, we will show you how to use the while loop in aC action.
The action is configured to the button example 01 — Events — Mouse — Press left. Click

the button called Example 1 with the 1) and the next scri pt will be edited.

C action

Output in the diagnostics window

i Global Script - Diagnostics

x]1]:] =]
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Explanation of the individual program components

Thefirg section isthe finction header. It cannot be changed.

Declaration of the C tags. i isrequired for the loop function, j only for outputting the
passes.

Output in the diagnostics window what comes next.
Initialize the tagsfor loop processing.

Thewhile loop is processed for aslong asi>0.
Tagj isented; i is decremented.

The current value of thetag isthen output in the diagnostics window by means of the
printffunction.
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4.5.2 Example 2 - do - while loop

In Example 2, we will show you how to use the do - while loop inaC action.
The action is configured to the button example 02 — Events — Mouse — Press left. Click

the button called Example 2 with the 1) and the next scri pt will be edited.

C action

Output in the diagnostics window

i Global Script - Diagnostics

]3] sl
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Explanation of the individual program components

Thefirg section isthe finction header. It cannot be changed.

Declaration of the C tags. i isrequired for the loop function, j only for outputting the
passes.

Output in the diagnostics window what comes next.

Initialize the tagsfor loop processing.

The do - while loop is processed for aslong asi>0 (at least 1 pass).
Tagj isented; i is decremented.

The current value of thetag isthen output in the diagnostics window by means of the
printffunction.
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4.5.3 Example 3 - for loop

In Example 3, we will show you how to use the for loop in a C action.
The action is configured to the button example 03 — Events — Mouse — Press left. Click

the button called Example 3 with the 1) and the next scri pt will be edited.

C action

Output in the diagnostics window

i Global Script - Diagnostics

]3] sl
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Explanation of the individual program components

Thefirg section isthe finction header. It cannot be changed.

Declaration of the C tags. i isrequired for the loop function, j only for outputting the
passes.

Output in the diagnostics window what comes next.

Thetag for the loop counter isinitialized.

The for loop is processed for aslong asi>=0. The start value of i is 7.
Tagj isincremented during the pass; i is decremented after the pass.

The current value of thetag isthen output in the diagnostics window by means of the
printffunction.
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4.5.4 Example 4 - Conditional statement with if

In Example 4, we will show you how to use the conditional if statement in a C action.
The action is configured to the button example 04 — Events — Mouse — Press left. Click

the button called Example 4 with the 1) and the next scri pt will be edited.

C action

Output in the diagnostics window

i Global Script - Diagnostics

]3] sl
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Explanation of the individual program components

Thefirg section isthe finction header. It cannot be changed.

Declaration of the C tag as static. The value of this tag isretained until the next change
of picture.

Output in the diagnostics window what comes next.
Processing of the inquiry.

If the condition (mumber==12) is satisfied, the if branch is processed. If the condition is
not satisfied, the e/se branch is processed.

The current result of the inquiry is output in the diagnostics window by means of the
printffunction.
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4.5.5 Example 5 - Conditional statement with switch and case

In Example 5, we will show you how to use the switch case statement in a C action.
The action is configured to the button example 05 — Events — Mouse — Press left. Click

the button called Example 5 with the 1) and the next scri pt will be edited.

C action
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Output in the diagnostics window:

i Global Script - Diagnostics

IS [=] E3

AHHEEEE]

B o

example b : case statement

number = 1
case 1 clause executed
number = 2
case 2 clause executed
number = 3
case J clause executed
number = 4

default clause executed

|25.0293  |130654 ¢

Explanation of the individual program components

Thefirg section isthe finction header. It cannot be changed.

Declaration of the C tags as static. The value of thistag isretained until the next change
of picture.

During thefirst pass, what comes next is output in the diagnostics window.
The switchstatement defines which tag isto be examined (number).

The case gatements check whether or not the condition is satisfied. The tag is checked
to see whether it matches up. If the condition isnot satisfied, the next case condition is
processed. If this branch islikewise not satisfied, the next case condition is checked,
€tc.

Each time you click the button with the B , &case statement or the defaulr satement is
processed.

Output in the diagnostics window is initiated by means of the printf function.
The value of tag number is changed.
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4.5.6 Example 6 - Using static tags with conditional statement and return
value

In Example 6, we will show you how to use C tags of the type static in connection with a
conditiona statement. The font size is changed by means of thereturn valuein aC action.
The action is configured on the property static_text 01 — Properties — Font — Font size.
The following script is processed every 250 mswhen the pictureis open.

C action

Static int i=0;
static BOOL a=0;

if ((i<l)]|(i>60)) a=!a;

/linc or dec i according to a

if (a) i=i+6;
el se i -=6;//short formfor i=i-6
//return

return(i +20);

l C Action with right Mu:uusel:uuttu:un|

Explanation of the individual program components

» Thefirg section isthe function header. It cannot be changed.

» Declaration of the C tags as static. The value of these tagsisretained until the next
change of picture. Both are initialized with 0.

» Thevalue of tag a is determined. Whenever i |eaves the permissible range, the value of
tag a isinverted.

e Tagiisincremented or decremented depending on tag «. If the condition is satisfied, the
tag isincremented. A different notation isif (a/=0).

* Tocaculate thefont size, aminimum size of 20 pointsis added to tag / and transferred
to the Font size property of the object with return asthereturn value.
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4.5.7 Example 7 - Using static tags with conditional statement and return
value

In Example 7, we will show you how to use C tags of the type static in connection with a
conditiona statement. The font color is changed by means of thereturn valuein aC action.
The action is configured on the property static_text 02 — Properties — Colors — Font
color. The following script is processed every 250 ms when the picture is open.

C action

static long int i=0;
static BOOL a=0;

i f ((i<400)]||(i>10000000)) a=!a;

/linc or dec i according to a
if (a==1) i+=500; //short form for i=i+500
el se i =i -500;

//return col or
return(i +100000) ;

}

C Action with right Mu:uusel:uutt-:un|

Explanation of the individual program components

» Thefirg section isthe function header. It cannot be changed.

o Declaration of the C tags as static. The value of these tagsisretained until the next
change of picture.

*  Whenever i leaves the permissible range, the value of tag a isinverted.
e Tagiisincremented or decremented depending on tag a.

» For returning the color value, the value 100000 is added to tag i and transferred to the
property of the object. Y ou will find notes on color coding in the appendix, in
Section 5.1.6 Color table.
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4.6 File operationsin C

In our project, you can find the examples that relate to the topic of files by clicking the

Files button. By clicking the i R, you can display the source code of the examplein
question.

Screen for files

fopen

4-56
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After you have clicked the Files button with the ‘/@ you will see the screen depicted

above. The buttonsin this screen execute the examples described. By clicking the i R,
you can display the source code of the example in question.

Before we begin with the examples, let's take a quick theoretical look at the topic of
file operations.

In C, afileisacollection of characters, irrespective of the content.

Before you can edit (read, write) afilein C, you have to open it first.

A file is opened by means of the fopen function. The name of the file to be edited and the
editing mode are transferred as the argument.

FI LE *file;
file = fopen (filename, worknode);

The file name can also be transferred with its path details.

If an error arises, no connection to afile description isreturned, i.e. in CaNULL pointer.
Thetag of type FILE contains the information which file commands required for editing the
file.

In editing mode, define which functions are alowed.

Mode | Description

r Opening thefilefor reading (r =read).
Thereturn valueis NULL if the file does not exist or thereisno read
authorization.

W Opening thefile for writing (w = write).
Thereturn valueisNULL if thefileis READ-ONLY or it does not exist.

a Opening thefile for appending at the end (a= append ).
If thefile exists, what has been written is appended at the end.

WinCC Configuration Manual
C79000-G8276-C139-01




02.99

WinCC - C Course

Mode

Description

If thefile does not exigt, it is created.
Thereturn valueis NULL if anew fileisnot allowed to be created or the existing
fileisnot allowed to be written to.

r+

Thefileis opened for being read and written to alternately.
Thereturn valueis NULL if the file does not exist or thereisno read and write
authorization for thefile.

w+

Creating anew file for being read and written to aternately.

If thefile already exists, it is deleted!

Thereturn valueis NULL if the author does not have authorization for these
actions.

at

Opening afilefor being read or written to (appended to) at the end.

If thefileis created if it doesnot aready exist.

Thereturn valueisNULL if afileisnot allowed to be read or written to, or if the
file authorization isinadequate.

fclose
felose is used to closed files that we have opened beforehand by means of fopen.
|fclose (file);
fscanf
Theingruction behavesin exactly the same way as scanf, the difference being that fscanf
specifies the file from which the information comes.
|fscanf ( file , "%", character);
fprintf
Theingruction behavesin exactly the same way as printf, the difference being that fprint
specifies the file to which the information is sent.
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4.6.1 Example 1 - Opening, writing to and closing a file

In Example 1, we will show you the basic file operationsin C.
The action is configured to the button example 01 — Events — Mouse — Press left. Click

the button called Example 1 with the 1) and the next scri pt will be edited.

C action
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Output in the diagnostics window:

i Global Script - Diagnostics H=]
x|t]i] =|Wd|S]
]
example 1
written data
string: sentence
int value: 6500
float value: 3.143457
character: d
4 _>I_I
|25.EIE.EIE |13:5I3:2EI o

Explanation of the individual program components

Thefirg section isthe finction header. It cannot be changed.
Declaration of the tag and of the pointer.

Opening thefileto overwriteit. If thefile does not yet exist, it is created.

In this section, opening of thefileis checked in aconditional inquiry. If this works, the
values are assigned to the tag and written to the file by means of fprintf. If thefile has
not been opened or created successfully, the else branch is processed.

The values are then output in the diagnostics window by means of the printf function.
In thefinal step, thefileis closed.
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4.6.2 Example 2 - Opening, appending to and closing a file

In Example 2, we will show you the basic file operationsin C.
The action is configured to the button example 02 — Events — Mouse — Press left. Click

the button called Example 2 with the 1) and the next scri pt will be edited.

C action
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Output in the diagnostics window:

i Global Script - Diagnostics [_ O]
x| 3| ¢ | =|H|Z]
=
example 2
written data
string: This
string: sentence
string: is
string: a
string: long
string: one

B Ny

|25.0298 136332

Explanation of the individual program components

» Thefirg section isthe finction header. It cannot be changed.
» Declaration of the tag and of the pointer.

» Generating atext depending on the gatic tag i.

» Opening the file to append the data to the end of thefile.

* Inthissection, opening of thefileis checked in a conditional inquiry. If opening works,
the current text is written to the file by means of fprintf. The data (contents of tag s) is
appended to the end of thefile.

» Thetext written isthen output in the diagnostics window by means of the prinyf
function.

* Inthefinal step, thefileis closed.
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4.6.3 Example 3 - Opening, reading and closing a file

In Example 3, we will show you the basic file operationsin C.
The action is configured to the button example 03 — Events — Mouse — Press left. Click

the button called Example 3 with the 1) and the next scri pt will be edited.

C action
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Output in the diagnostics window:

i Global Script - Diagnostics [_ O]
x| 3| ¢ | =|H|Z]
]
example 3
data read in file
linel1 This
line0?2 sentence
lineO3 is
line04 a
lined5 long
lineOb6 one

1

i

[25.02.98

40324 4

Explanation of the individual program components

» Thefirg section isthe finction header. It cannot be changed.

» Declaration of the tag and of the pointer.

*  Opening thefile.

* Inthissection, opening of thefileis checked in a conditional inquiry. If this works, the
dataisread out of the file line-by-line by means of fgets and output in the diagnostics
window by means of the printf function. When the end of the fileisreached(return
valueis 0), thewhile loop is exited by means of break.

* Inthefinal step, thefileis closed.
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4.6.4 Example 4 - Deleting a file

In Example 4, we will show you how to delete the file created beforehand.
The action is configured to the button example 05 — Events — Mouse — Press left. Click

the button called Example 5 with the 1) and the next script will be edited.

C action

//delete file
remove("cours_00.dat");
printf("\r\n\r\nexanple 4\r\n");
printf("file cours_00.dat was deleted\r\n");

}

Output in the diagnostics window

I Global Script - Diagnostics M=l &3
AR NEN =

[~
example 4

file cours_00.dat was deleted

B Ny

(250293 140644 ¢

Explanation of the individual program components

» Thefirg section isthe function header. It cannot be changed.
» Thefileisdeeted.

» The diagnostics window then displays what has happened.
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4.7 StructuresinC

In our project, you can find the examples that relate to the topic of structures by clicking the

Structures button. By clicking the i R, you can display the source code of the examplein
question.

Screen for structures

ara  NndE

i Jxl>»]alalaleszlnln
1 T
LR 26 dmis 1 | Ll O Tiels 2 1
| -
i | 5
3
Earmgie 1 Eumpyds 4 i
Etrugimres Slrueimres fliruginres Siruotures Siruotures Siraetn

After you have clicked the Structures button with the ‘/@ you will see the screen depicted

above. The buttonsin this screen execute the examples described. By clicking the i R,
you can display the source code of the example in question.
In theright-hand field, the values of the input fields in Example 2 are evaluated.

Before we begin with the examples, let's take a quick theoretical look at the topic of

structures.

Definition of the structure

In principle, astructure declaration in C looks as follows:

struct struct urename{
[ conponents ]

In C, components are a collection of defined tags, which are themselves structural €l ements
and a permanent parts of the structure created.
In principle, we can handle the structure in the same way as atag type, sinceitisin fact a
collection of datatypes.
With
struct whole {

i nt nunber;

char character[50];

e

struct whol e structure[?2];

The above instruction is used in the declarative section to define the structure layout.
Imagine that a datatype, struct whole, is created and that the tag, structure, is of the type
struct whole.
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The following simplification can be used for the declaration

The declaration of the structure layout and the definition of a tag can be combined into one
statement:
struct whole {

i nt nunber;

char character [50];

} structure [2];

Accessing the tags in the structure

structurename.tagname can be used to access specific pieces of data.

Itisessential that thereisadecimal point (or dot) between the two elements. It separates
theindividua dementsin thehierarchy.

The tag name is always the name that is used when creating the structure!

With

structure[ 0] . nunber = 2;

strcpy(structure[0]. character ,"our first structure");

The above statement is used to assign the values to the elements. In the case of character
strings, it is possible to use a simple assignment (With strepy, a character or a character
string is assigned to a character string).

As before, you can a so access fidlds within structures:

|printf ("9%",structure[0].character[5] ); |
for example, outputs the 6th letter of the character string from the 1<t field of structure [0].
Indices start at 0 !

Pointers as structural elements

Any types of tag can be incorporated into a structure. This aso includes pointers.
Thefollowing structureis, therefore, perfectly conceivable:

struct structuref
i nt nunber ;
char *character string;

}

If apainter that points to a character string (e.g. * character string) is used, the memory must
also be available or be allocated beforehand (e.g. by means of the internal function
sysMalloc (8)).

As an example of this, we will use the ructure of the previous example and generate the
following pointer:
| struct struktur *poi nt er;

If we now want to access an el ement, we have to write the following:
| (*pointer).nunber; // or nore sinply pointer->nunber;

Since the dot takes priority over the * pperator, must first expression must be set in
parentheses.

4-66 WinCC Configuration Manual
C79000-G8276-C139-01



02.99 WinCC - C Course

4.7.1 Example 1 - Structures in C

In Example 1, we will show you how to use structuresin C.
The action is configured to the button example 01 — Events — Mouse — Press left. Click

the button called Example 1 with the 1) and the next scri pt will be edited.

C action
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Output in the diagnostics window:

i Global Script - Diagnostics Hi=l

x| 8] =|H|Z]

example 1

this is a family

Hudi is 8 wears old, has 38 kg and is 1.34 m heigh.
Simone is 13 years old, has A7 kg and is 1.56 m heigh.
Bernhard is 18 years old, has 53 kg and is 1.78 m heigh.

i Ny

|25.0293 141048

Explanation of the individual program components

» Thefirg section isthe finction header. It cannot be changed.
» Declaration of the structure and of the tag.
e Thevalues are assigned to the structural elements.

» Thevalues (pieces of information) are then output in the diagnostics window by means
of the printffunction.
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4.7.2 Example 2 - C structures in connection with WinCC

In Example 2, we will show you how to use structure tags in WinCC. Before we can use
these structure tagsin our action, they have to be created in the tag management of the
Control Center. You will find adetailed explanation in the Configuration Manual, Volume
2, inthe example 2.8 Using Structure Tags.

The action is configured to the button example 02 — Events — Mouse — Press left. Click

the button called Example 2 with the 1) and the next scri pt will be edited.

C action

Display on the screen:
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Explanation of the individual program components

» Thefirg section isthe finction header. It cannot be changed.

» Declaration of the tags.

* Reading the values out of the |/O fields. The limits of theinput are defined directly in

the /0 fields.

» Recalculate the positional specifications entered to give positions on the screen.
» Assign the values calculated to the WinCC structure tags. The values are linked to the X

and Y positions of therectangle.

* Thestructure used must be declared under Control Center — Data Types — Structure

Types, and has the following layout:
Creating the structure tags in the tag management
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[imrard | rdcarasdicn |

oS 5
Lt it Proaracls Bpi Ll
LT -
I o
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I_
i
~ i |
T Corerpane

r
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T+t 1
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4.8 Global Scripts
In our project, you can find the examples that relate to the topic of Global Scripts by

clicking the GSC button. By clicking the i R, you can display the source code of the
examplein question.

Screen for Global Script

: —

|
S I

iral Seripte Eiodal Seripte Glokal Soripts Glokal Soripte Glotal Sermpte Glok

After you have clicked the GSC button with the ‘/@ you will see the screen depicted above.

The buttonsin this screen execute the examples described. By clicking the i R, you can
display the source code of the example in question.

The project functions have been created in the Global Script editor and used in the object-
oriented actionsin the Graphics Designer. The functions are sd ected via the function tree
in the editor of the C action.
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4.8.1 Example 1 - Using a project function

In Example 1, we will show you how to use project functionsin a C action.
The action is configured to the button example 01 — Events — Mouse — Press left. Click

the button called Example 1 with the 1) and the next scri pt will be edited.

Program of the project function

Program of the action on the object
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Output in the diagnostics window

i Global Script - Diagnostics

x| 8] =|H|Z]

I [=] E3

example 1
values calculated in function

267.299988 [ 23.700001 = 11.278481
267.299988 * 23.700001 = 6335.009766

K

o

[25.02.98

[14:24:55

7

Explanation of the individual program components

* Intheprogram of the action, the tags (number 1, number2) are declared and the project

function calculate istransferred.

» Intheprogram of the project function caled, the values transferred are calculated. The

values calculated arereturned by means of the two pointers *pResi, *pRes?2
* Thevauesinthe C action are then output in the diagnostics window by means of the

printffunction.
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4.8.2 Example 2 - Using project functions, further examples

In Example 2, we will show you how to use project functionsin a C action.
The action is configured to the button example 02 — Events — Mouse — Press left. Click

the button called Example 2 with the 1) and the next scri pt will be edited.

Program of the project function

Program of the action on the object
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Change of colors on mouse click

Explanation of the individual program components

» Intheprogram of the project function, the current colors areread out, shifted one
position further and reassigned to the objects.

* The picture nameis transferred when the project function is called.
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4.9 Project as an example

This project is another example of how to use the pointers, loops, statements, file
operations, structures, and global scripts described in the previous chapters. The individual
program components are not described in any detail here.

Screen for project

g 1 Cudpad T
i i
Bl |

Project  Prejeet Project Prajeet Projeet  Prajeet Project  Prajest  Proje

When you open the screen containing the project, you see the above picture.
Thisrepresents a color mixing system. By clicking the Red, Green and Blue buttons with

the V0 , ou add the corresponding color. Y ou have to click the button again to stop adding
the color. You reset the system toitsinitial state by clicking Resrart. The output fields
indicate the amount of each color aready added (max. 50).
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4.10 Displaying the source code by clicking the right mouse
button

In the project with the name Cours 00, the sources of the C action can be displayed in al
examples whileruntimeisin progress. You display them, in al examples, by clicking the

respective button with the “BR.

char nane[ 30], nanex[ 30] ;
i nt visx, conp;

i nt nunber;

int ch="_";

char *pdest;

Vi sx=Cet Vi si bl e("course_0_startpicture_00. PDL", "code picture");
st rcpy(nanex, Get TagChar (" T16x_or g_pi cnane_02"));

pdest = strrchr( | pszObj ect Name, ch );

if ( pdest == NULL )(printf("ObjectNameError"));

el se {
nunber = atoi (strrchr(l pszCbj ect Nane,’ ') +1);
sprintf(nane, "course_4 tag_%92d. PDL", nunber);
Set TagChar (" T16x_or g_pi cnane_02", nane) ;

conp=st r cnp( name, nanex) ;

i f ((conmp==0)&&(visx==1)){
Set Vi si bl e("course_0_startpi cture_00. PDL", "code pi cture",0);
Set Vi si bl e("course_0_startpi cture_00. PDL", "code picture",1);

el se Set Vi si bl e("course_0_startpicture_00. PDL", "code picture", 1);

}

Explanation of the individual program components

» Thefirg section isthe function header. It cannot be changed.

» Declaration of the tags.

e Check whether the picture window has aready been opened.

« Read out the picture name.

» Define the button number.

« Put together the name of the source code picture.

e Compare to see whether or not the picture name has been changed.

« |f thenameisthe same, close the picture and rebuild it so that it is displayed in the
foreground.

« A new pictureisthe picture that is displayed.
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5 Appendix

In this Appendix, you will a collection of topics that have not been directly incorporated
into the Configuration Manual.
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5.1 Tips and tricks

More examples of configuring with WinCC.
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5.1.1 Standard input/output at /O field

Configure the following actions so that an 1/0O field is displayed in a standard manner
and/or the entered value to be transferred to the PLC in a standard manner:

Action on property "Output Value' of an I/O field (important: "float", if you require digits
behind the decimal point)

float a;
a=Cet TagFl oat ("DB21_DW");
return(a/ 100);

Action on event "input value' of an I/Ofield (tag "Varl" isan unsigned 16-hit value)

float a;
a=Cet | nput Val ueDoubl e(| pszPi ct ur eNane, | pszChj ect Nane) ;
Set TagFl oat (" Var 1", a*100) ;
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5.1.2 Object-specific actions upon Open Picture

5-4

There are cases in which you have to perform actions on the property of one or more
objectsin a picture only once upon Open Picture. One possihility isto formulate a picture-
specific action on the picture object under Events — Miscellaneous — Open Picture. This,
however, has the disadvantages that the action has to have an effect on objectsin the picture
and thus the object names have to be firmly specified in the picture. The objects can no
longer be handled fredly. Thissolution isnot object-oriented.

Thereisaway in which you can avoid this problem:

» Definean interna tag - for example, dummy - which isnever updated or deliberately
set. Set the trigger for the action on the object to modify that tag. On opening the picture
in runtime, the action is activated for the first time and would then only react again
thereafter if tag dummy were to be modified, which does not happen sincethistagis
never modified.
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5.1.3 WinCC Scope

General

WinCC Scope isatool that supports you in diagnosing WinCC projects. It makes a grest
deal of information available about the activated project and also about the computer
system concerned. Y ou require a web browser such as Internet Explorer to be able to work
with Scope. In addition, the TCP/IP network protocol must be installed.

Starting and running

If you haveingtalled WinCC, Scope isaso installed by default. Before you can use Scope,
you have to start the WinCCDiagAgent.exe program. You will find it in the folder called
Siemens\WinCC\WinCCScope'\bin. The program isasimple HTTP server. You can then
launch Scope from the Start menu. From the start page, you are directed to How to use the
new Diagnostics Interface, a page containing ageneral description of how to run WinCC
Scope. Click http.://localhost to start Scope. Y ou can select and view various kinds of
information from aligt contained in the left window. The segment called System Info
contains general information on the different computer systems concerned, whereas you
can find information on the WinCC project that has just been activated in the segment
caled WinCC Info.
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5.1.4 Accessing the database

5.1.4.1 Accessing the database from Excel/MSQuery

The following description of accessing the WinCC database refers to the use of Microsoft®
Excel 97 with SR-1.

Accessing from Excel/MSQuery

Step | Procedure: Access from Excel/MSQuery

1 Open Excel. Chooseata — FExternal Data — Create New Query... from the
menu to open theelect Data Source in MSQery.

Subkokals. .
Yalidation. .

Table. ..

Texk ta Columns. ..
Consolidate. ..

Group and Cukline r

i PivotTable Report. ..

Get External Data » % Fun Web Query. ..
! Refresh Daka Run Database Quersy. ..

Edit GIErs ..
[rata Bange Froperies
I:F[-g] Farameters,..

On theDatabases tab, select the entryNew Data Source>. Chooseé)K to create
a new data source.
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Step | Procedure: Access from Excel/MSQuery
Choose Data Source HE
D atabaszes | uueriegl
<Mew Data Source: Bemad] |
Browse. . |
Optiohz. .. |
@l W Use the Queny Wizard ta create/edit queries
2 Specify the name of the new data source in the Create New Data Source dialog
box. It does not have to be the name of the WinCC database. Select Sybase SQOL
Anywhere 5.0 asthe driver.
Choose the Connect... button to open the Connect to SQL Anywhere dialog box
and enter the information required by the driver. Enter the User ID as dba and the
Password as sql. Choose the Browse button to sdlect the database you want to
edit.
Choose OK to terminate your input.
Connect to 5SOL Anywhere |
User ID: [dba | [ ok |
Pazzword: |**F |
- Cancel |
Data Source: |Example_l]1 rt |
Help |
Server Name: |<default> |
Databaze |E:r.amp|e_l]1 it |
Database File: [D:\Handbuch\Example_OT\EXAM| | Browse. . |
Start command: |E:"\5iemens"h[ﬁummun‘\sqlan}l"\dher|
Switches: | |
¥ Autostop Database
¥ Microzoft Applications [Keys in SOLStatistics]
V¥ Prevent Driver not Capable erors:
[ Delay AutoCommit until statement close
3 If a data source has yet to be configured for the database you selected, the
message Name of data source not found and no standard driver specified
appears.
Confirm this message and click the Connect... button once again. Select the
Machine Data Source tab in the Select Data Source dialog box. The CS and
runtime databases of the current WinCC project already appear in the list of data
WinCC Configuration Manual 5-7
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5-8

Step

Procedure: Access from Excel/MSQuery

sources. The names of these data sources begin with the character string CC
which isfollowed by the project name. The name of the data source representing
the runtime database ends with an R character.

If you want to work on a WinCC database, you must first create a data source for
it. You do this by choosing the New button. In the Create New Data Source
wizard that appears, select theitem caled User Data Source on thefirg pageand
close the page by clicking Next. On the next page, select the driver Sybase SQL
Anywhere 5.0 and close the page by clicking Next. Close the last page by clicking
Finish.

The SQL Amwhere ODBC Configuration didog box opens, in which you haveto
enter information required by the driver. The User ID you have to enter isagain

dba and the Password is sql. Choose the Browse button to sdect the database you
want to edit.

Choose OK to close the dia og box.
SAQL Anywhere ODBC Configuration |
Data Source Mame: |Example_l]1 it | | T4 I

Description: | | Cancel |
— Connection Information
Help |

User 1D: |dha

Password:

Server Name: |<default>

Database Hame: |EHampIe_I]1 it

— Database Startup

Database File: |D:‘uHandhuch‘uExample_l]1 KEXAHF| Browse... |
" Local ™ Network {* Cugtom Options._
—Additional Connection Options
Translator Hame: |<Nu Tranzlator: | Select |

¥ Microsoft Applications [Keps in SOLStatistics)

V¥ Prevent Driver not Capable errors:

[ Delay AutoCommit until statement close

Select the newly created data source in the Select Data Source dialog box and
click OK to close the diaog box.

Confirm the Connect to SQL Anywhere dialog box which then appears.

Y ou can configure the data source beforehand by means of the Control Panel.
Open the ODBC Data Source Administrator on the Control Pand. Choose the
Add button to open the Create New Data Source wizard.
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Step | Procedure: Access from Excel/MSQuery

&

ODEC

4 Choose OK to close the Create New Data Source dialog box.

In the Select Data Source dialog box, select the new data source you have just
created and choose OK to close the dia og box.

All available tables and columns are displayed on the first page of the guery
wizard that appears. Select the tables and columns you require and close the page
by choosing Next. You can set filters for the data and their sort order on the next
few pages. Y ou determine on the last page whether the data ate to be processed in
Excd or MSQuery in future. Choose Finish to close the diaog box.

5 Y ou determine the positioning of the tables you want to insert in the Return
External Data to Excel dialog box which then appears. Y ou can also set the
properties of the external data area. Choose OK to close the dialog box.

5.1.4.2 Accessing the database from Access

The following description of accessing the WinCC database refers to the use of Microsoft®
Access 97 with SR-1.

Accessing with Access

Step | Procedure: accessing with Access

1 Open an Access database, or create a new one. QHitiose Get External Data
- Import... from the menu to open tleport dialog box. For th@le rype, select
the ODBC Databases() list entry.

TheSelect Data Source dialog box will be opened automatically. Select a data
source on thé/achine Data Source tab. The CS and runtime databases of the
current WinCC project already appear in the list of data sources. The names of
these data sources begin with the character stkihg which is followed by the
project name. The name of the data source representing the runtime databgse
ends with arR character.

2 If the WIinCC database does not appear in the list, create it first as a data source
by choosing thé/ew button.

In theCreate New Data Source wizard that appears, select the item calleer
Data Source on the first page and close the page by clickiag. On the next
page, select the drivepbase SQL Anywhere 5.0 and close the page by clicking
Next. Close the last page by clickitgpish.

TheSQL Amwhere ODBC Configuration dialog box opens, in which you have|to
enter information required by the driver. Enter &fver /D asdba and the
Password assql. Choose th&rowse button to select the database you want tg
edit.

ChooseOK to close the dialog box.
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Step

Procedure: accessing with Access

SAQL Anywhere ODBC Configuration |

Data Source Mame: |Example_l]1rt | | T4

Description: | | Cancel |
— Connection Information
Help |

User 1D: |dha

Password:

Server Name: |<default>

Database Hame: |Example_l]1 it

— Database Startup

Database File: |D:xHandhucthxample_u1xExnur| Browse... |

CLocal (" MNetwork (¥ Custom Options. __

—Additional Connection Options

Translator Hame: |<Nu Tranzlator: | Select |

¥ Microsoft Applications [Keps in SOLStatistics)

V¥ Prevent Driver not Capable errors:

[ Delay AutoCommit until statement close

Select the newly created data source in the Sefect Data Source dialog box and
click OK to close the diaog box.

Y ou can select the database tables you require in the Import Objects dialog box
that appears. Choose OK to insert them in the Access database.

5.1.4.3 Accessing the database from ISQL

Direct access to the WinCC database is possible using ISQL. This, however, is entirely
your personal responsibility since the configuration data may become inconsistent asa
result of editing or deleting tables.

Accessing with ISQL

Step

Procedure: accessing with ISQL

1

Start ISQL.EXE in the folder called Siemens\Common\sglany.

The Interactive SQL Logon dialog box appears. Enter the User ID as dba and the
Password as sql. If you acknowledge by choosing OK, the program is
automatically connected to the current WinCC database - in other words, to the
CS database. If, however, you wish to access another database - for example, the

5-10
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Step

Procedure: accessing with ISQL

runtime database - choose Command — Connect from the menu. In the dialog
box that appears, enter the same details for the User 1D and Password. For
Database File, enter the database you require with itsfull path.

Y ou can how enter SQL statements in the Command window and execute them
by choosing the Execute button.

Here are some examples of SQL statements:
e sdect* from systable: displays all table names

o sdect * from <table name>: shows the contents of the table called
<table name>

e unload tabele <table name> to <filename> : exportsthetable called
<table name> tothefile caled <filename>

o droptable<table name>: ddetesthetable called <table name>

5.1.4.4 Accessing the database from WinCC Scope

Accessing with WinCC Scope

Step

Procedure: accessing with WinCC Scope

1

Before starting WinCC Scope from the Start menu, start the application called
WinCCDiagAgent.exein the Siemens\WinCC\WinCCScope'\bin folder.

@ Scope

Y ou can obtain a general description of how to run WinCC Scope from the first
page by selecting How to use the new Diagnostics Interface.

Click hrp://localhost to start Scope.

You can select different functions from alist in the left segment.

e Sdect Database to obtain generd information about the WinCC database.

* You can view different tables in adatabase by selecting Database Query. The
default data source isthe CS database of the current WinCC project. The
names of these data sources begin with the character string CC , whichis
followed by the project name. The name of the data source representing the
runtime database ends with an R character. However, other data sources can
also be displayed.

* SQL statements can be applied to a data source you select by means of SQL
query. However, it isadvisable to edit the WinCC database only if your
system knowledge of SQL statementsis very good. Examples of SQL
statements are listed in the preceding section called Accessing the database
from ISQL.
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5.1.4.5 Exporting from a database using C actions

Data export can dso be activated from a WinCC runtime picture. To do this, it ispossible
to start an interactive SQL with a command line by means of ProgramExcecute. The action
which hasto be executed is stored in acommand file (archiv.sgl in our example).

C action - on button, for example

char* path = "C\\SI EMENS\\ Cormon\\ SQLANV\\ ISQL -q -b -c";
char* paraneters =

" U D=DBA; P\D=SQL; DBN=CC _Pr oj ect _97-10- 21_09: 53: 27R";
char* action = "read D:\\WnCQ\ Proj ect\\archiv.sqgl";

char ExportArchive[ 200] ;
sprintf(Export Archive, "% % %", path, paraneters, action);

Pr ogr anExecut e( Export Archi ve);
}
» The path tag contains the path to the | SQL .exe program with its call parameters.

* Theparameters tag contains the input that has to be performed in the Interactive SQL
Logon didog box for connecting to the database. The input consists of:

* UID (User ID) : DBA

*  PWD (Password) : SQL

» DBN (DataBase Name) : Name of the ODBC data source. The names of these data
sources begin with the character string CC , which is followed by the project name
together with the date and time of creation of the project. The name of the data
source representing the runtime database ends with an R character. You can set this
name, when the project has been activated, by choosing Control Panel — ODBC -
User DSN tag.

* Theaction tag specifies that the SQL statementslisted in the archiv.sq! file have to be
executed.

e The statements are combined in Exportdrchive and executed with the
ProgramFExecute() function.

If you want to export from a database other than one of the two project databases, specify
the DBF parameter, the database file with specification of the path to the database, instead
of the DBN parameter. This method dies not work for the currently activated project
database, however.
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Contents of the file: archiv.sq|l

sel ect * from PDE#HD#Pr ocessVal ueAr chi ve#Anal og;
output to D:\WnCQ Proj ekt\archiv.txt format ascii

* Inthe open database, the measured value archive pde#hdt ProcessValueArchive#tAnalog
is selected and then exported by means of the output instruction to the ASCII file called
archiv.txt.

5.1.4.6 Database selections

The select instruction in the command file that was described earlier selects tables. Subsets
of these tables can be selected with additional parameters and are then exported with the
output instruction. A few examples of this subject are shown below.

Selecting a time range

sel ect * from PDE#HD#Pr ocessVal ueAr chi ve#Anal og where T between
’1996-5-1 10:10:0.00° and '1996-6-1 10: 10: 0. 00’

Selection from a time stamp

sel ect * from PDE#HD#Pr ocessVal ueAr chi ve#Anal og where T >
’1996-5-1 10:10: 0. 00’

Selecting a process value with and without sorting

sel ect * from PDE#HD#Pr ocessVal ueAr chi ve#Anal og where V > 100
sel ect * from PDE#HD#Pr ocessVal ueAr chi ve#Anal og where V > 100
order by T

Selecting with selection of columns t (time) and v (value) to process value

select T,V from PDE#HD#Pr ocessVal ueAr chi ve#Anal og where V > 100
order by T

WinCC Configuration Manual 5-13
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5.1.56 Serial connection

To establish a seria connection, perform the following settings:

CP525 settings:
Message: Parameter CP525 Name:  P3964R
Procedure: COMPONENT: RK Version: 01
Baud rate:: 9600 Signa dement length: 8
Number of stop bits: 1 Priority: LOW
Parity: EVEN

On the PLC, you require SY NCHRONOUS in the startup circuit for the CP525 and
SEND/RECEIVE ALL inthe cyclic program.

WiInCC settings:

Connection properties |

General Information  Serial 39648 | Dptiu:unsl

Part IEEIM'I

— Procedure parameters

L

— Procedure data

3964 + 3964R

Baud Rate |3600 Character Delay Time 220

Earity IEVE” ] Send attempts:
[ ata e I FReceive attempts:

it Bt I1 Block " aiting Time 10000

| Set Standard W alues I

Pricrity: I Low ]' Tirme-Out Period 2000
a

41110

Select the zenal part for communication from the lizt or enter a different
Hame.

] 4 I Cancel Help |

For optimization purposes, one of the peers - preferably WinCC - should have the priority
high.
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5.1.6 Color table

The color values are composed from alarge palette.

The sixteen basic colors are;

Color Color Value (hex) Symbolic Constant
Red 0x000000FF CO_RED
Dark red 0x00000080 CO DKRED
Green 0x0000FF00 CO_GREEN
Dark green 0x00008000 CO DKGREEN
Blue 0xO00FF0000 CO BLUE
Dark blue 0x00800000 CO DKBLUE
Cyan OXOOFFFFO0 CO _CYAN
Dark cyan 0x00808000 CO _DKCYAN
Yellow OxO0000FFFF CO_YELLOW
Dark yellow 0x00008080 CO DKYELLOW
Magenta OxOOFFOOFF CO _MAGENTA
Dark magenta 0x00800080 CO_DKMAGENTA
Light gray 0x00COCOCO CO LTGRAY
Gray 0x00808080 CO DKGRAY
Black 0x00000000 CO BLACK
White OXOOFFFFFF CO WHITE

symbolic constant predefined externally by #define.

Mixed colors are produced by means of intermediate values on the pal ette.

If color changes are created with the help of the Dynamic dialog box and the configured
data are subsequently processed with the C actions, the color values can similarly be read
out, though they arein decimal format.

WinCC Configuration Manual
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5.2 Documentation of S5 Alarm Logging

Task and function of S5 alarm logging
The present document describes the functions and properties of the SIMATIC S5 software:

SS alarm logging

The software is used to ensure binary messages are acquired in the correct chronol ogical
order, to process them and to store them temporarily. The program package provides the
requisite software functionality within the SIMATIC S5 to implement chronologically
correct message acquisition of the WinCC system.

The basic method of operation of the software can be described as follows. The software
monitorsthe binary signal condition of the messages which the user makes available to the
S5 darm system at a message interface. If asignal condition changes, the messageis
identified by means of its message number and date/time stamped. To these data are added
a 32-hit process variable and an alphanumeric job/batch identifier - if configured by the
user. The message block configured in this manner is stored temporarily, if required, in a
FIFO buffer. Temporary storage of message data is necessary whenever more message are
issued per unit of time than can be transferred over an existing BUS connection to the
WinCC system. This functionality makesit possible to achieve decoupling with respect to
time between chronol ogical message acquisition in the SIMATIC S5 and higher-level
WinCC alarm logging and enables message processing with real-time compatibility.

The message blocks generated by S5 alarm logging are made available to the S5 user
program at a data block interface. By using S5 communication software, which hasto be
implemented by the user, these data are transferred over a BUS connection - for example,
SINEC H1 - to higher-level WinCC alarm logging. A wide range of processing functionsis
available for the messages at that level - for example, visualization, archiving, reporting,
€tc.

The configuration of S5 alarm logging is performed by the user by means of a data block
interface (system DB 80). At this point the user determines the system envel ope within
which darm logging works. Definitions of the memory areas used by S5 alarm logging, the
type and scope of the messages that have to be processed and all ocation of the assigned
address areas are specified at this point.

The present section describes the use and handling of S5 alarm logging in aSIMATIC S5
environment. The user is provided with an overview of the function and data bl ocks used
by the software, and the storage space required. Thisisfollowed by an in-depth interface
description of all the existing data interfaces between S5 alarm logging and the S5 user
program. To help you, an example project is presented to make S5 alarm logging easier for
the user when starting.
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5.2.1 List of software blocks

The SIMATIC S5 software can be found on the CD together with the examplesrelating to
this manud is stored under the file name 'WINCCI1ST.S5D".
The file contains the following function and data blocks for S5 aarm logging:

FB Name Size Function
FB 80 | SYSTEMFB 1114 Sequenced Reporting
FB 81 | ANLAUFFB 135 Startup and initialization of Sequenced
Reporting
FB82 | PCHECK 574 Called by FB 81
FB 83 | MBLOCK 699 Called by FB 80
FB 84 | SCHREIB 94 Called by FB 80
FB 87 |VOLL 87 Called by FB 80
DB 80 | System DB 512 Assign Parametersto Alarm Logging
All 2703
Tablel

The minimum storage requirement depends on the configuration of S5 alarm logging. The

following data blocks are al so required.

FIFO buffer (min.)
Transfer mailbox for

WinCC

2DB = 1024 bytes
1 DB =512 bytes

512 bytes have to be allowed additionally for every offset and parameter data block.

Calculation of the exact size of the offset data blocks will follow in Section
5.2.4.1 Structure of offset data block, and that of the size of the parameter data block
concerned in Section 5.2.4.10 Structure of the parameter data block.

WinCC Configuration Manual
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5.2.2 Hardware requirements
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The function blocks specified in Table 1 for S5 darm logging require the following
hardware for them to be executed correctly:

PLC CPU
AG 115U CPU 944 * | CPU 945
AG 135U CPU 928B
AG 155U CPU 946/ 947, CPU 948

Table2

* Only the CPU 944 featuring two PU interfaces has a system clock

These CPUs have an internal clock and arethis in a position to provide the current date and
timefor construction of the message blocks.

For every WinCC channd created, an up-to-date date/time message frameisread
periodically to the SIMATIC S5 CPU. Theinternal clock of the SIMATIC S5is
synchronized with the WinCC system clock by means of function block FB 86 :

MELD:UHR.

WinCC Configuration Manual
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5.2.3 Embedding S5 alarm logging in the SIMATIC-S5 user program

To embed the SIMATIC S5 software for darm logging in the SIMATIC S5 user program,
perform the following steps:

Transfer al the blocks specified in the Table 1 from the file called WinCCST.S5D to the
corresponding PLC.

If not already implemented by default or not yet available on the PLC, transfer the data
handling blocks for the PLC concerned.

Step Action: Embed alarm logging

1 Transfer all the blocks specified in the Table 1 from thefile called
WinCCST.S5D to the corresponding PLC.

2 If not already implemented by default or not yet available on the PLC, transfer
the data handling blocks for the PLC concerned.

3 Assign parameters to data block DB 80 as described in Section 5.2.6

4 Create data blocks for the send mailbox, the FIFO buffer, the message offset and,
if necessary, the message parameters (refer to Section 5.2.4).

5 Initialize offset data blocks for the different message categories (refer to Section
5.2.4.1- idle condition, basic message number, €tc.).

6 Specify process variables, job and batch identifier for the different messagesin
the user program (refer to Section 5.2.4.10).

7 Call the following blocks in the startup OBs (OB 20, OB 21, OB 22):
* SPA HTB : SYNCHRON (the data handling block of the CPU concerned)
SPA FB 81 : ANLAUFFB

8 Call the following blocksin OB 1:
» for periodic processing of messages SPA FB 80 : SYSTEMFB
e auser-created function block for transferring message blocks to the higher-

level WinCC system (refer to Section 5.2.5.4)

9 Insert additional functions as described in the following sections:

e Synchronization of date and time by means of FB 86 : MELD:UHR (refer to
Section 5.2.8).
Table3
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OB 20 OB 21 OB 22
SYNCHRON SYNCHRON SYNCHRON
SPAFB 81 \ SPAFB 81 SPA FB 81

SPA FB 80

* Data handling block
SYNCHRON of the
corresponding CPU

e

DB 80

SPAFB 86

Figure 1
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5.2.4 General description of S5 alarm loggings

A description is presented for the following components of S5 darm logging:
» offset datablock

e parameter data block

e message block
*  HFO buffer
* send mailbox

e system data block

Relationship between the different components:

FIFO buffer
System DB Offset DB i
DB80 | —— — Cath FIFO
\
——
— Send box
et D
Cat. 2 WinCC
control sys

>

Must be supplied with
current data by the

user application
(process tags, batch

number, job number)

Time DB

Figure 2

]

Before the message acquisition system can monitor and acquire messages, they have to be
configured in the corresponding data blocks. We distinguish between four categories of

message:

Catego
ry

Definition: Message Categories

Message without parameters

Message with process variables (2 DW)

Message with process variables (2 DWs) and job/batch identifier (3 DWSs)

AW NP

Message with process variables (2 DWs) and job/batch identifier (3 DWSs) and
reserve (3 DWs)

Table4

For aarm logging, you can globally specify a date/time stamp for the construction of
message blocks. If the date/time stamp is missing, the corresponding information is added
by the WinCC system to the message blocks (refer to Section 5.2.4.11).
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5.2.4.1 Structure of offset data block
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The offset datablock hasan identical structurein all message categories. The
corresponding data block addressis specified for every message category required (refer to
5.2.4.1) in system data block DB 80.

Offset data block for corresponding message category:

DW

Contents

Assignment

DWO

Not assigned

Head

Dw 1

Basic message number

DW 2

Address of last signal condition block

DW 3

Not assigned

Dw 4

Signal conditions of messages - bit No.

1514131211109876543210

Signal condition block 1

Dw 5

Idle condition bits

DW 6

Acknowledgement bits

Dw 7

Edge trigger flags

Dw 8

Signal conditions of messages - bit No.

1514131211109876543210

Signal condition block 2

DW 9

Idle condition bits

DW 10

Acknowledgement bits

Dw 11

Edge trigger flags

DW 12

Signal conditions of messages - bit No.

1514131211109876543210

Signal condition block 3

DW 13

Idle condition bits

Table5

The following items are described below:
« Basic message number

« offset message number

e signal condition block

e Address of last signal condition block

e signal conditions

+ |dle condition bits

e Acknowledgement bits

e Edgetrigger flags

WinCC Configuration Manual
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5.2.4.2 Basic message number

Every message is assigned a certain message number by means of which you can
distinguish between the messages that areissued. The message number consists of the basic
message humber and an offset message number.

A different basic message number hasto be specified for every message category you use.
Messages of same basic message number are numbered serially by means of the offset
message humber.

The basic message number for the corresponding message category is specified in DW 1 of
the offset data block concerned (refer to 5.2.4.10).

Special case

When message category 1 is being used, two offset data blocks are possible. To achieve
seria message numbering for this message category, you have to enter the basic message
number of the second offset data block on the basic message number of the first offset data

block plusits message capacity (1008 messages).

Calculating the message number:
Message number = basic message number + offset message number

Example:
Calculation Description:
Given: Message category 1, serial message numbering starting at: message
number 10000
Required: Basic message number of the two offset data blocks
10000 Basic message number of the first offset data block
10000 + 1008 = Basic message number of the second offset data block
11008

5.2.4.3 Offset message number/signal conditions of messages

The signal conditions of messages are contained in the offset data blocks of the
corresponding message category at the bit position concerned of the offset message
number.

The offset message number of the corresponding message results sarting at the 16 bits (bits
0-15) of DW 4. Seriad numbering is performed in increments of four (DW8, DW12, etc.).

Signal Signal Condition Block Bit Number 0 - 15 Corresponds to
condition Starts at Data Word Offset Message Number
block
1 4 0-15
2 8 16-31
3 12 32-47
4 16 48 - 63
62 248 976 - 991
63 252 992 - 1007
WinCC Configuration Manual 5-23
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Table 6

Calculating the offset message number:

Offset message number = message number - basic message number

offset message number = (data word/ 4 -1) * 16 + bit No. (0-15)

offset message number = (signal condition block - 1) * 16 + bit No. (0-15)
Calculating DB, DW, bit No. from the offset message number:

Data block = offset data block

Data word = (offset message number/ 16+ 1) *4

Bit No. = offset message number % 16

In the case of message category 1, the length of a data word may be greater than 252,
in which case the following applies:

Data block = offset data block+ 1

Data word = dataword - 252

Bit No. = Bit No.

Example 1:

Given: DW 248, bit 7, basic message number = 10000

Required: Message number

signal condition block = 248/4
= 02

offset message number = (signal condition block - 1) * 16 + bit number
= (62-1)*16+7=2983

Message number = basic message number + offset message number

= 10000 + 983 = 10983
The required message number is 10983.

Example 2:
Given: Message category 1 with two offset data blocks,
message number = 12000, basic message number = 10000
Required: DB, DW, bit No.
offset message number = message number - basic message number
= 12000 - 10000 = 2000
Bit No. = offset message number % 16 = 0
Data word = (offset message number/ 16+ 1) *4

= (2000/16 + 1) ¥4 =504
The data word is greater than 252,

Data block = offset data block+ 1
Data word = 504-252=252
Bit No. =0

Message number 12000 will be found in the second offset data block of message
category 1, data word 252, bit No. 0.
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5.2.4.4 Signal condition block
Thefirgst sgna condition block starts at data word address 4, the next signal condition
blocks follow at intervals of 4 datawords (DW 8, DW 12, etc.).
Refer alsoto Table 5 and Table 6.

63 signal condition blocks are possible for every offset data block (signal condition blocks
1to 63).

A signal condition block contains 16 signal conditions. There arethus 63 * 16 = 1008
messages possible in an offset data block.

Structure of signal condition block:

DW | Bit number 15 |14 |13 |12 |11 (10 |9 8 /7|6|5|4(3|2|1]|0

1 signal conditions [0 ([0 |0 |0 |0 |0 |0 0O/O0O|O|0O|O|O|O|0O]|O

2 Idle conditions |0 |0 (|0 (0O |O |O |0 O|O|O(O|O/O|O|O|O

3 | Acknowledgeme (1O |O (O |O |O |0 |0 O|O|O|O|O|O|O]|O|O
nt bits

4 Edge trigger 0O [0 /O |[O |0 |0 |[O/O|O|O|O|O|O|O|0O]|O
flags

Table7

Additional information on these four hit states is provided in this chapter.
calculating the signal condition block concerned:

Signal Condition Block = (offset message number / 16) + 1

signal condition block = data word / 4

Calculating the data word which starts at the signal condition block concerned:
First data word of the signal condition block = signal condition block * 4

5.2.4.5 Address of the last signal condition block

Specifying the DW address, the last signal condition block to be assighed messages
specifies the number of possi ble messages of the corresponding message category.

Calculating the last signal condition block:

Last signal condition block = required messages in this message category / 16

/1 Inconpletely filled (16 nessages) signal condition bl ock
if ((required nmessages of this nessage category % 16) != 0)

++ | ast signal nmessage bl ock;

With message category 1, a message volume of more than 1008 messages may occur,
in which case the following applies:
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1st offset DB:

Last signal condition block = 63
Address of last signal condition block = 63 %4 =252

2nd offset DB:

Last signal condition block = (required messages in this message category - 1008) /
16

/1 Inconpletely filled (16 nmessages) signal condition bl ock
if (((required nessages in this nessage category - 1008) % 16) != 0)
{

++ | ast signal nmessage bl ock;

Calculating the DW address of the last signal condition block:

DW address of last

signal condition block = last signal condition block * 4
Example:

Given: 1030 messages of message category 1

1st offset DB:

Address of the last signal condition block 63 ¥4 =252

2nd offset DB:
Required messages - 1008 = 1030-1008 =22

(Required messages - 1008) / 16 = 22/16=1
(Required messages - 1008) % 16 = 22%16=6
Last signal condition block =2

Address of last signal condition block = 2*4=8

5.2.4.6 Signal conditions
Position: 1st data word of the signa condition block (refer to Table 5).

The user must make surethat the signal conditions of the corresponding messages are
entered in the data words provided for them in the offset data blocks of the corresponding
message category. This can be performed by the PLC by means of continual signal
updating during the process.
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5.2.4.7 Idle conditions
Position: 2nd data word of the signal condition block (refer to Table 5).

By theidle condition of a signal we mean the signd leve in the passive operating state.
This defines whether asignal (message) is active 'low’ or 'high’. Thisinformation is
required to find out whether amessage is’arriving’ or 'departing'.

If a change of event has the negated state with regard to theidle condition, it isamessage
which is’arriving'. In the case of a'departing’ message, the state of the change of event is
identicd to that of the associated idle condition.

The idle conditions of messages hasto be specified by the user at the corresponding
positions.

5.2.4.8 Acknowledgement bits
Position: 3rd dataword of the signal condition block (refer to Table 5).

Acknowledgement bits are not configured but evaluated within the current program. In this
instance, the messages are acknowledged directly by the higher-level PC in accordance
with the acknowl edgement phil osophy concerned. These message-related
acknowledgements are sent by the PC to the PLC concerned with the associated configured

messages of the integrated message acquisition system.

The corresponding acknowledgement bit is set one PLC cyclelong by S5 alarm logging.
The application program has to evaluate this information accordingly.

5.2.4.9 Edge-triggered flags
Position: 4th dataword of the signal condition block (refer to Table 5).

The edge-triggered flags are used to determine any change of events which may have
occurred (change of message). They are not configured but evaluated within S5 aarm

logging.

5.2.4.10 Structure of the parameter data block

For message categories 210 4, it is necessary to configure parameter data blocks for
additional data of the message concerned, in addition to an offset data block. The signal
condition of amessage is stored in the offset data block. The addresses of the parameter
data blocks are stored in consecutive data blocks and are directly contiguous with the
corresponding offset data blocks.
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Relationship between the offset and parameter data blocks:
————Signal cond. block 1:
1914131211110 9 8| 7| 6/ 5[4|3|2|1| O
Signal cond. bits
Idle condition bits
Acknowledge. bits
Edge-trigger. flags
DB x:
Offset data block DB x+1:
Header Parameter datablock 1 DB x+2:
——Signal cond. block 1 Parameter block O Parameter data block 2
Signal cond. block 2 Parameter block 1 Parameter block n
Signal cond. block 3 Parameter block 2 Parameter block n+1
Parameter block 3 Parameter block n+2
Parameter block n+3
Signal cond. block 62
Signal cond. block 63 Parameter block n-2
Parameter block n-1 Parameter block 2*n-2
Parameter block 2*n-1
Figure 3
Catego | Max. Number | Size of Parameter | No. of Blocks per | Max. No. of
ry Block Parameter DB Parameter DBs
1 1008/ 2016 - - -
2 1008 2DW 128 8
3 1008 5DW 51 20
4 1008 7DW 36 28
Table8

5-28

Calculating the number of parameter data blocks:

Number of used Messages
Parameters Data =
Block Number of parameter blocks per parameter data block

When configuring, care must be taken to ensure that addresses do not overlap with data
blocks of another message category and that the number of parameter data blocks can cope
with any future upgrade.

A parameter data block contains parameter blocks which are assigned to the different
messages. The parameter blocks are stored consecutively, starting with the parameter block
for the first message of that message category, in the parameter data block. The parameter
blocks are incremented consecutively beyond the borders of the parameter DB. On reaching
the end of the parameter DB, the parameter block with the next number is continued from
DW 0 onwards of the next parameter DB. Only whole parameter blocks are stored in the
parameter data block.
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Calculating the start address of a parameter block:

Offset message number = message number - basic message number

Parameter DB = offset DB + 1 + (offset message number / parameter
blocks per parameter DB)

Start address of parameter DB = (offset message number % parameter blocks per

parameter DB) * size of parameter block

The user must ensure that the corresponding data (process variables, job number, batch
identifier) are available at the appropriate address.

5.2.4.11 Message block structure

A message block that is sent to the higher-level WinCC system consists of several,
consecutive data words. The data words contain message-specific information. The sum of
the data words result in one message block. The size of the message blocks differs from
message category to message category (refer to Table 10).

I rrespective of it message category, a message block always consists of at |east two data
words. These are the message number and the message status. Depending on whether the
messages are date/time stamped (three data words) and have been provided with the
appropriate parameters, a message block may be as many as 12 data words long.

DW | Description:

1st DW | Message humber

2nd | Message status
DW

3rd DW | Time

4th DW | Time

5th DW | Date

6th DW | Processtag

7th DW | Processtag

8th DW | Job number

9th DW | Job number

10th | Batch identifier
DW

11th | Reserve
DW

12th | Reserve
DW

Table9

If messages are not date/time stamped, the three data words required for them at the end of
the envisaged third to fifth positions of the block are not needed. The parameter data words
are then attached without a gap to the status data word. The size of message blocks (number
of DWs) varies from message category to message category and the desired date/time
stamp and can be taken from Table 10.
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Determining the message block Iength as afunction of message category:

Categ | Message Block Length in Message Block Length in DWs with Date and
ory DWs without Date and Time | Time

1 2 5

2 4 7

3 7 10

4 9 12
Table 10

5.2.4.12 Message number

Every message is assigned a certain message number by which it can be clearly identified.

5.2.4.13 Message status

The message status is structured as follows:

1. DW | Message number 14131211 10 9 8 7 6 5 4 3 2 1 0

2DW | M status <o [o] o e[ [ /[ [ [ [ [ [ [m[m[M[m]

3.DW | Time

4. DW | Time essage block length in DW
5.DW | Date Summertime=1; Wintertime=0

6. DW | Process tag

7. DW | Process tag withfwithout reserve

8. DW | Job number

9. DW | Job number
10. DW | Batch identifier
11. DW | Reserve
12. DW | Reserve

withiwithout job/batch identifier

withiwithout process tag

withiwithout time

withiwithout date

coming/going

Table11

5.2.4.14 Dateltime stamp
The date and time are made available by function block FB 86 : MELD:UHR in binary
code. Refer to Section 5.2.10 Purpose and function of Sb-time synchronization.
5.2.4.15 Process variable

Two data words by means of which process variables can be detained upon the arriva of a
message and passed to the process system.
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5.2.4.16 Job number/batch identifier

Depending on the configuration, the first two data words have to be interpreted as a signed
32-bit binary number or asatotal of four ASCII characters. Thethird data word hasto be
interpreted as two ASCI| characters.

The current job number and the batch identifier can be passed to the WinCC system by
means of these three data words upon the arrival of a message.

5.2.4.17 Reserve

The two reserve data words of message category 4 are intended for future add-ins but not
yet implemented in the WinCC system.

5.2.4.18 Construction of a message block

After amessage block has been detected, the corresponding message number is determined
by the currently checked bit position and stored as thefirst data word of the message block
in the FIFO buffer. Depending on the arriving or departing message, category and
requirement for a date/time stamp, the corresponding status mask is selected and stored as
the second data word of the message block in the FIFO buffer. If the corresponding bit in
the system data block has been assigned parametersfor a date/time ssamp, the three words
now follow which are available in system data block 80 from address DW 190 and
thereafter in the required PC format. Depending on the message category, the associated
parameter block isread, if necessary, from the corresponding data archive (parameter data
block) and added to the last input to finish creating the message block in the FIFO buffer.
The next status bit of the message that follows is then examined. Thisis performed until all
parameterized messages have been processes.

5.2.4.19 The internal FIFO buffer

A FIFO buffer isamemory at the end of which its beginning follows once again - in other
words, the memory areaisliterally connected like aring. Thisresultsin the memory being
limited in size, on the one hand, and not being finite owing to itsrestarting at the beginning,
on the other.

Thisresultsin the message acquisition system, upon reaching the virtual end without
extraction of the previous data (buffer isfull), in the oldest data being overwritten by the
most recent data, thus being lost asinformation.

The FIFO buffer in RAM acts, as its name suggests, as a buffer for the acquired messages
before they are forwarded to the PC. In RAM, the FIFO buffer consists of a memory area of
at least two data blocks and can, depending on parameter assignment, be made any size
required asis allowed by the maximum permissible data blocks of a programmable
contraller and the remaining available DBs of the user program. The user passesto alarm
logging the number of data blocks available to it for archiving.

With more than one data block, data blocks having consecutive DB numbers are
imperative. Thusthe user specifiestheinitia DB number and the number of the final DB of
the buffer as parametersin the system DB. All data blocks whose values lie between the
initia data block and the final data block (including the two data blocks) belong to the
buffer as storage space.
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5.2.4.20 The send mailbox - data transfer to the higher-level WinCC system

Asamatter of principle, all message entries of a current cycle arewritten initially to the
internal FIFO buffer of S5 alarm logging.

The message entries - up to a maximum of the contents of one data block - are transferred
to the message interface (send mailbox) upon completion of acquisition, providing the send
mailbox is ready. The message interface, in the form of a data block, acts as a data source
for the transfer function blocks (STEP 5 - datahandling blocks). The data handling blocks
form an interface to the \corresponding communication processor for the process bus being
used - for example, for the SINEC-H1 bus).

Send mailbox structure:

DWO

5-32

DW Contents

DW 0 | Length of datablock

DW1 |KY =[PLCNo.],[ CPUNOo.]

DW 2 |KY =[0], [ number of messages]

DW 3 | Useful data start (message blocks)

Table 12

‘15‘14‘13‘12‘11‘10‘9‘8‘7‘6‘5‘4‘3‘2‘1‘0‘

Triggering Edge Length of the Data Block
Table 13

From DW 0 of the send mailbox, it is first necessary to extract the triggering flank of a
desired job by means of bit number 14 and, secondly, to determine the source data length
from bits Nos. 0-8.

Since the data block which isrequired to be transferred must not be longer than 256 data
words but only one number up to 255 can be represented with one byte, separate polling of
the bytes using the commands DL and DR is not possible. We therefore recommend that
DW 0 betransferred in an auxiliary flag. This also has the advantage that the enable bit can
be evaluated separately and directly. This operation cannot be utilized when data words are
being used.

If the condition isfulfilled, the bit which is used as an edge for one-shot triggering of a send
jobisreset. Theremaining set bits then correspond to the transferred source data length and
can be written to the data area of indirect parameter assignment as QLAE.

Following a successfully completed WRITE request (SINEC-H1) to the WinCCsystem
('free of faults (FOF)), DW 0 of the send mailbox has to be overwritten with the value'0'.
Thisre-enables the send mailbox and further message blocks, to the extent present, can be
transferred from theinternal FIFO buffer to the send mailbox.

The WRITE request (SINEC-H1) hasto be implemented by means of the SEND direct
function and details will be found in the manua for the PLC concerned.
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5.2.5 Interface description

Descriptions are provided for the following interfaces and blocks:

e system datablock DB 80:
For assigning parametersto S5 alarm logging.

« offset datablock for the corresponding message category:
Binary interface of the message signals to S5 darm logging with specification of
message characteristics.

e parameter data block for corresponding message category:
For specifying additional message data of categories 2 through 4.

*  Send mailbox:
transfer interface to the WinCC system.

5.2.56.1 System data block 80

By using the system datablock DB 80, it is possible to configure independent data areas for
four message categories, a FIFO memory and a send mailbox. Data words 0 through 20 in
DB 80 are earmarked for configuration.

A detailed description of datawords 0 through 20 is presented in Section 5.2.6.

5.2.5.2 Offset data block

S5 darm logging evaluates the signal conditions of the corresponding messages and
constructs the corresponding message blocks, if necessary.

The user has to make sure that
« theidle conditions of the individual messages are specified during configuration.

« the message states during the runtime of the S5 user program are written to the
corresponding signal condition bits.

« the corresponding acknowledgement bits areread out and evaluated, as and when
required.

5.2.5.3 Parameter data block

With message categories 2 through 4, additional information about the current state of the
system can be transferred by means of the message block.

The user has to make sure that

< upon the arrival of a message, the valid process variables (process value, job and batch
numbers) are located in the corresponding parameter blocks.
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5.2.5.4 Send mailbox/transfer mailbox

5-34

As soon as it contains message blocks, the send mailbox is transferred with aWRITE
request (SINEC-H1) directly to the WinCC system (refer to Section 5.2.4.20).

The user has to make sure that
 the corresponding data handling blocks of the CPU concerned are available.

* during configuration of the WinCC system, appropriate communication channels are
specified for process bus connection.

« aWRITErequest, asdescribed in Section 5.2.4.20, isinitiated.
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5.2.6 Assigning

parameters to S5 alarm logging/system DB 80

Description of configurable data words of system

data block DB 80:
DW | Description
0 DB address: internal FIFO dart
1 DB address:. interna FIFO end
2 0: without date and time 1: with date and time
3 DB offset for category 1 messages
4 1: aDB offset of category 1 2: two DB offsets of category 1
5 DB offset for category 2 messages
6 DB offset for category 3 messages
7 DB offset for category 4 messages
8 Reserve
9 Reserve
10 DB address: send mailbox CPU -> PC
11 1: Acquisition optimized (ACOP)
12 ACOP from n messages onwards
13 PLC type (115/ 135/ 155)
14 Reserve (must be 1)
15 PLC No: 1to 255; CPU No: 1to 4
16 Reserve
17 Reserve
18 Reserve
19 Reserve
20 Parity error of the plausibility check
Table 14

DW 0, DW 1 : DB memory area of the internal FIFO buffer

Theinterna FIFO buffer areafor messages is defined by means of the two data words.

The storage space must have a size of at least two data blocks and care must taken to
parameterize the FIFO end larger than the FIFO start.

The memory area of the buffer memory results from the data block area limited by the
FIFO start and FIFO end, including the two specified data blocks.

Selecting FIFO buffer size:

When the storage capacity of the FIFO buffer is reached, the oldest messages are
overwritten. The number of DBs must be selected large enough so that, in the event of a
torrent of messages occurring, no messages are overwritten before they could be paged out.
To make sure that this does not occur, the following rule of thumb applies.
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5-36

Determining the number of DBs in the FIFO buffer:
Messages per DB = (255 DW / DB) / message block length
Refer to Table 10

Number of Messages if a Message Overload occurs
Number of DBs =

Messages per DB

For 'ACOP mode' of the message acquisition system, it is advisable to allow one or two
data blocks more.

DW 2 : date and time identifier

The option of date/time stamping messages refersto all messages assigned parameters.
Either all the messages which have to be acquired are date/time stamped (DW2 = 1) or
none (DW2 = 0). If DW2 = 0is set, the WinCC system adds a date/time stamp to arriving
message blocks.

DW 3, DW 4 : offset DB of message category 1

If category 1 messages (messages without parameters and batch identifier) have to be to
configured, the address of the offset data block hasto be specified in dataword 3. The
signal conditions of these messages have to be written consecutively by the PLC program
in the data bl ocks specified at this paint.

If more than 1008 1 messages (not more than 2016 messages) are planned, afurther data
block is enabled for category 1 messages by entering the figure 2’ in dataword 4. Referred
to the addressin DW 3, the second data block automatically has the next higher address.
With amaximum of 1008 category 1 messages, a'l’ isentered in DW 4.

DW 5, DW 6, DW 7 : offset DB of message categories 2, 3, 4
Similar to DW 3, datawords 5-7 contain the data block addresses concerned at which the
signals of messages are stored.

DW 5 contains the address of the data block for message category 2, whereas DWs 6 and 7
contain the addresses for message categories 3 and 4, respectively.

If amessage category isnot used, a’'0" hasto be included in the DW concerned.

The addresses specified in DWs 5-7 are 'offset DBS. Depending on the message category
and the number of messages per category, they are assigned a corresponding number of
'secondary DBS'. The secondary DBs contain the parameters of the messages. For this
reason, it is necessary to make sure, when assigning the offset DB addresses, that thereis
sufficient space (data blocks) for the parameter DBs between the previous offset DBs and
the oneto be specified.

Up to 1008 messages can be configured for message categories 2 through 4. When fully
used, thereis consequently a different number of 'secondary DBS' (parameter DBs) from
offset DBs for the different categories (refer to Table 8).

DW 10 : message interface to higher-level WinCC system

Parameters must always be assigned to data word 10, though the mode in which the
message acquisition system hasto operateis of no consequence. The DB address of the
transfer mailbox isassigned in DW 10. The transfer mailbox acts as an interface between
the SIMATIC S5 and the higher-level WinCC system.
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DW 11, DW 12 : mode selection for optimum acquisition and corresponding number
of messages
Two operating modes are provided:

e '0'in DW 11 -> '"Normal Mode' of the message acquisition system
e '1'in DW 11 -> 'Optimum Acquisition Mode' of the message acquisition system

Normal Mode:

As many acquired messages are paged out to be sent in the course of a cycle from the
internal buffer as the message interface can handle, provided that it is prepared to accept
data.

Very large numbers of messages within any cycle or successive cycles will result in this
process having ardatively high cycle time. The larger the message blocks of the message
categories involved, the longer the cycletime. In thisingtance, acquisition of message
blocks involves more effort and takes longer.

Optimized acquisition:

With the messages that are issued, chronological acquisition has priority over sending to the
PC. Attention is focused on the relative time between the messages issued by the system.
The fact that messages might arrive at the PC afew millisecondslater is of secondary
importance. Theinertia of the human eye and the receptivity of an observer in the control
room are decisive for that.

In order to reduce the cycle time of the message acquisition system in such time-critical
instances, the option of running this system at 'optimized acquisition operation’ has been
introduced. The minimum number of messages issued within an OB1 cycle hasto be
specified in DW 12. If the number of messages exceeds this minimum number during the
current OBL1 cycle, the messages are only acquired and buffered. They are not paged out or
subsequently sent to a communication peer in thisOB1 cycle.

DW 15 : PLC/CPU number

Thisdataword isrequired for constructing the message frame head and needs specification
of the project-related PLC and CPU numbers of that programmable controller. The CPU
number is particularly important when several CPUs are operating in asingle PLC. Only in
conjunction with the data word containing the ID for the messages can the higher-level
WinCC system interpret sent data as a message which assign message-specific message
texts and evaluate them accordingly.

The only dataword to have S5 data format 'K'Y’ during configuration is DW 15. This means
that two bytes can be presented separately (separated by a comma). Theleft byte contains
the PLC number, which may be between 1 and 255. The CPU number, which may be
between 1 and 4, is specified in theright byte.
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Example:

Format of

KY = 10,2

PLC number = 10

CPU number = 2

DW 20 : parameter assignment errors

A plausihility check is performed on all the data words assigned parametersin the system
DB upon start-up of S5 alarm logging. During the check, differentiation is made between

exceeding possible ranges of values, overlappings and multiple assignment of data blocks
to which parameters have been assigned and missing details.

An output parameter in data word format, this function block has a PAFE word (Parameter
Error word); it is Smilar to the system-specific data handling blocks. The status of the
PAFE word can be taken from system DB 80 (DW 20). The PAFE word can be examine
for errors which may have occurred following the program return from FB 81. Following
that, suitable action can be taken.

It is practica to have the programmable controller 'jump’ to Stop statusin the event of a
PAFE word other than zero. If the PAFE word isignored, the program cannot be
guaranteed to run without errors.

Evaluating the PAFE word

If the program or PLC is brought to its Stop status, in accordance with the recommendation,
following the occurrence of an error (PAFE word <> 0), the error can be specifically
andyzed and rectified by means of the error number. The table below provides information
on thetype of error caused during parameter assignment.

PAFE word:

Example:

5-38

KY = error number, group error ID

KY = 91
The parameter assignment error having the number 9 corresponds to:

Offset DB addr. of category 1 islarger than the maximum permissible DB address.

Error No. | Meaning

1 Start DB of internal buffer not defined

2 Start DB of internal buffer has the same address as the system DB ('80")

3 Start DB address of interna buffer larger than maximum permissible DB
address

End DB of interna buffer has the same address asthe system DB ('80")

| s~

End DB address is smaller than start DB address of internal buffer

6 End DB address of internal buffer larger than maximum permissible DB
address

7 Offset DB of category 1 has the same address as the system DB ('80")
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Error No.

Meaning

8

Offset DB addr. of category 1 iswithin theinternal buffer area

9

Offset DB addr. of category 1 islarger than the maximum permissible DB
address.

10

Offset DB of category 2 has the same address as the system DB ('80")

11

Offset DB of category 2 has the same address asthat of category 1

12

Offset DB of category 2 has the same address as the 2nd offset DB of category
1

13

Offset DB addr. of category 2 iswithin theinternal buffer area

14

Offset DB addr. of category 2 is larger than the maximum permissible DB
address.

15

Offset DB of category 3 has the same address asthe system DB ('80")

16

Offset DB of category 3 has the same address asthat of category 1

17

Offset DB of category 3 has the same address as the 2nd offset DB of category
1

18

Offset DB of category 3 has the same address asthat of category 2

19

Offset DB addr. of category 3 iswithin theinternal buffer area

20

Offset DB addr. of category 3 is larger than the maximum permissible DB
address.

21

Offset DB of category 4 has the same address as the system DB ('80")

22

Offset DB of category 4 has the same address asthat of category 1

23

Offset DB of category 4 has the same address as the 2nd offset DB of category
1

24

Offset DB addr. of category 4 iswithin theinternal buffer area

25

Offset DB addr. of category 4 is larger than the maximum permissible DB
address.

26

Offset DB of category 4 has the same address asthat of category 2

27

Offset DB of category 4 has the same address asthat of category 3

28

The PC send mailbox has the same address as the system DB ('80")

29

The PC send mailbox isnot defined ('0")

30

PC send mailbox addr. within internd buffer area

31

PC send mailbox addr. larger than maximum permissible DB address

32

The PC send mailbox has the same address as the offset DB of category 1

33

The PC send mailbox has the same address as the offset DB of category 2

34

The PC send mailbox has the same address as the offset DB of category 3

35

The PC send mailbox has the same address as the offset DB of category 4

36

The PC send mailbox has the same address as the 2nd offset DB of category 1

37

Reserve DW 9 and/or reserve DW 10 not equal to 0

38

Reserve DW 9 and/or reserve DW 10 not equal to 0

39

Reserve DW 9 and/or reserve DW 10 not equal to 0

40

Reserve DW 9 and/or reserve DW 10 not equal to 0

41

Reserve DW 9 and/or reserve DW 10 not equal to 0
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Error No. | Meaning

Reserve DW 9 and/or reserve DW 10 not equal to 0

Reserve DW 9 and/or reserve DW 10 not equal to 0

Reserve DW 9 and/or reserve DW 10 not equal to 0

Reserve DW 9 and/or reserve DW 10 not equal to 0

&5 & R &S

Reserve DW 9 and/or reserve DW 10 not equal to 0

47 Number of messages for the minimum limit of the selected operating mode
with optimum acquisition is missing

48 PLC typeisnot defined

49 Reserve DW 14 not equal to 1

50 PLC No. for message frame head is not defined

51 CPU No. for message frame head is not defined

52 CPU No. islarger than alowed (1 to 4)

Table15
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5.2.7 S5 alarm logging configuration example

Description

S5 darm logging is required to be configured for the foll owing message categories:

Catego | Definition: Message Categories
ry

1 1200 messages (from message number 10000 through 11199)
Messages 11000 through 11199 are’'low active

2 No messages planned

3 11 messages (from message humber 30000 through 30010)

4 No messages planned

All messages are to be date/time samped.
A 135U, PLC No. 1, CPU No. 1 arein use.

5.2.7.1 Parameter assignment DB 80

Categ | Max. Size of Parameter | No. of Blocks per | Max. No. of
ory Number Block Parameter DB Parameter DBs
1 1008/ 2016 - - -
2 1008 2DW 128 8
3 1008 5DW 51 20
4 1008 7DW 36 28

DB 81 is used as the PC send mailbox.

With auniform occurrence of the existing messages, the average message block length
(with dateand time) is.
(1200 %5 + 11 *10) /(1200 + 11) = 5.04

Assumption:
S5 darm logging is required to accommodate a messages overload of 100 messagesin one
PLC cycle and to operate at 30 messages or more in 'Optimum Acquisition mode’.

5 DW/mess. * 100 mess. = 500 DWs
(500 DW) /(256 DW/DB) = 1.95 DBs

Theretherefore results four data blocks for the FIFO buffer, since one or two additiona
data blocks have to be allowed for 'Optimum Acquisition mode.

The FIFO buffer starts at data block address 82 and thus the end address of the FIFO buffer
isDB 85.

To provide areserve for any future upgrade of the FIFO buffer, the offset data block of
category 1isin DB 88 and DB 89 (more than 1008 category 1 messages).

DB 90 becomes the offset data block of message category 3. A parameter DB of message
category 3 can accommodate 51 parameter blocks; if the 11 blocks used are subtracted, this
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resultsin an upgradability 40 category 3 messages with only one parameter data block (DB

91).

DW | Description Value
0 DB address: internal FIFO dart 82
1 DB address: interna FIFO end 85
2 0: without date and time 1

1: with date and time

DB offset for category 1 messages 88

1: one DB offset of category 1 2

2: two DB offsets of category 1
5 DB offset for category 2 messages 0
6 DB offset for category 3 messages 90
7 DB offset for category 4 messages 0
8 Reserve 0
9 Reserve 0
10 DB address: send mailbox CPU -> PC 81
11 1: Acquisition optimized (ACOP) 1
12 ACOP from n messages onwards 30
13 PLC type (115/ 135/ 155) 135
14 Reserve 1
15 PLC No: 1to 255; CPU No: 1to 4 1,1
16 Reserve 0
17 Reserve 0
18 Reserve 0
19 Reserve 0
20 Parity error of the plausibility check 0

Data block 100 is used by DW 10 through DW 20 to synchronize thetime.
Data block 101 is used by DW 0 through DW 255 for receiving commands.

5.2.7.2 Creating data blocks

Cresate data blocks DB 81 - DB 85, DB 88 - DB 91 and DB 101 of DW 0 - DW 255.
Create data block DB 100 of DW 0 - DW 20.
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5.2.7.3 Initializing offset data blocks

Message category 1

DB 88 and DB 89 are provided for message category 1. DB 88 contains the messages
numbered 10000 through 11007, and DB 89 the messages numbered 11008 through 11199.
A total of 1200 category 1 messages have to be configured.

See Chapter 5.2 Address of the last signal condition block .
Offset message number = message number - basic message number = 0 through 1199

1st offset DB:
address of last signal condition block: DW 252

2nd offset DB:
address of last signal condition block: DW 252

1200 - 1008 = 192
192/16 = 12
192 % 16 =0
Address of the last
signal condition block in offset data block 2 = [2*4=48

DB 88:
DW Description Value
DWO | Not assigned
DW 1 | Basic message number 10000
DW 2 | Addressof last DW 252
DW 3 | Not assigned

DB 89:
DW Description Value
DWO | Notassigned
DW 1 | Basic message number 11018
DW 2 | Addressof last DW 48
DW 3 | Not assigned
See Chapter 5.2.4.3 Offset message number/signal conditions of messages.
Messages 11000 through 11199 are’'low active.
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DB 88:

DB 89:

Offset DB:

5-44

Position of the idle condition bit of message number 11000:

Offset message number:
Start of signal condition block

Data word of the idle condition bit:
Data bit:
Data block:

11000 - 10000 = 1000

(offset message number /16 + 1) ¥4 =
=62+ 1) *4*DW 252

DW 253

offset message number % 16 = 8
offset data block = DB 88

Position of the idle condition bit of message number 11000:

Offset message number:
Start of signal condition block:

Data word of the idle condition bit:
Data bit:
Data block:

11199 - 10000 = 1199

(offset message number / 16+ 1) * 4 =
= (74 +1) *4 =300

300-252=48

DW 49

offset message number % 16 = 15
offset data block + 1 = DB 89

The following idle condition bits have to be modified:

DW 253: set data bits 8 through 15 to

"

DW 5, DW 9, DW 13, through DW 49 : set data bits 0 through 15to "1’

Message category 3

For message category 3, DB 90 is provided asthe offset data block with messages 30000
through 30010, and DB 91 as the parameter data block.

A total of 11 category 3 messages have to be configured.
See Chapter 5.2.4.10 Structure of the parameter data block.

OffsetMessageNo. = MessageNo. - BasicMessageNo. = 0 through 10

Address of the last signal
condition block
Address of last signal condition block

11/16=0
11%16 =11
= (0+]) *4=4
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DB 89:

DW Description Value

DWO0 | Notassigned

DW 1 | Basic message number 30000

DW 2 | Addressof last DW 4

DW 3 | Not assigned

All idle condition bitsare 0.

See Chapter 5.2.4.10 Structure of the parameter data block

Parameter DB = offset DB + 1 + (offset message number / parameter blocks per

parameter DB)

Message number 30000:

Parameter DB =90+ 1+ 0/51 =91

Message number 30010:

Parameter DB =90+ 1+ 10/51 =91

Start address of the = (offset message number % parameter blocks per

parameter block parameter DB) * size of parameter block

concerned

Message number 30000:

Start address of the parameter block concerned = (0% 51) *5 =DW

Message number 30010:

Start address of the parameter block concerned = (10 % 51) *5 =DW 50

DB 91; parameter data block 91 for offset data block 90

Message Process Values | Job number Batch identifier
number
30000 DWO, 1 DW 2,3 DW 4
30001 DWS5, 6 DW 7,8 DW 9
30002 DW 10, 11 DW 12, 13 DW 14
30003 DW 15, 16 DW 17, 18 DW 19
30004 DW 20, 21 DW 22, 23 DW 24
30005 DW 25, 26 DW 27, 28 DW 29
30006 DW 30, 31 DW 32, 33 DW 34
30007 DW 35, 36 DW 37, 38 DW 39
30008 DW 40, 41 DW 42, 43 DW 44
30009 DW 45, 46 DW 47, 48 DW 49
30010 DW 50, 51 DW 52, 53 DW 54
WinCC Configuration Manual 5-45
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5.2.8 Documentation of the SIMATIC S5 command blocks

Purpose and function of S5 command blocks

The software is used to 'process hits, bytes, words and double wordsin the SIMATIC S5
over aprocess bus - for example, SINEC H1. Only byte and word valuesin the SIMATIC
S5 can be addressed over the process bus.

By default, the foll owing operations can be executed:

e Datablocks (DB and DX), timers and counters have to be changed only as words.
e Bit memories, inputs, outputs, I/0 (P and Q) have to be changed only as bytes.

The program package provides the requisite software functionality within the SIMATIC S5
to implement the foll owing operations on the WinCC system over the given process bus.

e Set aninitializing pulse for one OB1 cycle
o Set, reset, invert the bit in DB/DX

oS4, reset, invert the bit in bit memory

e Writeleft/right bytesto DB/DX

*  Write word/double word to DB/DX

e Write byte/word to bit memory

e Write byte/word to 1/O

«  Write byte/word to upgraded I/O

Therequired changesin the SIMATIC S5 are made available as araw datatag by the
WinCC Control Center across a datainterface. Theinstructions have to be sent to the S5 by
means of araw datatag. These ingructions are evaluated directly in the S5 by instruction
interpreter FB 87 : EXECUTE and executed.

The present manual describes the use and handling of S5 command blocksin a SIMATIC
S5 environment. The user is provided with an overview of the function and data blocks
used by the software, and the storage space required. There follows a detailed interface
description of the existing data interface. An example configuration is presented to help
youl.

5.2.8.1 List of software blocks

5-46

The 'S5 command blocks' SIMATIC Sb software will be found on the WinCC CD in the
file called WINCC1ST.S5D.
The file contains the following function blocks for the S5 command blocks:

FB Name Size in Bytes Function

FB 87 Execute 152 Enables hit, byte, word and double word
manipulation over the process bus

FB 88 OPCODE 399 Called by FB 87

All 551

Table 16

In addition, a 512-byte command data block is also required.

WinCC Configuration Manual
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5.2.8.2 Hardware requirements

The function blocks specified in Table 16 require the following hardware for them to be
executed correctly:

PLC CPU
AG 115U CPU 943, CPU 944, CPU 945
AG 135U CPU 928A, CPU 928B
AG 155U CPU 946/ 947, CPU 948

5.2.8.3 Call parameters of FB 87: EXECUTE

A description of the call parameters of function block FB 87 : EXECUTE ispresented in
the following.

Name | Execute | Parameters

ID: DBNR E/A/DIBITIZ: D KM/KH/KY/KC/IKFHKT/KZ/IKG: KF

ID: DBDX E/A/DIBITIZ: D KM/KH/KY/KC/IKFHKT/KZ/IKG: KF

ID: RIMP E/A/DIBITIZ: D KM/KH/KY/KC/IKFHKT/KZ/IKG: KY

DBNR: Data block number of the command transfer interface
DBDX: Type of data source for the command transfer interface

DB....... Data source for a data block (DB).
DX....... Data source for an extended data block (DX).

RIMP: Bit position for theinitializing pulse

RIMP.......Bit memory number, bit number
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5.2.9 Interface description

Descriptions are provided for the following interfaces and blocks:
« command function block FB 87

« command data block: instruction transfer interface to the SIMATIC S5.

Inthe SIMATIC S5, theingruction interpreter (FB 87 : EXECUTE) is caled periodically
in OB 1. The type and address of the command DBs are transferred as parameters. When a
command is queued, the Op code and four parameters are forwarded to FB 88 : OPCODE
and executed directly. After an ingruction has been executed, the command counter (DW
1) isdecremented by one. The process of ingruction transfer and decrementing of the
command counter isrepeated until all queued instructions have been processed.

Details of the type and address of the data block have to agree in both the WinCC Contral
Center and S5 program, and the data block has to be present in the S5. A DB data block and
a DX datablock and their addresses - for ingtance, DX 234 - are available to chose from.
The data block has to be opened by the user up to data word 255, since datawords 0 - 255
can be addressed in the data block specified.

The following syntax has been defined for the commands stored in the command data
block:

DW | Description
0 Not used
1 Number of commands to be executed
2 Op code of the first command
3 Parameter 1 (Op code 1)
4 Parameter 2 (Op code 1)
5 Parameter 3 (Op code 1)
6 Parameter 4 (Op code 1)
7 Op code of the second command
8 Parameter 1 (Op code 2)
9 Parameter 1 (Op code 2)
10 Parameter 2 (Op code 2)
11 Parameter 3 (Op code 2)
12 Parameter 4 (Op code 2)
13 Op code of the third command
14 Parameter 1 (Op code 3)
€tc.

The syntax of the implemented commands are described in the following:

5-48
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Transfer of Op code and parameters to the command DB

Instruction Op code |Paramete | Paramete | Paramete | Paramete
r r2 r3 r4

Set bit in DB 10 DB DW Bit -
Reset bit in DB 11 DB DW Bit -
Invert bitin DB 12 DB DW Bit -
Set right bytein DB 15 DB DW Vaue -
Set |eft bytein DB 16 DB DW Vaue -
Write data word to DB 17 DB DW Vaue -
Write double word to DB 18 DB DW Vaue Vaue
Set bit in DX 20 DX DW Bit -
Reset bit in DX 21 DX DW Bit -
Invert bitin DX 22 DX DW Bit -
Set right bytein DX 25 DX DW Vaue -
Set |eft bytein DX 26 DX DW Vaue -
Write dataword to DX 27 DX DW Vaue -
Write double word to DX 28 DX DW Vaue Value
Set memory hit 30 MB Bit - -
Reset memory hit 31 MB Bit - -
Invert memory bit 32 MB Bit - -
Write memory byte 35 MB Vaue - -
Write memory word 36 MW Value -
Write I/O byte 45 PB Value - -
Write 1/O word 46 PW Vaue - -
Write extended 1/O byte 55 QB Vaue - -
Write extended I/O word 56 QW Vaue - -
Set initializing pulse 60 - - - -

5.2.9.1 Example configuration for the S5 command blocks

The S5 command blocks should be set up.

Theinitializing pulse is made avail able in memory word 56, bit 4. The command data block
isto be DX 237. Ensurethat in the PLC datablock DX 237 is open from DWs 0 through

255,

In the WinCC Contral Center, enter the required data block upon specifying the channe
parameters - for example, SINEC H1.

Dump from OB 1:

SPA FB 87
Nane EXECUTE
DBNR KF +237
DBDX KC DX
RI MP KY 56, 4
etc.

WinCC Configuration Manual
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5.2.10 Purpose and function of S5-time synchronization
The present document describes the functions and properties of the SIMATIC S5 software:

S5 time synchronization

The software is used to synchronize the SIMATIC S5 system clock. Further, it supplies a
suitable date/time data format for creating the message blocks to 'chronol ogical message
acquisition’ of S5 alarm logging.

Function block FB 86 : MELD:UHR also makes available the current time of day in a
format required by ‘chronol ogical message acquisition’. The data are made available in
system data block 80 from DW 190 onwards.

If a changeto a message signal condition occurs, the message is identified by means of its
message number by function block FB 80 : SYSTEMFB and stamped with the current date
and time from system data block 80.

The present manual describes the use and handling of S5 time synchronization in a
SIMATIC S5 environment. The user is provided with an overview of the function and data
blocks used by the software, and the storage space required. An example configuration is
presented to help you.

5.2.10.1 List of software blocks

The SIMATIC SS software (S5 time synchronization) will be found on the WinCC CD
in the file called WINCC1ST.S5D.

The file contains the following function and data blocks:

FB Name Size in Bytes Function

FB 86 MELD:UHR | 1135 Synchronization of time
All 1135

Table17

Clock data area 115U: 27 DWs = 54 bytes

Clock data area 135U/155U: 12DWs = 24 bytes

Data area for S5 alarm logging: 3DWs = 6 bytes

5.2.10.2 Hardware requirements

The function blocks specified for S5 alarm logging require the following hardware for
them to be executed correctly:

PLC CPU
AG 115U CPU 944 * | CPU 945
AG 135U CPU 928B
AG 155U CPU 946/ 947, CPU 948

* Only the CPU 944 featuring two PU interfaces has a system clock
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5.2.11 Call parameters of FB 86 : MELD:UHR

A description of the call parameters of function block FB 86 : MELD:UHR is presented in
the following.

A description of the call parameters of function block FB 87 : EXECUTE ispresented in

the following.

Name | MELD:UHR | Parameters

ID: CPUT E/A/D/BITIZ: D KM/KH/KY/KC/KFIKT/KZIKG: KF
ID: DCF7 E/A/D/BIT/IZ: D KM/KH/KY/KC/KFIKT/KZIKG: KF
ID: QTYP E/A/D/BITIZ: D KM/KH/KY/KC/KFIKT/KZIKG: KF
ID: QSYN E/A/D/BITIZ: D KM/KH/KY/KC/KF/KT/IKZ/IKG: KY
ID: UDAT E/A/D/BIT/IZ: D KM/KH/KY/KC/IKF/KT/IKZIKG: KY
ID: ZINT E/A/D/BIT/IZ: D KM/KH/KY/KC/KFIKT/KZIKG: KF
ID: ZUHR E/A/D/BIT/IZ: D KM/KH/KY/KC/KF/KT/IKZIKG: KY
ID: ZSYN E/A/D/BIT/IZ: D KM/KH/KY/KC/KFIKT/KZIKG: KF

CPUT:

No. of CPU | Type
1 CPU 943/ CPU 944
CPU 945
CPU 928B
CPU 946 / 947
CPU 948

a| bl wN

DCF7:

Operating mode
0 = operation with S5 system clock
1 = operation with DCF77 radio clock

QTYP:

Type of data source for the time synchronization message frame.
0 = data source isadata block (DB)
1 = datasource is an extended data block (DX)
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QSYN:

Data source of time data
DCF7= QSYN = DB number, DW number of the received time synchronization
0: message frame
DCF7= QSYN = DB number, DW number of the DCF77 - Time
1
UDAT:

Address of clock data area
UDAT = DB number, DW number

ZINT:

Timeinterval in minutes for sending the synchronization message frame (DCF7 = 1)

ZUHR:

Destination data area for time data in alarm logging format.
ZUHR = DB number, DW number

ZSYN:

Destination data area for time synchronization message frame (DCF7 = 1)

If chronol ogical message acquisition functiondity is to be used with S5 alarm logging, a
special time data format will be expected in DB 80 from DW 190 onwards.

Thistime data format will be derived from the S5 system time and written to the
corresponding data area ZUHR (DB 80, DWs 190 - 192).

Relationship between 'chronological reporting' and FB 86 : MELD:UHR :

UDAT: DB, DW

\ 4

FB 86
MESS:TIME

Time/date stamp

A

ZTIME: DB 80, DW 190

PC Format
Date/time
for message block

Messageblock |,

Figure 4
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5.2.12 Data formats for date and time

Time synchronization message frame from a system (WinCC does not currently
support the time message frame)

The firgt data word of the time synchronization message frame contains a source |D, which
is sent by the system together with data and time data.

Function block FB 86 : MELD:UHR extracts the queued message frame only as soon as
the source ID 'FFFF is positioned here. Receipt of the message frameis acknowledged with
a’'0’in thisdataword. Not until anew message frame arrives (DW 1 ='FFFF) isit read out

again and evaluated.
Meaning Data word | Conte | Validity Comment
nts
Source ID/time 1 FFFF
message frame
Message frame I D 2 FFFF Not used
Seconds 3 00xx | xx:0to59
Minutes 4 00xx | xx:0to59
Hours 5 00xx | xx:0to23
Day 6 00xx | xx:1to31
Month 7 00xx | xx:1to12
Year 8 00xx | xx:0t0127(1990-2117) | Year + 1990
Day of week 9 00xx |[xx:0to6 Sunday = 0
Day of year 10 00xx | xx:1to 365
Summer time, winter 11 YYXX | Xx: winter time= 00
time summer time = 01
Lesp year yy: leap year
current year =00
last year = 01
two year ago = 02
three years ago = 03

Table 18

5.2.12.1 Time data area CPU 944, CPU 945

The data word numbers arerelative details. The actual position of the areais determined by
the call parameters: UDAT = DB No., DW No. of FB 86 : MELD:UHR.
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Location

o2

internal tags

current time

OONOOUAWNPEF

time operating range

reserve - alarm time

16
17
18
19
20
21

reserve - operating hours

22
23
24
25
26

time / date
after RUN / STOP

Table 19

Current time in time data area:

DW | Word/Left Word/Right
4 Day of week
6 Day Month
7 Year AM/PM (bit, No. 7), hour
8 Minute Second
Figure 5
Setting area in time data area:
DW | Word/Left Word/Right
9 Leap year Day of week
10 Day Month
11 Year AM/PM (bit, No. 7), hour
12 Minute Second
Figure 6
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5.2.12.2 Time data area CPU 928B, CPU 948

The data word numbers arerelative details. The actual position of the areais determined by
the call parameters: UDAT = DB No., DW No. of FB 86 : MELD:UHR.

DW Location
0
1 .
5 internal tags
3
4
g current time
7
8
9 . .
10 time operating range
11
Figure 7
Current time in time data area:
DW Word/Left Word/Right
15\14\13\12\11\10\9 ‘8 7 ‘6 \5 \4 \3 \2 \1 \0
4 Seconds
5 Format ‘ Hours Minutes
6 Day of month Day of week ‘0
7 Year Second
Figure 8
Current time in setting area:
DW Word/Left Word/Right
15|14|13|12|11|10|9 |8 |7 |6 |5 |4 |3 |2 |1 |0
8 Seconds
9 Format ‘ Hours Minutes
10 Day of month Day of week ‘0
11 Year Second
Figure 9
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5.2.12.3 Time data area CPU 946, CPU 947

The data word numbers arerelative details. The actual position of the areais determined by
the call parameters: UDAT = DB No., DW No. of FB 86 : MELD:UHR.

DW Location
0
1 .
5 internal tags
3
4
5 .
6 current time
7
8
9 time operating range
10
11
Figure 10

Current timein

time data area:

DW Word/Left Word/Right
4 10 sec. 1 sec. 1/10 sec. 1/100 sec.
6 10 hrs. 1hr. 10 min. 1 min.
7 10 days 1day Day of week 0
8 10 years 1 year 10 months 1 month
Figure 11
Current time in setting area:
DW Word/Left Word/Right
9 10 sec. 1 sec. 1/10 sec. 1/100 sec.
10 10 hrs. 1hr. 10 min. 1 min.
11 10 days 1 day Day of week 0
12 10 years 1 year 10 months 1 month
Figure 12
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5.2.12.4 Clock data format for message blocks

The data word numbers arerelative details. The actual position of the areais determined by
the call parameters: ZUHR = DB No., DW No. of FB 86 : MELD:UHR.

If chronol ogical message acquisition functionality is to be used with S5 alarm logging, the
data DB 80, DW 190 have to be entered in parameter ZUHR.

The date and time are made available by function block FB 86 : MELD:UHR for message
processing in binary code:

Current time in setting area:

Meaning Data word | Bit | Validity Comment
1/100 second 1 0-6 |0t0o99(0-990 msec) | Inone 10 msec
reference
Seconds 1 7-12 |0to59
Minutes 0 0-5 |0to59
Hours 0 6-10 |0to23
Day 2 0-4 |1to3l
Month 2 5-8 |1to12
Year 2 9-15 | 0t0127(1990-2117) | Year + 1990
Figure 13
DWa3: time
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Hours Minutes
DW4: time
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Seconds Milliseconds
DW4: date
Year Month Day
Figure 14
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5.2.13 Interface description

To use the S5 time synchroni zation software, the user hasto:

« fill out the call parameters of FB 86 : MELD:UHR as described in section 5.2.11 Call
parameters of FB 86 : MELD:UHR

e openthedataareasinthe PLC.

Example configuration

Let us assume a CPU 944 with two PU interfaces. The S5 time synchronization isrequired
to be set up for S5 alarm logging without the DCF77 clock on this CPU.

Data areas:

Time synchronization message frame: DB 100, DW 20 - DW 30
Clock data area of the S5 system DB 100, DW 31 - DW 47
clock:

Message block data*: DB 80, DW 190 -DW 192

* Use of this data areaisimperative when using SIMATIC S5 darm logging.

On specifying the channd parameters - for example, SINEC H1, the required data block

(DB 100, DW20 - DW 30) has to be entered in the system when specifying ‘time
synchronization:’.

You have to make sure that DB 80 of DW 0 through DW 255 and DB 100 of DW 0 of DW
47 are opened.

Dump from OB 1:

SPA FB 86

Nane : MELD: UHR
CPUT : KF +1
DCF7 KF +0
QrYP KF +0
QSYN KY 100, 20
UDAT KY 100, 31
ZI NT KF +0
ZUHR KY 80, 190
ZSYN KF +0

etc.
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5.2.14 Interaction with WinCC alarm logging

The following must be taken into account with regard to the interaction of WinCC
alarm logging with the S5 message block:

256 hasto be specified in the S5's send block as the number of data words to be transferred.

A new connection hasto be set up in the Control Center inthe S5Trsp channd. Specify the
type Fetch-passive at the item Connection/Read function.

Two raw data tags have to be created for each PLC for data exchange with alarm logging.
Thefirg isresponsible for receiving messages.

Their addressing hasto be set asfollows. dataarea: DB, DB No. : xx, addressing word,
DW : 0, raw data type : event

The second isrequired for sending acknowledgement information

Their addressing hasto be set asfollows. dataarea: DB, DB No. : 80, addressing word,
DW : 90, raw datatype : event

Connect the event tag in darm logging to thereceive raw datatag (the bit information is
meaningless in thisinstance).

Connect the acknowledgement tag to the send raw data tag (the bit information is
meaningless in thisinstance).

Enter thefile SSSTD.NLL asthe Format DLL.

Tip: Using the interconnection wizard, you can connect all the messages concerned in one
operation.

Only positive fixed-point numbers are allowed for process values. Floating point
values are not supported.

S5 WinCC

prozess value :> prozess value 1

job description :> prozess value 2

batch description :> prozess value 3

reserve :> prozess value 4
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5.3 Format DLL interface to AlarmLogging and TagLogging

Objective

5-60

The AlarmLogging and TaglLogging applications acquire the process data via the WinCC
data manager. Depending on the communication type for the process,

o (different channd DLLs areinvolved in data transfer,

» the process data are stored in message frames (raw datatags) of different structures.
AlarmLogging and TaglL ogging are required to process the process data, however,
irrespective of the type of communication concerned, in exactly the same way. For this
reason, a separate Format DLL is used for every type of communication which knows the
precise structure of the message frames concerned and derives from it agenerally valid
"process data form" for AlarmLogging and TaglL ogging.

A Format DLL basically belongsto a channe DLL; likeit, it should be possible to insert
and remove it smply into and from the overall system. Still, it does not have a direct
interface to the associated channd DLL.

This document describes the integration and interface of every Format DLL to the WinCC
applications AlarmLogging and TaglLogging. It originated during drafting of the STPMC
Format DLL, and for this reason the expression "S7PMC Format DLL" is for the most part
synonymous with the expression "Format DLL".

Basic process

The STPMC Format DLL isa passive group of programs which hasinterfaces only to the
applications AlarmLogging and TaglL ogging. The STPMC Format DLL processes STPMC-
specific functions for AlarmLogging and TaglL ogging.

AlarmLogging and TagLogging log in with a start call at the Format DLL. On doing so,
certain parameters are transferred in a start structure to the Format DLL and their
characteristics are received by means of IDs.

Two data transfer directions are required to process the S7TPMC functions RUNTIME
mode:

e OSto PLC: (sending of logon/logoff requests, acknowl edgements)
e PLCtoOS: (reception of messages and archive data)

With an initialization call, TagL ogging/AlarmLogging announces the configured archive
variable names and message numbersto STPMC DLL. The Format DLL (WinCC) hasto
log on at the PLC for these objects. Theinitialization call can be processed at any point in
time,

The Format DLL is called by AlarmLogging/TaglLogging to uninitialize in order to return
resources etc.

WinCC Configuration Manual
C79000-G8276-C139-01



02.99 Format DLL interface

5.3.1 Shared interface to AlarmLogging and TagLogging

The general functions of the Format DLL, which are identical for AlarmLogging and
TaglLogging, are grouped in a shared interface. The function names all begin with
‘NORM...".

(prefix for AlarmLogging-specific functions: ‘Mld...", prefix for TagLogging-specific
functions: ‘Pde...".)

Common Interface

MESS/ NormDLL
PDE
Initialization: NormDLL Start »
4
N
Language Switching: NormSetLanguage »
N
Determine Name: NormGetDLLName >
o
<
Event triggers the writing of a raw
data tag p ——————— |
I
1
e.g. Writing !
Write: NORM_SEND_PROC registration :
=== telegrams,
__|_lothePLc Write: NORM_SEND_PROC acknowledgm |
ents, etc. to :
Write: NORM_SEND_PROC thePLC
1
I
D R .., -
<
End of Processing
Deinitialization: NORMDLLStop »
4
N
1) The language switch is only required for format DLLs that
contain a dialog box
MELD = AlarmLogging
PDE = TaglLogging
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AlarmLogging-specific extras

Runtime
MESS NormDLL
Register the field of single messages .
e e _ BOOL MIdRegisterMsg v nortezlirsetz‘rj¥hianev
_ - io_th_e EL_C_ __ message class to
NORM_SEND_PROC receive data
<
N
MIdRegisterMsg Return
Acknowledgments, Lock/Enable .
““““ 1
BOOL MidSendMsg g H
I
Number of |
NORM_SEND_PROC Acknowledgm :
= ———h— ;L—c—— - ent/Enable/ |
_ | bePc _ NORM_SEND_PROC Lock 1
Telegrams to :
NORM_SEND_PROC the PLC !
End of Processing I
D e -
N
MidSendMsg Return
-————r-——-=--- Receipt of raw data tag from the channel (PLC)
rom the PLC p ——-——=== |
- TTmm T BOOL MidReceiveMsg I
Return Single Message 1
1
MSG_RECIVE_MSG_PROC Number of |
Return Single Message returned I
i I
MSG_RECIVE_MSG_PROC single H
Return Single Message messages
MSG_RECIVE_MSG_PROC :
< End of Raw Data Tag Processing e ____~21
MidReceive Return
Extended configuration dialog
@ ——— Expanded Configuration Dialog Box——»
MESS-CS BOOL MIdShowDialog NormDLL-CS
< MidShowDialog Return —@
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5.3.2 TaglLogging-specific extras

Runtime

PDE

Extended configuration dialog

PDE-CS

Register the field of archive tagse g NormDLL
BOOL PdeSendMessage v
NORM_SEND_PROC :
1
NORM_SEND_PROC Retumn :
Registration :
NORM_SEND_PROC Telegrams |
1
NORM_SEND_PROC :
B I e I
N
PdeSendMsg Return
Enable/lock the field of n archive tags g
BOOL PdeSendMessage v
““““ 1
NORM_SEND_PROC 1
1
1
NORM_SEND_PROC Returnn
Registration/ 1
Cancellation !
NORM_SEND_PROC Telegrams |
1
1
NORM_SEND_PROC |
B I e I
N
PdeSendMsg Return
Receipt of raw data tag from the channel (PLC) .
BOOL PdeReceive g
______ hl
PDE_ARCHIVE_CALLBACK Return |
the value :
PDE_ARCHIVE_CALLBACK of the |
archive 1
1
PDE_ARCHIVE_CALLBACK ‘;‘rﬁe"s \
< End of Raw Data Tag Processing -1
PdeReceive Return
@ ———Expanded Configuration Dialog Box——p»
BOOL PdeShowDialog NormDLL-CS
<4— PdeShowDialog Return —@
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5.3.3 API functions of a WinCC Format DLL

5.3.3.1

The Format DLL is divided into the following sub-areas:

Initialization of the Format DLL

« |nitialization by the operating system while the Format DLL is being |oaded
(LibMain)

< Poalling the properties of a Format DLL

e Poalling the name of the Format DLL

Shut down of the Format DLL

e Shut down by TagLogging and AlarmLogging

e Unloading by the operating system

Add insto the configuration

< Dialog extension during message configuration

< Dialog extension during archive tag configuration
Online services

« Registration of all Format DL L-specific objects (messages, archive tags)
e Language switch

Standardization

e Standardization of messages

e Standardization of archive tags

Initialization of the Format DLL

Initialization during the load operation

5-64

The applications AlarmLogging and/or TaglLogging load a WinCC Format DLL with the
help of the LoadLibrary system call. Following that, the Format DLL isloaded by the
operating system and initialized by its standard mechanisms. All the entry addresses of the
Format DLL are defined.
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5.3.3.2 Polling the properties of a Format DLL

AlarmLogging and TagLogging log in at the relevant Format DLL by means of the
NormDLL Start call. It isintended for the exchange of information between the Format
DLL and the application.

NormDLLStart
i ncl ude <wi nccnrm h>
BOOL Nor nDLLSt art (
LPVA D | pUser,
BOOL bMvdeRunti ne,
PNORM _STARTSTRUCT pci s,
PCWMN_ERRCR | pError);
Parameter Description
IpUser Pointer to application data, forward unchanged to Calback
bM odeRuntime TRUE when the Format DLL is started in RUNTIME mode,
FALSE in Configuration Mode; is not currently evaluated by the
Format DLL
pcis Pointer to start structure.
IpError Pointer to default WinCC error structure
Return Description
TRUE No error
FALSE Error in API function, description of error cause viathe pointer
IpError
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NORM_STARTSTRUCT
Component Description Vo
dwSize Size of structurein bytes A
| pstrProjectPath path of the currently selected project I

NORM_SEND_PRO
C

pfnWriteRwData

Ptr to Callback function of the application I
through which the Format DLL sendsaraw
datatag viathe DM to the PLC.

dwApplD

Application ID: I
1= AlarmLogging
2 =TaglLogging

3 =USER (reserved for additional appls. , not
currently used)

dwLocalelD

Current language setting at time of call I

dwNormCap

Properties of the Format DLL in accordance A
with the table bel ow

The Callback function for sending raw data tags to the WinCC Data Manager is supplied as

follows:

typedef BOCL(* NORM SEND_PROC) (

LPDM VAR UPDATE_STRUCT | pDnVar Updat e,
DWORD dwwai t
LPVA D LpUser,
LPCVWN_ERROR | pError );
Parameter Description
IpDmVarUpdate Pointer to raw data tag
dwWait I dentification of whether the application should wait until
completion of the write call or not:
WAIT_ID_NO with SET_VALUE
WAIT_ID_YES with SET_VALUE_WAIT
IpUser Pointer to application data, noted upon call NormDLL Start
IpError Pointer to default WinCC error structure
Return Description
TRUE No error
FALSE Error in API function, description of error cause viathe pointer

IpError
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A bit is assigned to every property in accordance with the table below.

DEFINE Bit Mask Meaning
NORMCAP_DIALO | 0x00000001 | Set Format DLL features
G special dialog box
Deleted | Format DLL does not
feature a dialog box

NORMCAP_REENT | 0x00000002 | Set
RANT

Format DLL isre-enterable

Deleted

Format DLL isnot re-
enterable

NORMCAP MSG_F | 0x00000004 | Set
REE_LOCK

Login/logoff is possible for
messages.

Deleted

Logon/logoff is not possible
for messages.

NORMCAP ARC_F | 0x00000008 | Set
REE_LOCK

Logon/logoff is possible for
archive tags.

Deleted

Logon/logoff is not possible
for archive tags.

NORMCAP_MSG_G | 0x00000010 | Set Messages can be generated
ENERIC generically.
Dedeted | Messages cannot be
generated generically.
NORMCAP_ARC G | 0x00000020 | Set Archive tags can be created
ENERIC generically.
Dedeted | Archivetags cannot be

created generically.

5.3.3.3 Polling the name of the Format DLL

NormGetDLLName

i ncl ude <wi nccnrm h>

LPTSTR Nor nCGet DLLNane( void );

Return Description

LPTSTR Pointer to a string which contains the name of the Format DLL in plain
language; the name depends on the current language setting.
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5.3.4 Shutting down the Format DLL

Shut down by TagLogging and AlarmLogging

TaglLogging and AlarmLogging inform the Format DLL when the applications are being
closed. Theresources arethen returned properly in the Format DLL.

NormDLLStop

i ncl ude <wi nccnrm h>

BOOL Nor nDLLSt op (void);

Return Description
TRUE Function successful
FALSE Error in API function

Unloading by the operating system

No special precautions are necessary.

5.3.4.1 Configuration add-ins

Specific details are necessary for STPMC objects. These details are first requested in a
dialog box using standard means (without MFC) and enter directly into either the WinCC
message humber or the name of the archive tag. This meansthat the Format DLL does not
have to store and manage these detail s itself. To guarantee the uniqueness of a message
number throughout a project, an assignment between the message number or archive tag
and the associated raw datatag is necessary. This assignment information is an integral part
of the message number or archive tag name.

5.3.4.2 Dialog box extension when configuring S7TPMC messages

Part 1:

Part 2:

5-68

The Format DLL has an API function for defining the S7PM C-specific message number.
Thisfunction is called by CS alarm logging upon assigning parameters to single messages
belonging to a STPMC Format DLL. The message number assigned by the STPMC Format
DLL isthe number which consists of two parts:

The number which uniquely identifies a PLC CPU throughout a project (raw datatag
number)

The number belonging to the message from a PLC point of view and uniquely identifying it
within a PLC CPU (Format DL L-specific)
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The following selection has to be made in the configuration dialog box to compile the
message humber:

Structure of an S7TPMC message number (32 bit)

1 rd_nr PMC-MKI | Sub-Nr. PMC-ID
(1Bit) (10Bit) (2Bit) (3Bit) (16Bit)
Segment 1 Segment 2

Regar di ng Part1

Every message belongs to araw data tag which identifies a PLC CPU. In order to be able to
perform the assignment raw data tag — message number, the following definition was
established.

The name of the raw data tag for STPMC - and all connection types with Format DLL - has
the following permanent structure:

@rd_alarm#rd_nr

@rd_alarm# Permanent integral part of the name of a raw data tag for Format DLLs
rd_nr Decimal number between 0 and 1023 for identification of a raw data tag
(without leading zeros)

The most significant bit of the message number is set in the case of message numbers
which are assigned by Format DLLs (externally). These messages may be processes only
by the associated Format DLLs, meaning that the message number cannot be modified via
the configuration dialog box of AlarmLogging.

Regarding Part 2

This part of the message number can be assigned by the Format DLL concerned. For the
S7PMC, it has the following meaning:

MKI Message class; one of the classes has to be selected:
SCAN (1)
ALARM/NOTIFY (2)
ALARM_8P/ALARM_8 (2)

LTM (3)

Sub-Nr Submessage number applicable only to ALARM_8 and ALARM_8P:
1to8

PMC-ID PMC message number (block input parameter EV-ID):
1 to 16386

for message classes SCAN and ALARM/NOTIFY and
ALARM_8P/ALARM_8

lto7

for message class LTM
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MildShowDialog
i ncl ude <wi nccnrm h>
BOOL W NAPI M dShowbi al og(
HWND hwnd,
LPVSG _CSDATA GENERI C | pnCS,
LPDM PRQIECT_| NFO | pDMVPr oj ect | nf o,
LPCVWN_ERROR | pError );
Parameter Description
hwnd Window handle
IpmCS Pointer to single message data
IpPDMProjectin | Pointer to project information structure
fo
IpError Pointer to default WinCC error structure
Return Description
TRUE Function successful
FALSE Error in API function, description of error cause viathe pointer | pEr r or

5.3.4.3 Dialog box extension when configuring archive tags

The Format DLL hasan API function for defining the S7TPM C-specific archive tag name.
Thisfunction is called by CS TagLogging CS upon assigning parameters to archive tags

bel onging to an S7TPMC connection. The archive tag name assigned by the ASTPMC
Format DLL isaname consisting of several components and contains, among other things,
the number belonging to the archive on the PLC. With this algorithm, the STPMC tag
numbers are uniquely contained in the WinCC archive tag description, resulting in Runtime

mode in the quickest possible assignment.

TaglL ogging guaranties that the archive tag names are all unique.
Structure of an STPMC archive tag name (not loner than 18 bytes)

character rw_id X ar_id
» Defined in the Dialog Box
» Default values of the format
» Default values of Tag Logging
Identifier | Lengthin | Assigned By Meaning
Bytes
character 9 TaglLogging Fixed character string, which isassigned by
TaglL ogging, consigts of the name of the
Format DLL and # as the data delimiter - for
example, for STPMC: NRMS7PMC, does not
appear on the user interface
rw_id 8 TagLogging/ Raw data|D in hexadecimal characters
(including leading zeros), resulting in unique
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Identifier | Lengthin | Assigned By | Meaning
Bytes
Format DLL assignment to the raw data tag (connection) to
which the archive number belongs. The
named portion is constructed by the Format
DLL using the TagLogging input parameters.
X 1 Format DLL S7PMC-specific ID for differentiating
‘A’ = AR_SEND
‘B’ = BSEND
ar_id 4 Format DLL ID as hex characters (including leading zerps)
CS portion Depending on ID x:
S7PMC-specific archive number AR_ID or
S7-specific R_ID upon BSEND

Example of an archive tag name for an S7TPMC: #00000001#A#0014

PdeShowDialog

i ncl ude <wi nccnrm h>

BOOL W NAPI PdeShowbi al og(

LPVO D hwnd,
LPTSTR | pszAr cVar Nane,
DWORD dwAr cVar NaneLengt h,

LPDM VARKEY | pVar Key,
LPCW_ERROR | pError

)

Parameter Description

hwnd Window handle

IpszArcVarNa | Pointer to string field foe storing Format DLL-specific archive tag name

me portion

dwArcVarNam| Maximum length of Format DLL-specific name portion

eLength

IpVarKey Pointer to Varkey of raw data tags

IpError Pointer to WIinCC error structure

Return Description

TRUE Function successful

FALSE Error in API function, description of error cause via the polnpétr r or
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5.3.4.4 Online services

Register all messages

Thisfunction is necessary because the Format DLL does not have configuration
information about the relevant messages. But messages are not sent by the PLC until the
application (WinCC) has logged on for receiving messages. AlarmLogging currently calls
the function MIdRegisterMsg for every relevant message and thus transfers configuration
information for the single message to the Format DLL. Apart from a message description,
the Format DLL receives a pointer to the raw data tag (connection) that is assigned to this
message. This means that the Format DLL can create atable in main memory at runtime,
with which the S7PM C-specific logon message frames can be structured.

MIldRegisterMsg

i ncl ude <wi nccnrm h>

BOOL W NAPI M dRegi st er Msg(
LPDM VARKEY | pDWar Key,
L PDWORD | pMsgNunber ,
DWORD DaNumvs gNurrber ,
LPCW ERROR | pError );

Parameter Description

IpDMVarKey | Pointer to Varkey of raw data tags

IpMsgNumber | Pointer to field with single message numbers

dwNumMsgN | Number of single message numbers

umber

IpError Pointer to WinCC error gtructure

Return Description

TRUE Function successful

FALSE Error in API function, description of error cause viathe pointer | pEr r or
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5.3.4.5 Register all archive tags

Thisfunction is necessary because the Format DLL does not have configuration
information about the relevant archive tags. The function PdeSendMsg is therefore called
for a certain number of relevant archive tags and thus the configuration information and
TaglL ogging additional information made known for the archive tags.

More than archive tag of a connection can be registered with asingle call.

TaglL ogging transfers one double word per archive tag as additional information to the
Format DLL, which isretained in Format DLL memory. Thisadditiona information is
required by TaglL ogging as soon as archive tags have to be processed (in the Callback
function TagLogging ARCHIVE_CALLBACK).

This means that the Format DLL can create atable in main memory at runtime, with which
the S7TPM C-specific logon message frames can be structured for the archives concerned.
The logon message frames are required to announce to the PLC readiness to receive for the
archive number concerned. Not until after logon has been successful does the PLC send
archive data to the application (WinCC).

PdeSendMsg

i ncl ude <wi nccnrm h>

BOOL W NAPI PdeSendMsg(

NORM SEND_PRCC | pf nCal | Back,
DWORD dwFunct i onl d,
LPSZ_ARC VAR NAME | pszArcVar Nane,
LPDWORD | pdwDat a
DWORD dwNumAr chVar Nane,
LPDM VARKEY | pVar Key,
LPVO D | pUser,
LPCVWN_ERROR | pErr or
)

Parameter Description

IpfnCallBack | Pointer to Callback routine with which theraw data tag structured by the
Format DLL hasto be transferred to the DM.

If zero, the Callback routine has to be called from the Ini structure.

The function address from the Ini structureis not identical with this
parameter.

dwFunctionld | Function ID FUNC _ID_REGISTER (refer to table below), the same
function appliesto all tags listed

IpszArcVarNa | Pointer to a pointer field whose elementsrefer to the names of the tag
me variables

IpdwData Pointer to afield whose e ements contain additional data for the archive
tags, can aso be zero.

The additional value belonging to an archive tag is applied without being
modified to internal lists of the Format DLL with the function
FUNC_ID_REGISTER (logon archive tag) and forwarded when
necessary to TagLogging_ ARCHIVE_CALLBACK.

Without meaning with the other function IDs.

dwNumArchV | Number of archive tag names that have to be processed
arName

IpVarKey Pointer to Varkey of raw datatags
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Parameter Description

IpUser Pointer to user data, transferred unmodified to Callback

IpError Pointer to WinCC error gtructure

Return Description

TRUE Function successful

FALSE Error in API function, description of error cause viathe pointer | pEr r or

Possi ble functions of the PdeSendM sg procedure (val ues from dwFunctionld):

DEFINE Bit Mask Meaning

FUNC_ID_ 0x00000001 Disable archivetag

LOCK

FUNC_ID_ 0x00000002 Enable archive tag

FREE

FUNC_ID_ 0x00000004 Log on archivetag

REGISTER

FUNC_ID_UN | 0x00000008 Log off archive tag (currently not required)
REGISTER

5.3.4.6 Language change

5-74

The configuration dialog must be language-dependent; this means that Format DLL must
know the currently set language. The language setting is also specified in the start structure
during start-up. Dynamic language switch has to be forwarded to the Format DLL as well
by AlarmLogging. The cal for thisis

NormSetLanguage

i ncl ude <wi nccnrm h>

BOCOL Nor nSet Language(
DWORD

dwLocal el D,

LPCVWN_ERROR | pError

);
Parameter Description
dwLocaelD Current language setting at time of call
IpError Pointer to default WinCC error structure
Return Description
TRUE Function successful
FALSE Error in API function, description of error cause viathe pointer | pEr r or
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5.3.5 Formatting

If an application haslogged on at the PLC to receive messages or archive data, it receives
these data by means of the raw datatag concerned. The Format DLL logs on during
registration. Data message frames can be sent by the PLC from that time on. Data message
frames are packed in raw data tags and are forwarded to the Format DLL viathe channel
DLL, the datamanager and the application concerned (in this instance, TagLogging or
AlarmLogging); the Format DLL isresponsible for the type of raw data tag. The Format
DLL interprets theincoming data and constructs messages and/or archive data from them.

5.3.5.1 Derivation of single messages

The contents of araw datatag (of a message frame) may storern single messages. The
Format DLL hasto interpret this S7PM C-specific message frame and forward the resul tant
single messages to AlarmLogging.

The message number (EV_ID) of STPMC is part of the WinCC message number.

Up to ten process values can be delivered by STPMC in asingle message. The"string" type
isalowed as a process value. This process value typeis not supported by AlarmLogging;
supplementary values of that kind have to be rejected by the Format DLL.

The MIdReceiveMsg function isinvoked by AlarmLogging every time the status of the raw
data tag has changed; this means when the Faulty status following OK or the other way
round is determined by DM. The change of status of the raw data tag (corresponding to a
connection) is of importance only for the STPMC Format DLL. Further details are provided
in the section entitled "Processing upon change of status'.

MildReceiveMsg
i ncl ude <wi nccnrm h>
BOOL W NAPI M dRecei veMsg(
MSG_RECEI VE_MSG_PROC | pf nMsgRecei ve,
LPDM VAR _UPDATE_STRUCT | pDWar,
LPVO D | pUser,
LPCVWN_ERROR | pError );
Parameter Description
IpfnMsgReceiv | Pointer to Callback routine with which the single message structured by
e the Format DLL hasto be transferred to AlarmLogging.
IpDMVar Pointer to raw data tag
IpUser Pointer to user data, transferred unmodified to Callback
IpError Pointer to WinCC error structure
Return Description
TRUE Function successful
FALSE Error in API function, description of error cause viathe pointer | pEr r or
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The Callback function for sending single messages to AlarmLogging is supplied asfollows:

typedef BOCL(* MSG RECEI VE_MBG PROC) (
LPVBG RTCREATE STRUCT | pMsgQr eat e,

DWORD dwNumvs g,
LPVO D | pUser,
LPCVWN_ERROR | pError );

Parameter Description

IpMsgCreate | Pointer to a WinCC message

dwNumMsg Number of single messages

IpUser Pointer to application data

IpError Pointer to default WinCC error structure

Return Description

TRUE Function successful

FALSE Error in API function, description of error cause viathe pointer | pEr r or

5.3.5.2 Acknowledging, disabling/to enabling messages
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The message and alarm concept of WinCC AlarmLogging and S7TPMC makes provision for
messages being acknowledged irrespective of their configuration. The acknowledgement
information is known to AlarmLogging but also has to be managed in the message
acknowledgement memory of the PLC. To achieve this, AlarmLogging sends
acknowledgement message framesto the PLC viathe Format DLL corresponding to the
connection.

On the basis of these input data, the STPMC Format DLL constructs the corresponding
S7PMC message frames, which are forwarded by means of the AlarmL ogging Callback
function NORM_SEND_PROC to the DM.

The same procedure applies when a single message i s disabled/enabled again by
AlarmLogging; this meansthat its generation at the source on the PLC hasto be
inhibited/rel eased again.

MildSendMsg

i ncl ude <wi nccnrm h>

BOCL W NAPI M dSendMsg(

NORM_SEND_PRCC | pf nMsgSend,
LPMSG_SEND_DATA STRUCT | pSendDat a,
DWORD dwNunDat a,
LPVO D | pUser,
LPCVWN_ERROR | pError );

Parameter | Description

IpfnMsgSend | Pointer to AlarmLogging Callback routine with which the raw datatag
constructed by the Format DLL hasto be transferred for writing to the
PLC. The parameters are described in section entitled "Polling the
properties of a Format DLL".

IpSendData Pointer to send data; its sructureis described further below
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Parameter | Description
dwNumData | Number of single requests for processing
IpUser Pointer to user data, transferred unmodified to Callback
IpError Pointer to WinCC error structure
Return Description
TRUE Function successful
FALSE Error in API function, description of error cause viathe pointer | pEr r or
Structure of AlarmLogging send data (single request)
Tag Meaning
DWORD Raw datatag ID of DM
dwVarlD
DWORD Notify possible values
dwNotify MSG_STATE_QUIT  Acknowledge message
MSG_STATE LOCK  Disable message
MSG_STATE_UNLOCK Enable message
MSG_STATE QUIT _EMERGENCY Acknowledge all messages
DWORD With QUIT, LOCK, UNLOCK --> message number
dwData

With EMERGENCY-ACK --> Unused

5.3.5.3 Processing upon change of status

The change of status of a connection (raw datatags) has to be notified to the Format DLL.
Thisis performed by the MldReceiveMsg function.

Status Change

Processing in the STPMC Format DLL

From - To

Faulty - OK Pass to the PLC logon message frames for al S7TPMC messages categories
for which at |east one message has been configured. Logon is performed
for specific STPMC message categories.
The Format DLL aready knows all the configured messages on account
of their regigtration.

OK - Faulty The Format DLL hasto rgject active jobs which have already been sent to

the PLC but could not be fully processed any more owing to a change of
status (acknowl edgements missing).
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5.3.56.4 Message update of the S7TPMC Format DLL

In the case of message update, the STPMC Format DLL reads the message status of all the

messages notified to it by means of registration and sendsit as a single message to

AlarmLogging. Thismeansthat it ispossible to build on a consi stent message picture upon

system start-up.

A message update is necessary when

e achange of status from Faulty to OK has been detected (that istheimplicit case upon
system start-up as well)

« the PLC sends a"message update message frame" to the PLC. This message frameis
sent to every logged on node when, for example, message overflow is determined when
messages are acknowledged or rel eased by other nodes.

During amessage update, the PLC sends the message acknowl edgement states and the
disable IDs. The supplementary values and the time are not sent. The Format DLL supplies
the time of the single message in this case with the current system time or writesthe ID
MSG_STATE_UPDATE to the message status.

5.3.5.5 Formatting archive tags

The Format DLL makes two functions available for TaglL ogging:
e derivation of individual archive tag values from the contents of araw datatag
« disabling/to enabling archive tags

5.3.5.6 Derivation of individual archive tag values

The contents of araw data tag (of a message frame) may store archive tag values. The
Format DLL hasto interpret this S7PM C-specific message frame and forward the resul tant
archive tag values to TaglL ogging.

Process value converters can also be sent for an archive tag. The STPMC Format DLL then
performs the requisite conversion from process value to archive tag value. This process
involves scaling functions which already exist in WinCC. The precise procedure has still to
be determined.

The PdeReceive function isinvoked by TaglL ogging every time the status of the raw data
tag has changed; this means when the Faulty status following OK is or the other way round
is determined by DM. The change of status of theraw datatag (corresponding to a
connection) is of importance only for the STPMC Format DLL. Further details are provided
in the section entitled "Processing upon change of status'.

5-78 WinCC Configuration Manual
C79000-G8276-C139-01



02.99

Format DLL interface

PdeReceive

i ncl ude <wi nccnrm h>

BOOL PdeReceive (

LPDM VAR UPDATE_STRUCT | pDnVar Updat e,
TaglLoggi ng_ARCH VE_CALLBACK | pf nCal | Back,
LPVO D | pUser,
LPCVWN_ERROR | pError
);

Parameter Description

IpDmVarUpdate | Pointer to raw datatag

IpfnCallBack Pointer to Callback routine with which the Format DLL transfersthe

individual archive tag values to TaglL ogging.

IpUser Pointer to user data, transferred unmodified to Callback

IpError Pointer to WinCC error structure

Return Description

TRUE Function successful

FALSE Error in API function, description of error cause viathe pointer

| pError

The Callback function for sending individual archive tag valuesto TaglLogging is supplied

as follows:

BOOL (*PDE_ARCHI VE_CALLBACK) (

LPTSTR | pszAr cVar Nane,
doubl e doVal ue,
SYSTEMT| ME* | pst Ti me

DWORD dwkl ags

DWORD dwDat a,

LPVO D | pUser,

LPCW_ERROR | pError
);

Parameter Description

IpszArcVarName | Archivetag value as from raw data ID

doValue Archivetag value

IpstTime Pointer to time stamp derived from the useful data of theraw datatag

dwHFlags I Ds whaose precise meaning gtill has to be defined.

dwData Additional date that was also provided upon registration, transferred
without modification

IpUser Pointer to user data, applied without modification by function call

IpError Pointer to WinCC error gtructure
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Return Description
TRUE Function successful
FALSE Error in API function, description of error cause viathe pointer

| pError

5.3.5.7 Disabling/enabling archive tags

With thisfunction, TaglLogging avails itself of the possibility in STPMC of controlling the
reception of archivetag values. The STPMC Format DLL then creates acal to log off the
archive concerned or to log it on again and forwardsthis call viaNORM_SEND_PROC to

the DM.

From the point of view of the STPMC Format DLL, disabling/enabling of archive tagsis
virtually identical to the functions which arerequired for registering an archive tag. For
both functions, the same function iscalled in the Format DLL (PdeSendM sg).

A distinction is made between registration and disabling/enabling by means of the function
ID dwFunctionld: with disabling/enabling, the supplementary data are meaningless for each
archive tag IpdwData. Refer to the section entitled "Register dl archive tags'.

5.3.5.8 Processing upon change of status

5-80

The change of status of a connection (raw data tag) must be notified to the Format DLL;
thisis done by using the function PdeReceive.

Status Change

Processing in the STPMC Format DLL

From - To

Faulty - OK Logon message frames for all archive tags of all connections
The Format DLL aready knows all the configured archive tagson
account of their regigtration.

OK - Faulty The Format DLL hasto rgject active jobs which have already been sent

to the PLC but could not be fully processed any more owing to a
change of status (acknowledgements missing).

WinCC Configuration Manual
C79000-G8276-C139-01




02.99 Picture modules with Visual Basic 5.0

5.4 Creating picture modules for WinCC

This chapter does not exist any more. It isreplaced by the documentation for the WinCC
Option: IndustrialX.
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5.5 Global Library

[alabal Library
----- [ Button Picture
----- (L7 Buttons 30

----- (L7 Buttons Language
----- [C3 Contraller

----- [ Conveyar

----- (L3 DIM30E00

----- [C31 E-Symbalz
=7 154_Symbals
----- [ iza_z55a
----- (L] iza_s58b
----- [ iza_s55c
----- [ iza_s55d
----- [ iza_v32a
----- [ iza_v37b
----- [ iza_v32c
----- [ iza_v32d
----- [ iza_y32e
----- [ isa_yw3
..... [“_‘| iza_u32g
----- [ iza_v32h
----- [ iza_vw37i
----- [ Kevboards

----- [ Mizcelaneous
----- [ Mizcelaneous
----- [ Matars

----- [C3 Moatars 30

----- [ PC/PLE

----- [ Scaling

----- [ Shut_off_devices

----- [ Shut_off_valves
= SMART Objects

----- [ Dizplay

----- [ Incr_Decr Buttons

----- [ Walve 2D
----- [ Windows
@ Project Library
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5.5.1 Shut-off devices

A
G BB obe & ook

%@ EXE

5-84 WinCC Configuration Manual
C79000-G8276-C139-01



02.99 D Library

5.5.2 Shut-off valves

Te g D om o
D o5 o9 vk ook
kbR e ook oo ok

S

22
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5.56.3 Smart objects

5.5.3.1 Displays

LRI LE- -] (LBl LB
a

g-Bit Dizplay  &-Bit Display + 140 Digital output
Field

5.5.3.2 Slider panels

_u i ===z
1_Slider 2 Slider 4 Slider

5.5.3.3 Incr_Decr buttons

vV 3 A 2

Decrement_-1  Decrement_-Step  Inocrement_+1  Increment_+5tep

5.5.3.4 Pipes

) —

30 Pipe angle 30 Pipe harizantal 30 Fipe vertical
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5.5.3.5 Tanks
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5.5.3.6 Toggle buttons
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5.5.9 Windows
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5.5.10 Conveyors
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5.5.11 ISA symbols
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5.5.12 Keyboards
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5.5.13 Motors
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5.5.14 Motors 3D
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5.5.156 PC/PLC
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5.5.17 Controller
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5.5.18 Pipes
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5.5.19 Scaling
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5.5.20 Text fields
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5.5.21 Valves
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5.5.22 Valves 3D
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Index

A

Abbreviations, 4-42
Access

authorization, [3-56

reading WinCC data, 5-

to database, |3-49
Access security, 3-15, 3-19, 3-47

taking over therights, 3-72
Accessing

database, 3-61
Acknowledgement

messages, |3-80
Actions, 4-7

creating, 4-3,4-11

editor for, 4-8

exporting, 4-14

folder, 3-43

importing, 4-14

in WinCC, 4-4

modifying, 4-6

reusing, 4-6

selection, 3-29

specifying, 3-9

taking over, 3-60

testing, 4-13

update cycles, 3-26

updating in the picture, 3-23

upon Open Picture, 5-4
ActiveX, 2-2,2-3,3-51, |3-99
Addition, 4-24
Addressing

indirect, 3-6, 3-92
Adjustment

computer properties, 3-52
Alarm

dynamizing, 4-7

general info on specification, 3-20

in the control concept, 3-15
Alphacursor, 3-15, 3-78
Analog values

displaying, 3-11

time, |3-99
ANSI, 4-3
API,[2-4,3-61, 3-62, 3-100
Application, 3-23

Closg, 3-46

Integrating external applications, 2-3

interface (API), 3-61

Oown, 2-2
Application window, 3-80,|3-84
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Application Window, 2-3

Application windows, 3-57

Archiving, 1-1, 2-2, 3-2,|3-49
archiving times, 3-23
configuring, 3-54

Arithmetics, 4-24

Array, 4-35

Arrow keys, 3-79, 3-82

ASCII, 4-16

Assignment ligts, |3-62

Authorization, |3-51

B

Backup, |3-42

WinCC data, 3-49
Basic, 2-2,3-99

basic project, 3-54
Basic arithmetic operations, |4-28
Basic Process Control, 3-16, 3-77, 3-84
Basis

basic project, 3-71

for importing, 3-63
Bit map

taking over, 3-57
Bit message procedure, 3-20
Bit operations, 4-32
Boolean algebra, '4-26
Brackets, 4-5, 4-41,|4-66
Building

picture buildup, 3-89
Buildup, |3-96

links, 3-97

picture buildup, 3-23
Bus system, 13-18
Buttons

in the trend window, 3-84

C

Cadl
functions, 4-5
Callback function

for check-back message of the status of a

write request, |5-66

Callback function for transferring read process

values, 5-66
C-APl, 2-4
Change
with tag trigger, 3-27
Changing
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of dtates, 3-35 indirect, 3-89
picture cycle, 3-30 link list, 3-65
project properties, 3-52 logical, 3-62
trigger, 3-29 new, 3-89
user cycle, 3-25 seria with CP525, 5-14
window cycle, 3-30 setting up, 3-101

Channd totags,|3-92
DLL,3-51,/3-62 to the process, |3-18
DLLs, 3-66 UPS, 3-48
S7 PMC,|3-101 Congtraint

Character picture name, |3-7
string, 4-5, 4-35, 14-66 Content

Characters function body, 4-5
permissible charactersin picture names, 3-7 Contents, 1-2
permissible charactersin tag names, 3-6 pointers, 4-34
permissible in project name, 3-4 project folders, |3-42

ChnStart, 5-63 Control, 3-12

Client, 2-4 event-driven, 3-18

Color trend window, 3-84
change, 4-75 user errors, 3-10
colorsin the project, 3-11 via keyboard, 3-35
definition,|3-17 Control concept, 3-15

recognizing, 3-11
Color table, 5-15
Communication, 3-18, 3-56
between individual tasks, 3-27
changing online, 3-101
influence on updating, |3-26
interfaces, |3-51
process, 3-23
Computer
changing type, 3-100
folder for, 3-43
hot key, 3-80
settings, 3-46
Concept, 2-4
control, 3-12, 3-15
data backup, |3-48
prototype pictures, |3-90
Condition
in loops, 4-41
Conditional
case statement, 4-52
if statement, 4-50
statements, 4-41
Configuration
data of the, 3-42
didog, 3-23, 3-51, 3-57,3-93
dialog box, 3-28,|3-37
dynamization, 3-37
mode, 3-45
stipulations for, 3-2
Configuration Data, [2-3
Connection
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Control objects, 3-78
Controllable
control objects, 3-78
message window, 3-80
trend window, 3-84
Convention, 1-3
Conversion
dynamic diaog to C action, 4-1
single-user - multi-user,|3-54
Coros, 3-68
Creating
file with script, 4-57
message structure, 3-71
structure tag, 4-70
Cursor
alpha, 3-15
Alpha, 3-78
Customization
data for tag import, 3-66
picture updating, 3-23
Cycletime, 3-26

D

Data
backing up, 3-50
Configuration Data, 2-3
Data, [2-4
Data Maintenance, 2-3
datatype, 4-34
import, 3-49
import from S5 or S7, 3-62

WinCC Configuration Manual
C79000-G8276-C139-01



02.99

Index

in the database, 3-41
requesting, 3-23
reusing, 3-54
separation, 3-42
storage, 3-4,(3-21
update, 3-18
Data backup
concept for, 3-48
Data export
using C action, 5-12
Database, 2-3, [2-4
access with I1SQL, 5-10
accessing with Access, 5-9
accessing with Excel, 5-6
accessing with Scope, 5-11
backup, 3-49
change, 3-54
Query Language, |2-4
reconstruction, |3-41
sdectionin, 5-13
DDE, 2-2
Declaration, 4-11, 4-66
Decrementation, 4-24
Default
contents of WinCC default folder, 3-39
cycles, 3-27
folder, |3-4
installation path,|3-39
language, |3-40
settings, 13-3,3-23, 3-24
Trigger, |3-33
Definition
C structures, |4-65
notation of pointers, 4-34
Demands, 3-10
Deveopment, 2-2
Deve opment environment, 3-43,(3-99, 4-3
Diagnose
Scope, 5-5
Diagnostics, 4-2, 4-13
file for importing, 3-63
files,|3-39
Dialog
configuration, 3-23, 3-57
Dialog box
Configuration, 3-37
Direct connection, 3-77
Direct link, 3-23,/3-37,3-91, 3-96
Displaying
source code, 4-77
Division, 4-24
DLL, 4-1,4-7
Documentation, 1-1,|1-2, 3-2
Drive
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Dynamic
changing the object properties, |3-35
instance, 3-94
linking of tags, 3-92
Dynamic dialog, [3-23, 3-27, 3-37
Dynamic wizard, 3-93
Dynamic Wizard, 3-23, 3-28, 3-37, 3-89
Dynamics
type, 3-27
Dynamization
configuration, 3-37
in WinCC, 3-35
objects, |3-37
types, 3-23
user object, 3-93
Dynamizing
events, 3-36
properties, 3-35

E

Editor, 4-5, 4-8
Einlesen
S5 7 S7 Variablen, 3-61
EN 60073, 3-17
Endless |oops, 4-42
Entry
means, 3-15
Error
messages, 4-13
syntax error, 4-13
troubleshoating, 3-39
Errors
error message, 3-52
operator errors, 3-42
troubleshoating, 4-6
Event
driven, 3-18
dynamizing, 3-36
function header of an, |4-4
trigger, 3-23, 3-31,3-33
Excd, 3-6, 3-21, 3-64, 3-66, 3-68, 3-71
reading data with MSQuery, |5-6
Execute
tag import - export, 3-64
Execution
of scripts, 3-31
Exit
input, 3-79
WinCC, 3-45, 3-48
Export, |3-6, 3-41, 3-49, 3-59, 3-63
actions, 4-14
functions, |4-14
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Extension G
for actions, 3-60
WinCC files, 3-42 Generate
Regenerate Header, 3-53,13-57, 3-72, 3-98
Graphic
F library, 3-91
Graphics
Fclose, 4-57 tools, [3-41
Fgets, |4-63 Group
Fields, 4-35, 4-66 tag group, 3-5
FILE, 4-56 user group, 3-19,|3-72
Files user groups, 3-57
file operationsin C, |4-56
in default folder, 3-39
in project folder, 3-42 H
Float, 4-16
Floating-point numbers, 4-16 Hardcopy, 3-86
Folder Header _
datain WinCC folder, 3-40 ~ generating, 4-11
for Startup, 3-45 Hiding
project folder, 3-4 _ information, 3-11
Project Folder of WinCC, 3-42 Hierarchy
project library, (3-60 contral,3-15
structure of WinCC, 3-21 3-39 in plants,|3-74
tools for WinCC, 3-62 picture, 3-77

Font
color,|3-17
size, 3-2,3-13
type, 3-2
Fprintf,|4-57
Frame
time frame, 3-84
Fscanf, |4-57
Function key, 3-73
Functionality, 1-1
Alarm Logging toolbar, 3-84
picture modules, 3-95
Tag Logging toolbar, 3-86
Functions
access security, 3-47
API, 3-61
body, 4-5
creating, 4-11
editor, 4-8
exporting, 4-14
header, 4-4
importing, 14-14
in WinCC, 4-4
internal, 3-26, 4-6
operator, 3-19
project, 3-43, 4-6
standard, |3-39, 3-72, 4-5
structure, 4-4

taking over project functions, 3-72

testing, 4-13
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HMI, 1-1, 2-2,|2-5,/3-18, 3-45
Hot key, 3-74,13-75, 3-80, 3-88

IF,!4-42,|4-50
Implementation, 1-2
Import, 3-6, 3-49, [3-61, 3-63
actions, |4-14
functions, 4-14
Importing
actions, |4-14
Incrementation, 4-24
Information
finding, |3-4
hiding, 3-11
in the picture, |3-10
Informix, 2-4
Ingres, |2-4
Initialization of a channd unit
parameter for the WinCC data manager, 5-
66
Input
by means of a keyboard, 13-73
in1/Ofield, 3-78
standardised, 5-3
Ingallation
tools, 3-41
UPS, 3-48
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WinCC, 3-51
WinCC installation path, 3-39
Indance, 3-94
creating, | 3-94
Integer, |4-17
Integrating
OCX, 3-89
Interface
API,3-61
Internal
functions, 3-26, 3-39

K

Keyboard
control, 3-35
function keys, 3-76
hot key, 3-86
operation, 3-15
working with, 3-73
Keys
configured, 3-67
control buttons, 3-57
function keys, 3-73
hot key, 3-75
in the message window, 3-82
key assignment, 3-79
key combination, |3-45
key settings, 3-79
keys section, 3-12, 3-17

L

Language, 3-67
C, C++,4-34
taking over, 3-67
Library
default, 3-40
project, 3-50,|3-58, 3-60
text,|3-67
License checks, [3-39
Link
to process tags, 3-97
Log
files, 3-39, 3-44
Logic,|4-24
comparison, |4-24
Login, 3-88, 3-102
Logoff, 3-102
Logout, 3-88
Loops, 4-41
Do while, |4-41
for, 4-42
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While, 4-41

M

Management, 3-1
Measured value
acquisition, 3-54
archiving, 3-23
swapping, 3-41
taking over, 3-71
updating, 3-18
Memory, 14-35, 4-66
Message
Alarm Logging, 3-17
message class, 3-17,|3-69
message ligt, 3-80
Message window, 3-56, 3-80, 3-84
Messages, 2-3
backing up, [3-49
bit message procedure, 3-20
defining colors, |3-17
error, 4-13
message file, 3-69
message picture, |3-81
message procedure, |3-20
reading in, 3-69
sequenced reporting, 3-20
system messages, 3-39
taking over, 3-67, 3-68
Modify
project functions, 4-6
Modifying
standard functions, 4-5
Modularity, 2-2
Module
Integrating, 2-2
Modules
picture modul e technol ogy, [3-89
preconfigured, 3-58
Mouse
action for hot key, 3-75
dynamizing events, |3-36
working without a mouse, |3-73
Multiplication, 4-24
Multi-user
system, 3-13, 3-48, 3-51, 3-54

N

Network, 3-49, 3-51

Number, 4-5
decimal, 4-17
floating-point number, 4-16
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integers, 4-16
number format, 4-13

O

OCX, 2-3, 3-51, 3-80, 3-99
picture module, 3-89
registration, 3-41, 3-99
ODBC, [2-2
OLE, 2-2
links, |3-51
Online
configuration, 3-100
Opening, 13-15
Operable
functions with access security, 3-47
Operating system, 3-18, |3-46, 3-48
Operating System, 2-2
Operation, 1-3, 3-15
Operating Sequence, 1-3
Operator Interface, 2-3
Operators, 4-24
Option Group
contralling via a keyboard, 3-79
Options, [3-16, 3-41, 3-42, 3-77, 3-84
Oracle, |2-4
Order
tab, 3-78
Orders
tab, 3-15
Output
in diagnostics window, 4-2
standardised, 5-3
test output, 4-13
Overview pictures, 3-15

P

Parameters

default, 3-43

diagnostics, 3-101

for picture names, 3-7

for printf, 4-17

for project names, 3-4

for screen resolution, 3-13

for tag names, 3-6

link, [3-62

shutdown, 3-48
Password, 3-19, 3-47, 4-6
Performance, 1-1, 3-2,(3-18, 3-37, 13-54, 4-1
Picture

buildup, 3-23,(3-89

change, 3-74
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changing cycle, 3-30
cycle, 3-25
hierarchy, 3-77
information in the picture, |3-10
message picture, |3-81
modul e technol ogy, 3-89
names, 3-7
object, 3-35
Open, 3-57
opening, 3-15, 3-80, 3-84, 3-98
picture window buildup, 13-96
picture window contents, 3-57
reducing data volume, 4-6
size, 3-13
taking over of,|3-55
updating, |3-23
Plant picture
dynamization, 3-37
working without a mouse, 3-73
Patform, |2-2
Pointer instrument, 3-11, 3-94
Pointers, 4-34
inC,4-34
Prerequisite, 1-2
Printf, 4-2, 4-13, 4-17
Process
communication, 3-23
connection, 3-18
contral,|3-12
hierarchy of control, 3-15
tags,|3-92
Process data, 3-23
Process Data, 2-4
Archiving, 12-2
Program
for database, 3-41
for taking over data, 3-62
special, 3-61
Startup, 3-45
supplementary programs, 3-51
tools, 3-6
Programming Interface, 2-4
Project
automatic startup, 3-45
backing up, 3-49
Copy, 3-51
create afunction, 4-11
cross-project functions, 3-40, 4-5
environment, 3-42
example project, 3-3
folder, 3-42,4-12
functions, 4-6
library, 3-60, 4-14
maintenance-friendly, 3-26

WinCC Configuration Manual
C79000-G8276-C139-01



02.99 Index
name, |3-4 Registration
sample project, 4-1 OLE, OCX, 3-51
taking over library, 3-58 Requesting
tips on implementation, |3-21 data, 3-23

Properties of a channd unit
Access to aremote tag, 5-67, 5-74
Client functionality, [5-67, 5-74
Diagnostic options, 5-67, 5-74
Edit channd properties, 5-67,|5-74
No registration of WinCC tags, 5-67, 5-74
Onlineregigtration of logic operations, 5-67,
5-74
Onlineregigtration of WinCC tags, 5-67, 5-
74
Process valuesin INTEL byte sequence, 5-
67,5-74
Reentrant, 5-67, 5-74
Separate cycle management, [5-67, 5-74
Separate life character monitoring, 5-67, 5-
74
Separaterestart display, 5-67, 5-74
Time dave, |5-67, 5-74
Time-of-day master, 5-67, 5-74
Write to bit addresses, 5-67, 5-74
Write to byte addresses, 5-67, 5-74
Property
dynamize on object, 3-26
function header of a, 4-4
object, 3-24
Prototype, 3-89, 3-90, 3-93,|3-95

Q

Querying
keyboard code, 3-77

R

Range

range of values, 3-37

value range, 4-16
Reading in

messages, |3-69
Recommendation

for update cycles, 3-27
Reconstruction

database, 3-41
Reference

in picture modules, 3-91, 3-98

in pictures, 3-56

text reference, 3-68
Registering

OCX, 3-41, 3-99
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data from data manager, 3-26
event of an object, 3-36
Requirements, 1-1
Resolution
screen, 3-13
Restriction
for datatransfer, 3-56
tag name, 3-6
Restrictions
in online configuration, 3-100
Result
dynamization, 3-38
outputting, |4-17
Return value, |4-4, 4-54
Ring buffer
for pictures, 3-15
Runtime, 3-93, 3-98
contral during, |3-78
cursor, 3-79
data, 3-43
dynamization, 3-35
dynamization during, 3-35
restrictionsin online configuration,|3-100
settings for, 3-46
specificationsfor, 3-2

S

Sample project, 3-54
C Course, 4-2
language, 3-3
screen resolution, [3-13
Sample Project, 1-1
Scope, 5-5
accessing the WinCC database, 5-11
Screen resolution, 3-13
Scripts, 3-9
development environment, 4-3
editorsfor, 4-8
executing, 13-31
for wizard, 3-40
language, 4-1
syntax, 4-3
Section
keys section, |3-17
screen, 3-12
workspace, 3-14
Select, 3-28
Selecting
tags,|3-5
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Selection, 1-3,3-29, 3-81
messages, |3-20
pictures for status displays, 3-57
trigger, 3-23
Sequenced
reporting, 3-20
Setting up
connection, 3-101
folder structure, 3-21
Shutdown, 3-48
Single-user
system, 3-13,/3-48, 3-54
SmartTools, 3-6, 3-41, 3-51, 3-62
Solution
automatic project startup, 3-45
Solution Approach, 1-1
Solution Approach, 2-2
Solution Suggestion, 1-1
Source code
displaying, 4-77
Special character, 3-7, 4-17
Specifications
for taking over data, |3-66
SQL, 2-3, 24
database, |3-46
programming, |3-62
toals, 3-41
Standard
C,4-3
functions, 3-50, 4-5
keys, 3-76
Start
screen, |4-1
WinCC automatically, 3-45
Startup
automatic, 3-45
entry in the folder, 3-45
system messages on, |3-39
Startup list, 4-12
State
change, 3-20
displaying states, |3-11
on exiting, 3-45
Statement
conditional, 4-41, 4-50
Status
status display, 3-57
String, 4-35, |4-40
Structure, 1-2
C structure, 4-66
Configuration Manual, 1-2
contral concept, 3-16
creating structure for messages, 3-71
database, |3-54
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for data storage, 3-21
functions, 4-4
picture names, 3-7
text lists, 3-64
WinCC, 2-2
WinCC project folder, |3-42
WinCC system folder, |3-39
Structures, |4-65
Structuring
corporate standard, |3-2
tag management, 3-5
tags, 3-5
Subtraction, |4-24
Swapping
messages, 3-41
Switch, 4-43
Sybase, 2-3, 3-46
Symbol
exporting, 3-60
for type of dynamization, 3-35
stored under, |3-40
taking over, 3-57
Syntax, 4-3
error, 4-13
messages, 4-13
System
automatic startup, 3-45
environment, 3-39
Layout, 3-50
load, 3-23, 3-27,3-34
messages, 3-39
Modules, [2-2
multi-user, 3-13, 3-51, 3-54
operating system, |3-18
Patform, |2-2
single-user, 3-13, 3-54
Software, 3-51
tags, 3-6, 3-56

T

Tab order, [3-78

Tab orders, 3-15

Table window, 3-56, 3-84

Tags
archive tags, |3-85
displaying information in the picture, 3-90
import - export, 3-49
importing from S5/S7, 3-62
inC,4-15
in scripts, 3-6
link, 3-37
message about missing, 3-39
name, 4-16
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permissible names, 3-6
referencesin pictures, 3-56
simulation, 3-44
specification, 3-5
structure of the exported lists, 3-64
taking over, 3-61
transferring to external storage, |3-62
trigger, [3-23, 3-25, 3-27, 3-33
types, 4-16
value range, 4-16
Target group, 4-1
Task
change of task, 3-26
task bar, 3-46
Tasks, 1-1
project team, 3-54
Template
for private projects, 3-3
message window, |3-81
pictures, 3-95
Terms, 2-5
Text
display, 3-11
identifying on the screen,|3-11
lists, 3-64
multilingual, 3-67
text library, |3-102
text lists, 3-61, 3-79
Time cycle, 3-23, 3-26, 3-32
Timetrigger, 3-31
Tool tip, 3-14
Tool bar
Alarm Logging, 3-80, 3-83
Tag Logging, 3-84
Tools
database, |3-49
grahics, 3-41
languages, 3-67
OCX, 3-51
SQL, 3-41
tag import - export, 3-62
tag import/export, 3-6
WinCC, 3-41
Transaction-Secured, 2-3
Transferring to external storage
tags, 3-62
Trends
transferring borders, 3-56
window control, 3-80, 3-84
Trigger, 4-7
in a dynamic dialog box, 13-29
in C actions, 3-29
picture updating, 3-23
tag trigger, 3-27
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tags, 3-23

time controlled, 3-32
Truth table, 4-26
Turning off

runtime cursor, 3-79

U

UNIX, 2-4
Updating
cycles, 3-18
setting options,|3-23
types of, 3-26
UPS, 3-48
User, 2-3,3-10
authorization, 3-102
groups, |3-19, 3-72
rights, 3-19
taking over therights, |3-72
User Data Records, 2-3
User archive, 3-56,(3-100
dynamizing, 4-7
taking over, 3-71
User cycle, 3-25,13-32
User interface, |3-2
specifying, 3-10
User library, 3-76
User object, 3-93, 3-94, 3-97, 3-98
in picture modul e technol ogy, 3-89
taking over, 3-58
wizard, 3-93
Users
user-defined time cycles, 3-24

\Y,

VDE 0199, 3-17
Visual
Basic, [2-2, 3-99
C,|4-13
C++,2-2,3-99
Visudlization, |2-2
station, 3-23

w

While, 4-41
wWinCC
actions, 3-9
alarm message reporting, 3-20
AP, 3-61
automatic startup, 3-45
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contral concept, 3-15
copy project, 3-51
data backup,|3-49
default folder, 3-39
default settings, 3-3
dynamization, 3-35
Exit,|3-48
folder structure, 3-42
log files, 3-39
project environment, 3-42
project name, 3-4
scripts, 3-9
Structure, |2-2, 2-3
system environment, |3-39
tag management, 3-5
taking over action, 3-60
Taking over tags, 3-61
toals, 3-41, 3-51
update cycle, 3-24
user interface, 3-10
Version 1.10,(3-70
Window
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changing windows, |3-80
cycle, 3-25,/3-26, 3-30
diagnostics, |4-2, 4-13
error window, |4-13
Windows, 2-2
Windows 95, 3-18
Windows NT, 3-18
Wizard
adopting a script, 3-101
filesin default folder, 3-40
for dynamizing objects, 3-37
for picture updating, 3-23
in user objects, 3-93
read in Coros messages, 3-69
reading in S5/S7 tags, 3-61
Working
using function keys, 3-74
with akeyboard, 3-77
without a mouse, |3-73
Workspace, 3-14
Wrebuild, 3-41
Wunload, 3-41
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