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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

A\DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

AAWARNING
indicates that death or severe personal injury may result if proper precautions are not taken.

A CAUTION
with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.

CAUTION
without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.

NOTICE

indicates that an unintended result or situation can occur if the corresponding information is not taken into
account.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The device/system may only be set up and used in conjunction with this documentation. Commissioning and
operation of a device/system may only be performed by qualified personnel. Within the context of the safety notes
in this documentation qualified persons are defined as persons who are authorized to commission, ground and
label devices, systems and circuits in accordance with established safety practices and standards.

Proper use of Siemens products

Trademarks

Note the following:

A WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be adhered to. The information in the relevant documentation must be observed.

All names identified by ® are registered trademarks of the Siemens AG. The remaining trademarks in this
publication may be trademarks whose use by third parties for their own purposes could violate the rights of the
owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent
editions.
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Introduction 1

Purpose of this document

This documentation provides detailed information about the Windows Automation Center
with Real-Time Extensions (WinAC RTX 2009) software package.

Target group

This documentation is intended for engineers, programmers, and maintenance personnel
with general knowledge regarding automation systems.

Required background

To understand this documentation, you require a general knowledge of automation
engineering. Basic knowledge of the following is also necessary:

e \Windows operating systems

® Automation systems

® STEP 7 basic software, particularly:
— Working with SIMATIC Manager

— Hardware configuration with HW Config

Validity of the documentation

Version Order number
WinAC RTX 2009 V4.5 6ES7671-0RCO7-0YAO (Standard)
WinAC RTX 2009 V4.5 6ES7671-0RCO7-0YEO (Upgrade)

Note

The particular details about WinAC RTX F are available as Product Information on the
Internet (http://support.automation.siemens.com/WW/view/en/11669702/133300).

WinAC RTX 2009
Operating Instructions, 07/2009, ASE00486536-03
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Changes compared to the previous version

Compared to the previous version, WinAC RTX 2009 V4.5 has the following new features:

Support for new blocks (SFB 37, SFCs 100, 105-109)

Optimization of the Controller Panel

Support for Ethernet interfaces of the new Microbox PCs (C generation)

Support for additional Ethernet interface types for communication via PROFINET

Option to manage the PLC work memory

Location of documentation

The WinAC RTX installation includes this documentation as both online help and a PDF
online manual and also a PDF online manual for WinAC Time Synchronization V4.1. In the
Setup program, you can select whether or not you want to install the documentation. If
installed, the online help can be opened in the controller panel, and all applicable PDF files
are accessible with the Start > SIMATIC > Documentation menu command.

Position in the information landscape

When working with WinAC RTX and depending on your particular application, you will need
to consult the additional documentation listed below.

Documentation for

Brief Description of Relevant Contents

STEP 7 - Programming with STEP 7 This manual provides basic information for drafting and programming a STEP 7

user program for WinLC RTX.
Available on the Internet
(http://support.automation.siemens.com/WW/view/en/18652056).

STEP 7 - System and Standard WinLC RTX includes integrated system functions and organization blocks, which
Functions for S7-300 and S7-400 you can use when programming. This manual provides you with descriptions of

the system functions, organization blocks, and loadable standard functions.
Available on the Internet
(http://support.automation.siemens.com/WW/view/en/1214574).

STEP 7- Working with STEP 7 This manual explains the usage and the functions of the STEP 7 automation

software. The manual provides an overview of the procedure used to configure
WinLC RTX and to develop STEP 7 user programs.

Available on the Internet
(http://support.automation.siemens.com/WW/view/en/18652511).

SIMATIC NET - Commissioning PC This manual supports you when commissioning your SIMATIC NET PC modules

stations

in a PC station. All SIMATIC NET software tools and their operation are
described (available once SIMATIC NET is installed).

Available on the Internet
(http://support.automation.siemens.com/WW/view/en/13542666).

SIMATIC NET - Industrial This manual supports you during setup of industrial communication over
Communication with PG/PC, Parts 1 PROFIBUS and Industrial Ethernet communication networks (available if you
and 2 install SIMATIC NET).

WinAC Time Synchronization This manual describes the configuration and operation of WinAC Time

Synchronization.
Available on the Internet
(http://support.automation.siemens.com/WW/view/en/22205381)).

WinAC RTX 2009
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Documentation for

Brief Description of Relevant Contents

IntervalZero RTX Runtime Release
Notes

These release notes contain the system requirements for RTX and additional
information about RTX
(on DVD: WinAC_RTX\IntervalZero\RTX\RTXRuntimeRelNotes.pdf)

PROFINET System Description

This manual describes the installation, commissioning, and operation of a
PROFINET system and contains instructions and examples for programming
diagnostics for 1/O devices.

Available on the Internet
(http://support.automation.siemens.com/WW/view/en/19292127).

From PROFIBUS DPto PROFINET IO:

This manual describes differences between PROFIBUS DP and PROFINET IO
and supports the migration from PROFIBUS DP to PROFINET IO.

Available on the Internet
(http://support.automation.siemens.com/WW/view/en/19289930).

PROFINET Getting Started Collection

These manuals contain information for configuring specific PROFINET interfaces
and PROFINET IO devices.

Available on the Internet
(http://support.automation.siemens.com/WW/view/en/19290251).

SIMATIC Communication:

This manual contains a general overview of communication networks and
communication technologies used in the automation industry with an emphasis
on SIMATIC products.

Available on the Internet
(http://support.automation.siemens.com/WW/view/en/25074283).

SIMATIC Isochronous Mode

This manual contains a complete overview of isochronous mode:
Available on the Internet
(http://support.automation.siemens.com/WW/view/en/15218045).

S7-modular Embedded Controller
EC371-HMI/RTX

This manual contains information on the operation of the S7-mEC EC31-RTX/
EC31-HMI/RTX.

Available on the Internet
(http://support.automation.siemens.com/WW/view/en/28593853/133300).

Guide

The present document describes how to work with the WinAC RTX software. It consists of
instructive sections and a reference section. The documentation includes the following

subject areas:

® Product overview

e |nstallation
® (etting started

® QOperating the Controller
e Working in STEP 7

e Communication

® Tuning the controller performance
® Connecting the controller to the SIMATIC NET OPC server

® Reference information

WinAC RTX 2009

Operating Instructions, 07/2009, ASE00486536-03 9
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Service & Support on the Internet

A guide to the technical documentation offered for the various SIMATIC products and
systems is available on the Internet
(http://www.automation.siemens.com/simatic/portal/html|_76/techdoku.htm).

In addition to our documentation pool, we offer our complete online knowledge base on the
Internet (http://www.siemens.com/automation/service&support). There you will find:

® The newsletter, which is constantly updated to provide you with the latest information
about your products

® The right documents via our Search function under Service & Support
® The bulletin board, a worldwide knowledge exchange for users and experts.
® Your local representative for Automation & Drives via our representatives database

® Information about on-site services, repairs, spare parts, and lots more.

WinAC RTX 2009
10 Operating Instructions, 07/2009, ASE00486536-03


http://www.automation.siemens.com/simatic/portal/html_76/techdoku.htm
http://www.siemens.com/automation/service&support

Product overview 2

2.1 Introduction to PC-Based Control

Components

The Windows Automation Center with real-time extensions (WinAC RTX 2009) software
package includes the following components:

Windows Logic Controller RTX (WinLC RTX V4.5)

IntervalZero RTX V8.1

IntervalZero RTX SP1 for V8.1

WiInAC Time Synchronization V4.1

Automation License Manager V4.0

SIMATIC NET 2008 V7.1 HF1 including license for Softnet S7 Lean V7.1

You install WinAC RTX and the documentation from the installation DVD included with your
release.

WinAC RTX 2009

Operating Instructions, 07/2009, ASE00486536-03 11
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2.1 Introduction fto PC-Based Control

Introduction

12

The PC-based controllers of WinAC (Windows Automation Center) provide the same
functionality as SIMATIC S7 CPUs (hardware controllers). The Windows Logic Controller
with real-time extensions (WinLC RTX) provides the functionality of a programmable logic
controller (PLC) in a real-time, PC-based environment. WinLC RTX uses the IntervalZero
RTX (formerly Ardence) real-time extension for Windows and is fully code-compatible with
the SIMATIC product family.

As part of the SIMATIC family of automation products, WinLC RTX can also communicate
with STEP 7 or other SIMATIC products, such as WinCC flexible or other SIMATIC S7
automation systems, including any of the PC-based controllers, over PROFIBUS or Industrial
Ethernet networks. They use the same method to communicate with distributed 1/O, for
example, with an ET 200S device. They use PG/OP communication (PROFIBUS or
Industrial Ethernet) for connecting to STEP 7 or other programming software on another
computer.

PROFIBUS-DP
‘ ﬁ Distributed 1/0
PROFINET 10
“ Distributed 1/0
PROFIBUS
| []
& @ WinCC
/

WinCC flexible

Industrial Ethernet

/S - ==t V
‘rlj1’11711'1'|'|'1|||1{|lei\x \ \ | |
e o —— ‘\\‘\ { ] v
& i - - - - L] WinCC
: /
WinCC flexible

You can use the same programming languages, program structure, and programming user
interface (STEP 7) as for hardware PLCs to develop your process control solution. Programs
that have been written for S7 automation systems can be used on PC-based controllers and
vice versa. The PC-based controllers contain a controller panel (Page 13) that runs on the
PC. With these capabilities, you can use WinLC RTX in typical factory automation.

WinAC RTX 2009
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2.2 Introduction fo the WinAC RTX controller pane/

2.2 Introduction to the WinAC RTX controller panel

The controller panel corresponds to the front panel of the SIMATIC S7 CPUs. It is used to
start or shut down the controller and to perform other operations.

The controller panel is a display window on your PC that contains the following elements for
working with the controller:

® Two operating mode selector positions for changing the operating mode of the controller
(Page 54) (similar to the mode selector switch on an S7 CPU front panel).

¢ An MRES switch position for resetting the memory (Page 69)
e Status indicators (Page 70) for the controller

® Menus for controller operation

Different versions of the WinLC RTX controller panel

The user interface of the WinLC RTX controller panel can look different, depending on the
platform or software package.

WinAC RTX on a standard PC WiInAC RTX F on a standard PC

Flwincrix [2 2K
SIEMENS

Flwinicrix F [0
"SIEMENS |

WinAC RTX 2009
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2.3 Relationship between the Controller and the Controller Pane/

WinAC RTX on an Embedded Controller WinAC RTX F on an Embedded Controller

Fl winLc R Ec [2)0|[5¢] Fl winic RTx FEc [ ) 0][¢]
SIMATIC 57-mEC SIEMENS SIMATIC 57-mEC SIEMENS

8 LZ/BEF4

2.3 Relationship between the Controller and the Controller Panel

Opening and closing the controller panel

Opening and closing the controller panel does not influence the state of the controller. The
status of the switches and the LEDs are stored in the controller.

WinAC RTX icon in the Windows taskbar

The . icon is displayed in the Windows taskbar whenever the controller is in operation.
You can double-click this icon to open the controller panel when the controller is in operation
and the controller panel is closed.

The color of the background frame of this icon provides some additional information about
the controller:

e Yellow: The controller is in STOP mode.
® Green: The controller is in RUN mode.
® Red: The controller is in a defective state.

Here, it is the color, rather than the mode selector position, that indicates the actual
operating mode. For example, the mode selector can be set to RUN, but the controller can

be in STOP mode due to a program execution error or an operating mode change from
STEP 7.

WinAC RTX 2009
14 Operating Instructions, 07/2009, ASE00486536-03
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2.4 PC-based Control Features

24 PC-based Control Features

Real-time process control

WinLC RTX is a software version of an S7 controller that adds real-time control provided by
a real-time subsystem for the Windows operating system. WinLC RTX executes STEP 7
user programs like other S7 automation systems and allows for easy integration with STEP 7
and standard Windows applications. WinLC RTX runs in two separate environments:
processes that run in the real-time system and processes that run in the Windows
environment.

The processes that run in the real-time system execute the STEP 7 user program for
WinLC RTX. The process control is assigned the highest priority.

The processes that run in the Windows environment perform other operations, such as
communication and interfaces to Windows systems and applications.

Advantages of real-time extensions (RTX)

WinLC RTX uses real-time extensions (IntervalZero RTX V8.1) to provide the following
features:

Deterministic operation ensures the response is predictable. Execution of the STEP 7
user program occurs entirely in the real-time subsystem, thus reducing "jitter".

The control process is protected from hard-disk crash and Windows system failure

(Page 88). WinLC RTX is notified of all Windows shutdowns (including those caused by a
"blue screen") in order to programmatically shut down in an orderly fashion. You can
configure Windows to reboot automatically after a system failure. This option is accessed
by the "Startup and Recovery" button under the "Advanced" tab of System Properties in
Windows Control Panel.

SIMATIC functionality supported by WinLC RTX
WinLC RTX provides the following features:

WinAC RTX 2009

Support for automatic startup of WinAC RTX when the PC boots or during manual startup

Implementation of a number of S7 code blocks of SIMATIC controllers: organization
blocks (OBs), system function blocks (SFBs) and system functions (SFCs).

Support for PROFIBUS DP for communication with distributed 1/O, including DPV0 and
DPV1 (Page 112) slaves (PROFIBUS DPV1 provides enhanced alarm and status
reporting, in order to communicate with intelligent slave devices).

Support for PROFINET) (Page 114) communication via Ethernet submodules: PROFINET
I/O (Page 117) for communication with distributed 1/0 and PROFINET CBA

(Page 122) (Component Based Automation) for communication with other CBA
components.

Support for a maximum of four individual subnets for connecting the distributed 1/0.

Support for isochronous (Page 165) mode for PROFIBUS DP subnets, which allows
WiInLC RTX to operate with a constant bus cycle to help eliminate jitter.

Uses S7 communication services and offers compatibility with SIMATIC applications,
such as STEP 7, WinCC, and WinCC flexible for tasks such as programming, testing,
monitoring, and visualization.

Operating Instructions, 07/2009, ASE00486536-03 15
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2.4 PC-based Control Features

Enables point-to-point communication (Page 107) between controllers (hardware and
software) on the network.

Supports routing of S7 communication through the submodule CPs of WinLC RTX, which
allows STEP 7 on one subnet to connect to an S7 station (such as an S7-400 controller)
on a different subnet.

Supports time synchronization via NTP
Provides the ability to archive and restore control programs (Page [77).

Allows you to control the operating mode of the controller and to view status information
in the controller panel (Page 13).

Provides a tuning panel (Page 72) for optimizing system performance.

Provides time synchronization as either a time master or slave.

Use of the supplied SIMATIC NET Softnet-S7 Lean license enables the following:
— Use of the SIMATIC NET OPC server

— Ability of OPC client applications to access process data

— SIMATIC communication via the Windows-Ethernet interface of the PC

Use of WIinLC RTX with other WinAC products

16

WinLC RTX can be used together with WinAC ODK (Open Development Kit) for your total
automation solution. WinAC ODK (must be ordered separately) enables you to develop
additional software:

e (Custom PC applications in a higher-level programming language for the purpose of

exchanging data with WinLC RTX via one of the following programming interfaces of the
STEP 7 user program: CCX (Custom Code Extension) and SMX (Shared Memory
Exchange).

Software for user interfaces, such as a custom controller panel, to display status
information and perform controller operations using the CMI (Controller Management
Interface) programming interface.

WinAC RTX 2009
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2.5

See also

WinAC RTX 2009

2.5 System Requirements

System Requirements

To use WinLC RTX, your PC must meet the following requirements:

Category

Requirement

Operating system

Microsoft Windows XP Professional Service Pack 2, 3

IntervalZero (formerly Ardence) RTX Version 8.1 incl. SP1 (included in the scope
of delivery of WinAC RTX)

Note: Some hardware configurations that are not SIMATIC industrial PCs do not
support installation and operation of IntervalZero RTX. The hardware and
software requirements for RTX can be found in the RTX Runtime Release Notes
on your installation DVD.

Processor and PC system:
memory e 900 MHz or higher
e Atleast 1 Gbyte of RAM
e BIOS must support plug-and-play (ACPI, Advanced Configuration and Power
Interface)
Note: Multi-core and hyperthreading systems are also supported.
Supported HAL (Hardware Abstraction Layer):

Windows HALs

e MPS multiprocessor PC
e ACPI uniprocessor PC
e ACPI multiprocessor PC

Note: WinAC RTX does not support standard HAL, since PIC (Programmable
Interrupt Controller) systems are not supported.

Hard disk

Hard disk with 125 Mbytes of free memory space for complete installation.
During setup, it can specified that certain components, such as documentation,
are not to be installed in order to save memory space.

The setup program uses at least 1 Mbyte of available memory on the C:\ drive
for the WinLC setup program (setup files are deleted once the installation is
complete).

Operator interface

Color monitor, keyboard, and mouse or other pointing device (optional) that are
supported by Windows

Communication
interface

One or more communication interfaces for communication with STEP 7 or other
S7 applications or for communication with distributed I/O

A complete list of communication interfaces supported by WinLC RTX can be
found in What Is a Communication Interface? (Page 33).

Siemens software

Programming and configuration software: STEP 7 V5.4 SP4 with installed
hardware update for WinLC RTX.

SIMATIC NET
(optional)

You only have to install SIMATIC NET from the WinAC RTX installation DVD if
you need functionality such as use of the OPC server.

The SIMATIC Softnet-S7 Lean license (6GK1 704-1LW63-3AA0) is contained in
your WinAC RTX installation package.

Additional information regarding SIMATIC NET products for PC-based
automation can be found in the SIEMENS Mall or the ST PC Catalog.

Configuring WinAC Data Storage (Page 59)

Operating Instructions, 07/2009, ASE00486536-03 17
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2.6 Windows User Privileges

2.6 Windows User Privileges

User change

You do not need Windows administrator rights (ADMIN) to perform WinAC RTX operations,
such as:

® Changing the operating mode (Page 54) of the controller

® Changing the sleep time or the minimum cycle time (Page 151)) of the controller
® Archiving or restoring (Page [77) control programs

e Setting the security options (Page 63)

As a "power user", "user", or "guest", you can perform any operation from the WinLC RTX
controller panel. You can manage the network rights for the PC station within your
application and prevent conflicts during installation, commissioning, and operation of a PC-
based automation solution.

If you configured WinLC RTX to start at PC boot, one user can log off and another user can
log on without affecting the controller operation.

Note

Although WinLC RTX supports logging off and logging on as a Windows user, the
Windows XP "Switch user" function is not supported by WinLC RTX.

Restrictions for Windows XP

18

As shown in the following table, some operations are restricted to certain Windows user
rights.

Operation Administrator | Power user User Guest
Installing WinAC RTX software Permitted Not permitted Not Not
permitted permitted
Configuring or modifying the PC Permitted Permitted Not Not
station permitted permitted
Performing WinAC RTX operations Permitted Permitted Permitted Permitted

WinAC RTX 2009
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2.7 Using Help

2.7 Using Help

The online help system provides information about the controller panel and the controller.
This topic provides information about using online help:

® Accessing help from the controller panel
® Using the table of contents

® Using the Index

® Using full-text search

® Printing help topics

Accessing help from the controller panel
To access online help from the controller panel, use one of the following methods:
® C(Click on an entry in the "Help" menu.

® Click the "Help" button in a dialog or message box to view information about that specific
dialog or message box.

® Press the F1 key to view context-sensitive help on the currently selected item (for
example, a window, dialog, or menu).

The menu commands available in the controller panel Help menu are listed below:

e Help on controller
The Help > Help on controller menu command displays the first page of the online help
for the controller, which is connected to the controller panel. It describes the controller
and controller panel operations.

® |ntroduction
The Help > Introduction menu command displays a help topic that provides an
introduction to PC-based control and the capabilities of the controller.

e (Getting Started
The Help > Getting Started menu command displays a help topic that assists you while
working with the controller for the first time.

Using the table of contents

The table of contents is in the left pane of the browser and provides navigation within the
online help system:

® C(Click a book to open it and display the books and topics that it contains.
e Click the book again to close it.

e C(Click any topic within the table of contents to display that topic.

The topic you are currently viewing is highlighted in the table of contents.
The table of contents can be either hidden or displayed:

® Click the "Hide" button in the browser to close the table of contents.

® (Click the "Show" button in the browser and select the "Contents" tab to open the table of
contents.

WinAC RTX 2009
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2.7 Using Help

Using the Index

The index provides access to information about a specific subject. Select the "Index" tab to
display the index. (If the "Index" tab is not visible, click the "Show" button in the browser.)

Using full-text search

To use the full-text search capabilities of the online help, select the "Search" tab. (If the
"Search" tab is not visible, click the "Show" button in the browser.)

The full-text search supports the Boolean operators AND (&), OR (|), and NOT (!),
expressions within quotation marks, nesting of expressions with parentheses, and the
wildcards * and ? in search expressions.

Printing help topics
To print all or part of the online manual corresponding to the online help, follow these steps:
1. Use the Start > SIMATIC > Documentation menu command to open the PDF file.

2. Use the File > Print menu command to print all or part of the manual.

WinAC RTX 2009
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Installation

3.1 Overview of the Installation Tasks

Requirements

To install WinAC RTX, your computer must meet the following requirements:

Your PC must meet the system requirements (Page 17).
You must have Windows administrator (ADMIN) rights.
All previous versions of WinAC or RTX must be uninstalled on your computer.

For communication with distributed 1/0, your computer must have at least one
communication interface (Page 33).

Procedure 1 - A previous version was previously installed on your PC
To install WinAC RTX properly, follow these steps:

1.
2.
3.

Make an archive of your existing online STEP 7 user program.
Make a note of your custom controller panel settings (optional).

Uninstall the following software packages, if present on your computer, in the order
indicated:

—  WinLC Basic or WinLC Basic Demo
— WinLC RTX
— IntervalZero RTX

4. Restart the computer.

5. Finish the installation by performing steps 1 to 3 of "Procedure 2".

Procedure 2 - A previous version was not previously installed on your PC
To install WinAC RTX properly, follow these steps:

1.
2.

WinAC RTX 2009

Install the WinAC RTX software.

To use the OPC server or other SIMATIC NET features, you must install SIMATIC NET
from the WinAC RTX installation DVD. Otherwise, you do not need to install SIMATIC
NET.

License the WIinAC RTX installation (Page 25) with the Automation License Manager.

Operating Instructions, 07/2009, ASE00486536-03
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3.2 Setup - Archive data and settings

3.2 Setup - Archive data and settings

Because old versions of WinAC RTX must be uninstalled prior to a new installation,
programs and settings will be lost.

NOTICE

Data loss

A new installation of WinAC RTX deletes the existing STEP 7 user program on the
controller as well as the retentive data and all previous settings of the tuning panel, Station
Configuration Editor (specifically for WinAC), WinAC data storage, and other WinAC RTX
options.

Procedure

To save your STEP 7 user program and other settings, follow these steps:
1. Archive (Page 77) your STEP 7 user program and the configuration.

2. Make a note of your personal settings in the following areas:

Result

Station Configuration Editor
WinLC properties

Tuning panel

Data storage

Autostart and password

Following installation, you can restore (Page 77) your STEP 7 user program and the
configuration, and reenter the settings you noted.

22
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3.3 Installing the WinAC RTX software

3.3 Installing the WinAC RTX software

To install the WinAC RTX software, including the IntervalZero RTX extensions, uninstall the
software listed in Overview of the Installation Tasks (Page 21)) in the order indicated. Insert
the WIinAC RTX DVD. Follow the instructions of the setup program. If the setup program
does not start automatically, double-click the Setup.exe file on the DVD.

Procedure
To install the WinAC RTX software, follow these steps:
1. Select the language for performing the installation.

2. From the list of WinAC RTX components, select the components to be installed.

WinAC RTX

v [ARTAVE1 Runtime SIMATIC Windaws Logic
# [ AT V8.1 SP1 Runtime Contraller BT i the contral
o i = i engine for pour process.

¥ [AWinAC TimeSunc 4.1
v [/] Automation Licenze Manager V4.0

Beadme
Required: 9 MB
Avallable on C: 775 MB
Target directony;
C:AProgram Filezh\SIEMEMNSYWINAT Browze ‘
Help < Back MHewt > I Cancel ‘

3. Confirm with "Next".
This starts the installation. The progress of the installation is displayed.

4. Follow the instructions in the dialog boxes, which guide you through the installation.
5. Choose which setup type you prefer:

— Typical: This option installs the complete software and, by default, all documentation
in all supported languages.

— Minimal: This option installs WinLC RTX without documentation. English is
preselected as the product language for the installation. This option requires the least
amount of memory space on the hard disk.

— Custom: This option installs the languages, online help, and manuals that you select in
the subsequent dialog boxes.

6. Choose whether you want to carry out the licensing of WinAC RTX (Page 25) during the
installation or at a later time.

WinAC RTX 2009
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3.4 Installing SIMATIC NET

Result
The setup program indicates when the installation is finished.
Note
SIMATIC NET message during installation
If SIMATIC NET is installed on your computer and a message is displayed by SIMATIC NET
indicating that the CP is configured for use with SIMATIC NET and STEP 7, confirm with
"OK". This is a normal part of the installation process.
3.4 Installing SIMATIC NET
Introduction
SIMATIC NET is available on your WinAC RTX installation DVD. The license key for the
Softnet-S7 Lean V7.1 license, together with the license keys for WinLC RTX, is located on
the USB stick that is included in your WinLC RTX installation package.
Follow the instructions in the SIMATIC NET readme file to install SIMATIC NET and the
Softnet-S7 Lean V7.1 license.
File location
The path to the file location of SIMATIC NET on the WinAC RTX installation DVD is as
follows:
SIMATIC_NET > SIMATIC_NET_CD_2008 > SIMATIC_NET_Manual_CD_11-2008
Applications

Using the supplied SIMATIC NET Softnet-S7 Lean license enables the following features:
e (Configuring a communication interface in the PC station
e Use of the OPC server

® Use of the Windows Ethernet interface for SIMATIC communication (PG/OP, S7
communication, S7 routing)

You do not need SIMATIC NET to configure communication interfaces as submodules of
WinLC RTX.

Compatibility between WinAC RTX and SIMATIC NET

24

Additional information regarding compatibility between different versions of WinAC RTX and
SIMATIC NET can be found on the Internet
(http://support.automation.siemens.com/WW/view/en/22304176).

WinAC RTX 2009
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3.5 Licensing WinAC RTX

3.5 Licensing WinAC RTX

The WIinAC RTX software requires a product-specific license key that you install with the
Automation License Manager. Each SIMATIC automation software product (for example,
STEP 7) has a separate license key. You must install the license key for each product.

Certificate of license

License key

WinAC RTX 2009

A paper certificate of license is included in the scope of delivery. It contains your unique
license number. This serves as proof that you have a valid license key for WinLC RTX. Keep
this certificate in a secure place where it can be easily accessed from the location of the
computer on which WinLC RTX runs. If you must replace your license key because it was
lost or damaged, contact the Siemens hotline
(http://www.siemens.com/automation/service&support). Make sure you have your certificate
of license available when you contact the hotline. You must have a valid certificate of license
to get a replacement license key.

The license key for WinAC RTX is located on a USB stick that is included in the scope of
delivery.

If the USB stick containing the license is lost or damaged, you can contact the hotline to
obtain a new license key. You need the certificate of license to receive a replacement license
key from Siemens.

The following figure shows a certificate of license with a license number for a particular
license key. The license key for WinAC RTX is located on a USB stick with an imprinted
license number.
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3.5 Licensing WinAC RTX

Installing the license key during installation

When you install WinAC RTX, the Automation License Manager is also installed. If you have
not yet installed the Automation License Manager on your computer, select the check box for
it to be included as part of the installation. The Automation License Manager will then be
installed on your PC during installation of WinAC RTX. A subsequent dialog allows you to
choose whether to install the license key during installation. You will find information on
installing a license key in the online help of the Automation License Manager. If you do not
install the license key, WinLC RTX will display a message at regular intervals indicating that
no license key exists.

Installing the license key a later time

If you start the WinAC RTX software and no license key is installed, a prompt is displayed on
the screen. If the Automation License Manager is not yet installed on your computer, follow
these steps to install the Automation License Manager and the license for WinLC RTX.

1. Insert the WinAC RTX installation DVD and start the setup program.

2. When the "Components" dialog box is displayed, select the "Automation License
Manager" check box.

3. Following the installation, select the Start > SIMATIC > License Management >
Automation License Manager menu command. You can also open the Automation
License Manager from the desktop.

4. Continue to install the license key according to the instructions in the online help of the
Automation License Manager.

If the Automation License Manager is already installed on your computer, perform the last
two steps in the procedure above in order to license WinLC RTX.

Transferring an installed license key

In the Automation License Manager, you can transfer a license key from one computer to
another. For more information, refer to the online help in the Automation License Manager.

Working with the WinLC RTX controller without a license key

If a license for WinAC RTX is not available on your computer, the WinLC RTX controller will
continue to operate. However, a message will inform you at regular intervals that the license
key is missing.

Recovering the License Key if the hard disk is defective

If a fault has occurred on the hard disk or the USB stick containing your license key file,
contact your Siemens representative (http://www.siemens.com/automation/service&support).
Make sure you have your certificate of license available when you contact the hotline.

WinAC RTX 2009
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3.6 Uninstalling IntervalZero RTX and WinAC RTX

3.6 Uninstalling IntervalZero RTX and WinAC RTX

Procedure

WinAC RTX 2009

The RTX real-time extension and the WinAC RTX software product can be uninstalled
independently of one another. The real-time extension is "IntervalZero RTX 8.1" together
with "IntervalZero RTX 8.1 SP1".

Note

If you want to uninstall the real-time extension and WinAC RTX, you must uninstall
WiInAC RTX first.

To uninstall the RTX real-time extension or WinAC RTX on your computer, follow these
steps:

1. Double-click the "Add/remove programs" icon in Windows Control Panel.
2. Select the entry of the "WinAC RTX" component in the displayed list of installed software.
3. Click the "Remove" button to uninstall WinAC RTX.
4. Uninstall the IntervalZero RTX components in the order given:
— RTX 8.1.1 Stability Update
— RTX 8.1 Service Pack 1
- RTX8.1
5. Click the "Remove" button in each case to uninstall the selected component.

If the "Confirm File Deletion" dialog appears, click "No" if you are uncertain.

Note

When you uninstall WinAC RTX, the controller panel and WinLC RTX are automatically
closed, if they were still open. A message is not displayed beforehand.
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3.6 Uninstalling IntervalZero RTX and WinAC RTX
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Getting started 4

4.1 Getting Started Overview

The Getting Started section helps you to establish communications between the controller,
STEP 7, and I/O devices. You must perform the following tasks:

e Use the Station Configuration Editor to designate a communication interface as a
submodule (Page 38) of WinLC RTX.

® Use STEP 7 to configure (Page 45) the hardware and STEP 7 user program and to
download the system blocks.

The Getting Started section also helps you understand the basic concepts for setting up a
PC-based controller: PC station (Page 29), Communication Interface (Page 33), Index
(Page 34), Submodule (Page 35), and Interface (IF) Slot (Page 37).

4.2 Explanation of terms

421 What Is a PC Station?

WinAC RTX 2009

The PC station is a software-based virtual rack that is displayed in the Station Configuration
Editor and used for the creation of a PC-based automation system. Like a hardware rack of
an S7 CPU-based automation system, the PC station contains space for several modules
required for the PC-based automation system.

When you install the WinAC RTX software, the controller appears by default in the second
slot (index (Page 34)) of this virtual rack in the Station Configuration Editor. The PC station is
also represented in the STEP 7 HW Config (Page 43) editor. The controller in the PC station
contains four configurable IF slots for assigning communication interfaces (Page 33) as
submodules (Page 35) to be used for communication with distributed /O, STEP 7, or other
S7 applications.
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4.2 Explanation of terms

S7-400 communication model

A PC-based controller is similar to an S7-400 hardware controller. The S7-400 controller
consists of modules in a rack that communicate over the backplane bus of the rack.
Communications for an S7-400 are defined as follows:

e STEP 7 communicates with the controller (in this example, an S7-400 CPU) over an MPI
subnet using a CP that is installed in the computer.

® The controller communicates with expansion modules over the backplane bus of the rack.

® The S7-400 CPU uses an integrated submodule interface or an IF module to
communicate with distributed I/O (in this example, over a PROFIBUS DP subnet).

S7-400 CPU with submodules

ssssss

IF module

i

Backplane Bus

PROFIBUS-DP

In an S7-400 station, the following types of communication are possible:

Integrated interfaces

CP modules used over backplane bus

Operation of distributed 1/O
Supported interfaces:

e MPI

¢ PROFIBUS

e PROFINET

Operation of central 1/0

Supported communication processors:
¢ PROFIBUS

e PROFINET

e Industrial Ethernet

30

WinAC RTX 2009
Operating Instructions, 07/2009, ASE00486536-03




Getting started

4.2 Explanation of ferms

Communication model with PC station and PC-based controller

WinAC RTX 2009

WinLC RTX uses communication interfaces such as the CP 5613 for communication tasks
and access to distributed 1/0. You can configure and use communication interfaces in WinLC
RTX in one of two ways:

e Configuration as a submodule of WinLC RTX: A communication interface configured as a

submodule is operated in the real-time system and provides optimum performance and
stability for communication with distributed 1/0. Submodules of WinLC RTX are similar to
integrated communication interfaces of an S7-400 controller.

Configuration as an interface in the PC station: A communication interface configured in
the PC station is operated in the Windows operating system and is available for many
different communication tasks. However, it cannot be used for WinLC RTX
communication with distributed 1/0. The communication interfaces of a PC station are
similar to CP modules that are installed in the rack of an S7-400. WinLC RTX uses a
virtual backplane bus that is similar to the S7-CPU backplane bus for communication with
components in the PC station and with other PC applications on the computer with
WinLC RTX.

PROFIBUS
. e Ly
PC Station Comm I/Fs, O]
Virtual Backplane Bus PROFINET
|
& m
PROFIBUS
N I
Submodules 0’/ ;'
- ...
PROFINET

f A B, SN A S | S5 S 5 W W U NN W S ¥

[ S S N S S D Sy S S W W VS W - ) \ .
[ l'lll'l Iyl'le'l‘\‘ \\\ \

=X

i (R -
T - -

B

Note

No additional software is required to configure communication interfaces as submodules of
WinLC RTX. Configuration in the PC station requires the installation of SIMATIC NET, which
is a separate software package.
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4.2 Explanation of terms

The following table contains the characteristics of the two communication types:

Submodule communication PC station communication

(similar to onboard interface on an S7-CPU) (similar to a CP module that communicates over
the backplane bus of an S7-400 station)

Operation exclusively in the real-time system Operation in the Windows environment

Access to distributed 1/0 No access to the distributed 1/0O or central 1/0

Supported protocols/communication types: Supported protocols/communication types:

PROFIBUS PROFIBUS

e PG/OP communication e PG/OP communication

e S7 communication e S7 communication

e S7 routing e S7 routing

e PROFIBUS DP Industrial Ethernet

PROFINET e PG/OP communication

e PG/OP communication e S7 communication

e S7 communication e S7 routing

e S7 routing

e Open user communication (TSEND/TRCV)

e PROFINET IO

¢ PROFINET CBA

Installation of SIMATIC NET is not required Installation of SIMATIC NET is required

A list of communication interfaces that are A list of supported communication interfaces can

supported by WinLC RTX can be found in "What | be found in the SIMATIC NET documentation.

is a communication interface?".

Configuration for a PC-based controller

You use the Station Configuration Editor to configure components of the PC station. To
configure submodules (Page 38), you edit the properties of WinLC RTX in the Station
Configuration Editor.

In the same way that you use STEP 7 to create the system and program blocks for an S7-
400, you use the STEP 7 HW Config (Page 45) tool to configure the components that you
installed in the PC station.

Once vou have completed the hardware configuration in STEP 7 and the submodule
configuration (Page 38) in the Station Configuration Editor, you can download your STEP 7
user program to the controller.

Note

To use the CP to communicate both with STEP 7 as well as with distributed I/O, you may
need an additional software license. You can obtain information about this from your
Siemens representative.

WinAC RTX 2009
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4.2 Explanation of ferms

422 What Is a Communication Interface?

A communication interface is:

A communication interface module, such as a CP 5611 or CP 5613 for PROFIBUS
An Industrial Ethernet card

An integrated PROFIBUS or PROFINET interface on a Siemens Box PC, Rack PC, or
Panel PC

Any card or service that is supported by SIMATIC NET for communication purposes

Applications for a communication interface

You can use SIMATIC NET to configure Industrial Ethernet or other communication
interfaces in the PC station. You can use these communication interfaces for S7
communication, but not for communication with distributed 1/O.

Communication interfaces enable communication between WinLC RTX and STEP 7 or other
S7 applications.

WinAC RTX 2009
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4.2 Explanation of terms

423 What Is an Index?

34

An index is a numbered slot on the virtual rack of the PC station. The PC station (Page 29)
provides slots for WinLC RTX and the SIMATIC components of a PC-based automation
solution. The following list shows some (but not all) of the typical SIMATIC components that
can be assigned an index:

e Communication interface modules such as CP 5611 or CP 5613 for PROFIBUS (requires
installation of SIMATIC NET)

e SIMATIC HMI
e SIMATIC NET OPC server (requires installation of SIMATIC NET)

Each slot in the PC station corresponds to a number or index. When you install WinLC RTX,
the setup program configures the controller in the second index slot by default. The
Station Configuration Editor shows the configuration of your PC station.

I Station Configuration Editor - [OMLINE] _EI

Compaonehts | Diagnnstics] Configuration Infu:u]
Station:  |SIMATIC-FPH b ode: RLUM_F
Index | Mame Tupe Ring | Statuz | Run/Stop | Conn »

1
2 [1 wirlCRTx WinLC BT 728
3
4
5

You can choose any index number for a component. However, the index number in the
Station Configuration Editor must be the same as the slot number in the STEP 7 HW Config
tool for the same component.

Note

If you have deleted WinLC RTX in the Station Configuration Editor, there is no entry for
WinLC RTX in the Start > Simatic > PC-based Control menu. To restore this option in the
menu, you must configure WinLC RTX in an index in the Station Configuration Editor.

WinAC RTX 2009
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4.2 Explanation of ferms

424 What Is a Submodule?

Definition

Introduction

A submodule is a configured communication interface (Page 33) that enables
communication between WinLC RTX and distributed I/O or between WinLC RTX and
STEP 7 or other S7 applications.

In order for WinLC RTX to communicate with distributed 1/O devices in a PROFIBUS DP or
PROFINET IO network, you must specify one communication interface as a submodule for
the controller (Page 38). With this submodule approach, WinLC RTX has full control over the
distributed 1/O communications, providing optimum performance and determinism for
operating the 1/0. WinLC RTX supports up to four submodules configured in any of the four
IF slots (Page 37).

Configuring a communication interface (Page 33) as a submodule of WinLC RTX is like
installing an IF module into a slot of an S7-400 CPU.

WinLC RTX

IF module

vvvvvvvvvvvvvvv
\\\\\\\\\\\\
,,,,,,,,,,,,,,,,,

§7-400 CPU

Total number of supported submodules

WinAC RTX 2009

If you use a CP 5611/21 or an integrated CP 5611/21 communication interface as a
submodule of WinLC RTX, note that you can only insert one CP as a submodule. Likewise,
you can only insert one Ethernet submodule (CP 1604, CP 1616, or IE General). However,
you can configure up to four CP 5613 communication interfaces, that is, the total number of
submodules supported by WinLC RTX.

Note

In order for a submodule to be used for SIMATIC communication with an application other
than WinLC RTX (on the PC station), the second application must be a configured
component of the PC station.

Operating Instructions, 07/2009, ASE00486536-03 35



Getting started

4.2 Explanation of terms

Communication interface as a component of the PC station

Configuring a communication interface as a component of the PC station requires the
installation of SIMATIC NET. As a component of the PC station, you can use the
communication interface only for SIMATIC communications with STEP 7, SIMATIC HMI, or
other SIMATIC controllers. For example, you can download a program from STEP 7 to
WinLC RTX. A communication interface configured as a component of the PC station cannot
be used for WinLC RTX communications with distributed I/O.

The following comparison shows the difference between a communication interface (in this
case, a CP) as a submodule of WinLC RTX and as a component of the PC station:

WinLC RTX submodule communication

PC station communication

If a communication interface is configured as
a submodule, WinLC RTX can communicate
both with STEP 7 on a remote computer (via
PG/OP communication) as well as with

distributed 1/0O.
PG/OP and I/0O Communication Submodule of

the Controller
. = 1
. ]z L gm

PG/OP, S7 e

L I

,,,,,,,,

If a communication interface is configured
as a component of the PC station, WinLC
RTX can communicate with STEP 7 on a
remote computer but cannot communicate
with distributed I/O.

PG/OP Communication Component

) . in PC Station
i I
_ :j _ Ll @
PG/OP, S7 1/10

n B O

,,,,,,,

Communication interfaces that can be configured as WinLC RTX submodules

36

Information regarding the respective communication interfaces can be found in Chapter

Communication (Page 107):
e PROFIBUS interfaces (Page 108)
o PROFINET interfaces (Page 114)

WinAC RTX 2009
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425 What Is an IF Slot?

Definition

WinLC RTX provides four interface slots (IF slots) for declaring communication interfaces
(Page 33) as submodules (Page 35). WinLC RTX has exclusive control over any card
configured in an IF slot. The submodules enable the controller to communicate with
distributed 1/0, or with STEP 7 or other S7 applications.

In order for WinLC RTX to communicate with 1/O, you must configure at least one
communication interface (Page 33) as a submodule of WinLC RTX. In the "WinLC Properties
(Page 66)" dialog box, you assign a communication interface to one of the four interface
slots, IF1 to IF4:

[F1 winLc Properties

General | Data Storage | PLC memory | Secuiy  SubModule

WinLC: MfinLC AT

Indes | Mame Type Location Ring
B IF1  Ethernet Contraller CPIE1E PCI Slot & [PCl bus 2, ...
B IF2  SIMATIC CP 5611 CP5E11/5621 PCI Slat 5 [PC] bus 2, ...
% IF3 SIMATICCPSE13/CPGE6.. CPSE1I3/5603 PCl Slot 4 [PCl bus 2, ...
IF4

Available interfaces:

Tupe Location Configuration [

PCI Slat 7 [PCl buzs 2, device 15, function 0] Mat yet zpecified

[ y ool || |
CanceIJ Help |

The IF slot number is independent of the PCI hardware slot. However, the IF slot number for
the submodule in the WIinLC properties must match the IF slot number in HW Config of
STEP 7.

Information on submodule configuration can be found in: Designating a communication
interface as a submodule (Page 38).

WinAC RTX 2009
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4.3 Configuring communication interfaces
4.3.1 Designating a Communication Interface as a Submodule
Overview

Submodule communication interfaces enable WinLC RTX to communicate with distributed
I/O as well as with STEP 7 or other S7 applications.

To configure a communication interface as a submodule of WinLC RTX, follow these steps:

® |n the Station Configuration Editor, insert a communication interface in an IF slot of
WinLC RTX.

e Configure WinLC RTX, the submodules, and all other components of the PC station in
STEP 7.

Note

WinLC RTX supports a maximum of one CP 5611/21 card or one integrated CP 5611/21
interface as a submodule, a maximum of one PROFINET interface (CP 1616, CP 1604,
or the like) as a submodule, and a maximum of four submodules in total. Of the four
submodules, any number can be CP 5613 communication interfaces. You can configure
any combination of communication interfaces in the four slots as long as you observe
these restrictions.

Requirement
Shut down the controller (with "Shut Down Controller").

WinAC RTX 2009
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Procedure

4.3 Configuring communication inferfaces

To configure a communication interface as a submodule (Page 35), follow these steps:

1.

In the Windows taskbar, double-click the 5 icon to open the Station Configuration
Editor.

Right-click WinLC RTX and in the context menu select the "Properties" command to open
the "WinLC Properties" dialog box.

I Station Configuration Editor - [OMLII

Companents l Diagnnstics] Configuration Inl

Station:  SIMATIC-PH

Index | Mame Type
1
2| —
Edit
3 Delete
4
E Properties

In the WIinLC Properties (Page 66) dialog box, the four submodule interfaces (IF1 to IF4)
are displayed in the top pane and a list of available communication interfaces is displayed
in the bottom pane. The following example shows a CP 1616 and a CP 5611/21 that are
already configured in IF slots 1 and 2, and a CP 5613/CP 5614 that is added as a
submodule in IF slot 3.

WinLC: WinlC RTx

Index | Hame Tupe Location Ring
Eii IF1  Ethernet Contraller CP1E16 PCI Slot 6 [PCl bus 2, ...
B IF2 SIMATIC CF 5611 CPBE11 /5621 PCI Slot &5 [PCI bus 2, ...
[d IF2
: [ IF4
I
Available interfaces;
Type Location Configuration
CPEE12/5614 PCI Slot 4 [PCI bug 2, device 9, function 0] PGE/PC Interface

In the bottom pane, select the communication interface that you want to configure as a
submodule. (An integrated PROFIBUS or PROFINET interface is represented as a CP
with the "System module" position.)

Drag the selected device to an empty interface slot (IF slot) in the upper pane or click the
"Add" button in order to add the card to the first available interface slot. If there is more
than one card, repeat the steps listed above as required.

Select an occupied IF slot and click the "Edit" button to change the assignment of the IF
slot for a configured communication interface.

6. Use the up/down arrow keys on the keyboard to move a submodule to a different IF slot.

7. In the "WInLC Properties" dialog box, select "OK" to accept your changes and to

WinAC RTX 2009

configure the submodules. This configuration can take a few seconds.
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4.3 Configuring communication inferfaces

Result

You have configured a submodule as a communication interface.

WinLC RTX response to submodule changes

See also

40

WinLC RTX can detect if a configured submodule is no longer accessible, for example, if it
has been physically removed from the PC or has failed.

In the predecessor versions of WinAC RTX 2005 SP2, WinLC RTX deleted the STEP 7 user
program and the configuration in this case. Starting with WinAC RTX 2005 SP2, WinLC RTX
signals the detected change. The diagnostic buffer contains an error "STOP due to I/O
error", which indicates the deleted or failed submodule.

If you then want to access the WinLC properties, you will be informed by WinLC RTX that a
submodule is no longer accessible. You will be prompted to confirm removal of the
submodule. If you choose "OK", WinLC RTX deletes the submodule in the WinLC properties.
If you select "Cancel", WinLC RTX keeps the submodule configuration and retains the
current STEP 7 user program as well as the configuration.

What Is a Communication Interface? (Page 33)
What Is an IF Slot? (Page 37)
Configuring the Hardware in STEP 7 (Page 45)

WinAC RTX 2009
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4.3.2

Procedure

WinAC RTX 2009

4.3 Configuring communication inferfaces

Removing a communication interface as a submodule

In the WIinLC Properties (Page 66) dialog box, you can move a communication interface
configured as a submodule of WinLC RTX to the list of available cards on your computer.

To remove a communication interface from the WinLC RTX submodule configuration, shut
down the controller and follow these steps:

1. In the Windows taskbar, double-click the 5 icon to open the Station Configuration

Editor.

2. Right-click WinLC RTX and in the context menu select the "Properties" command to open

the WinLC Properties (Page 66) dialog box.

I Station Configuration Editor - [OMLII

Companents l Diagnnstics] Configuration Inl

Station:  SIMATIC-PH

Index | Mame Type
1
2| —
Edit
3 Delete
4
E Properties

In the "WinLC Properties" dialog box, the four submodule interfaces (IF1 to IF4) are
displayed in the top pane and a list of available communications cards is displayed in the
bottom pane. The following example shows how to remove a CP 5613 or CP 5614 as a
submodule. A CP 1616 and a CP 5611/21 remain in IF slots 1 and 2.

WinLC: WinlC RTx

Index | Hame Tupe Location Ring
Eii IF1  Ethernet Contraller CP1E16 PCI Slot 6 [PCl bus 2, ...
B IF2 SIMATIC CF 5611 CPBE11 /5621 PCI Slot &5 [PCI bus 2, ...
[d IF2
[ IFs
i
Available interfaces;
Type Location Configuration
CPEE12/5614 PCI Slot 4 [PCI bug 2, device 9, function 0] PGE/PC Interface

. In the top pane, select the communication interface that you want to remove as a

submodule.

. Drag the selected card to an available position in the bottom pane, or right-click the

selected card and select "Delete".
The card is removed as a submodule and displayed again in the list of available cards.
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4.4 Configuring the controller in STEP 7

5. In the "WiInLC Properties" dialog box, click "OK".

6. Restart the computer.

Result

WinLC RTX removes the communication interface from the configured submodules and
displays it again in the list of available cards.

The new configuration is active after the next restart of the computer.

Note
Changing the configuration of a communication interface

Once you have removed a communication interface from an IF slot of WinLC RTX or from a
slot of the PC station, you must restart the computer. The communication interface is then
available for a new configuration.

4.4 Configuring the controller in STEP 7

441 Connecting STEP 7 to the controller

You must establish a connection between STEP 7 and the controller in order to load the
configuration and blocks of the STEP 7 user program. This type of communication is called
PG/OP communication. The controller can be connected with STEP 7 via one of the
following interfaces:

e Virtual backplane bus with STEP 7 on the same computer as the controller

® Submodule (Page 35) communication interface (Page 33) with STEP 7 on a different
computer

e Communication interface of a PC station (Page 29) with STEP 7 on a different computer

Requirement for both options

Configuring a communication interface as a PC station and not as a submodule requires the
installation of SIMATIC NET, an additional software package.

WinAC RTX 2009
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4.4 Configuring the confroller in STEP 7

Option 1: Connecting STEP 7 to the controller on the same computer
On the same computer, STEP 7 and the controller communicate across the virtual backplane

bus:

< Virtual Backplane
BUS -

To configure the communication between the controller and STEP 7 on the same computer,

follow these steps:

1. Open the "Set PG/PC interface" dialog box.

2. Select the access point "PC internal:

Set PG/PC Interface

mpm|

Apcess ot of the Applicston:

|STONLIME  [STER7)
[Standaid fes STEP 7)

Inteslace Parameler Asagrment Used:

=% PC nbemnal [lacal)

[FC irvemalllocal)

B craet1mMA)
B CPSET1PROFIBUS| <Actves

BRISO Ind Ethemet -» IntetR) PRO/1

Al

=

Propetties. |

Lapj.. |
- -“"“_ll;l [Fefete |

[Commumnication with SIMATIC comporents
in this PG/PC)
Irteafacas
’7 Add/Remove: Select ., | ‘

WinAC RTX 2009
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4.4 Configuring the controller in STEP 7

Option 2: Connecting STEP 7 to the controller on a different computer

STEP 7 can communicate with WinAC RTX on a different computer or programming device
via a communication interface that is configured as a submodule of the controller or via a
communication interface that is configured in the PC station.

44

The following communication types are supported:

e PROFIBUS: for CP 5613, CP 5611/21, or integrated PROFIBUS interface, configured as

a submodule

® PROFINET: for CP 1616, CP 1604, IE General or
configured as a submodule

integrated PROFIBUS interface,

® |ndustrial Ethernet: for an IE card configured in the PC station

PROFIBUS
- V4 v
14 4

I A L D E e
e e i e B
oy e =

Industrial Ethernet

/e
i e
e e .

To configure the communication between the controller and STEP 7 on a different computer

or programming device, follow these steps:
1. Open the "Set PG/PC interface" dialog box.

2. Set the access point for the PG/PC interface for the specific communication interface and
the type of communication, e.g., an Industrial Ethernet card with TCP/IP protocol:

Set PG/PC Interface R x|

Access Path |

Access Port of the Applicaton;
|STONLINE  [STEP7) - TCPAP = IntellR) PRO/00VE | 7]
[Standad foe STER 7)

Interface Parameter Assgnment Used
|TCRAF > Inkel) FROADDVE e, <Bos Froperties... |

B150 Ind Ethemet -» InkelR] PRO/1 4 Diagnastics...
HHPC intemal lncal)
B TCPAR -» Imelif) PROADOVE Ne

B TCPAPLAutal > InkellR) PROO0NS Pl et |

[Assigning Parametars to Yo MDIS CPz
with TCRAF Frotocol [RFC-100€])

Irkeafacas
’7 Add/Hemone: Select .

oot |t
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4.4 Configuring the controller in STEP 7

Alternative connection method (Option 2)

This connection method is an alternative for connecting STEP 7 to a decentralized WinAC
RTX via a PROFIBUS, PROFINET, or Industrial Ethernet interface as described previously.
You can connect STEP 7 to WinAC RTX on a different computer via the "PC Internal”
interface if the following conditions are met:

® A local installation of WinAC RTX is installed on the computer on which STEP 7 is
installed.

® The computer with STEP 7 and a local installation of WinAC RTX are connected to a
network to which WinAC RTX is connected on the other computer.

If these conditions are met, you can change the S7TONLINE access point to "PC Internal" on
the computer with STEP 7 and establish a connection to the decentralized WinAC RTX via
the "PC Internal" interface.

442 Configuring the Hardware in STEP 7

You configure the STEP 7 project for a PC station (Page 29) with a PC-based controller in
STEP 7 in exactly the same way as for an S7 hardware controller. Detailed information on
this subject can be found in the help and in the STEP 7 documentation.

Creating a project and PC station with the SIMATIC Manager

WinAC RTX 2009

To create a project and PC station, follow these steps:
1. Select the File > New menu command in SIMATIC Manager to create a new project.

2. Select the Insert > Station > SIMATIC PC Station menu command to insert a PC station
in the project.

3. Change the name (Page 198) of the PC station such that it corresponds to the name of
the PC station that was configured in the Station Configuration Editor on the computer on
which WinLC RTX is located. If you want to search for the station name, open the Station
Configuration Editor and click the "Station Name" button.
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4.4 Configuring the controller in STEP 7

Working with the STEP 7 hardware configuration

To configure the PC-based controller for the PC station, follow these steps:

46

1.

Open the PC station folder in the project and double-click the symbol for the configuration
to open STEP 7 HW Config.

2. Navigate to your specific controller under the SIMATIC PC Station.

3. Drag the controller to the same index it occupies in the Station Configuration Editor on

the target computer.

=4 [0 PC

3| WinlC RTX

3 [

. Verify that the name of the controller matches the name of the controller configured in the

Station Configuration Editor.

Drag the communication interfaces of the submodule from the hardware catalog to the
interface slots (IF slots (Page 37)) of the WinLC RTX controller. The WinLC RTX folder in
the hardware catalog lists the available selection. (For integrated PROFIBUS interfaces
on SIEMENS-PCs, select a CP 5611/21.)

The submodule cards do not have to have the same name as in the PC station
configuration, but it is recommended to assign the same name. They must have the same
type and the same interface number (IF) as in the Station Configuration Editor.

If you use a CP 5611/21 or the integrated CP 5611/21 PROFIBUS interface as a
submodule of WinLC, you must note that you can only insert one CP as a submodule.
Likewise, you can only insert one CP 1604, CP 1616, or Industrial Ethernet interface as a
submodule.

WinLC BT
+ EES7 B11-15B00-OvEY
-1-{{1 BES7 511-45BO0-WET

V] ] [ [ [

W45

@ CP1E16/CP 1604
[d CPSE11/CP EEN
[ CP5E13/CP 5R0O2
[ IE General
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4.4 Configuring the controller in STEP 7

6. Configure the distributed I/O for each submodule network:

= (0] FL. Etheme(1) PROFINETA0 System (100

2 WinLC RTX (1 ET200e a2 ET200e

IF1 CP1G04-CP1G1E

iet P[4 P & uss & gt
iF1PAd Por 2

FIPAN Par 3 PROFIBUS[1]: DF master syztem [1]

IF2 CP 5E11

IF3 CP 5613 PROFIBUS[Z): DP masgter system [2]
IF4 |

3 || (gl E-4AD @ e-eoe| g assal

Note

Standard Ethernet network cards must be configured in the STEP 7 hardware
configuration with IE General. In the Station Configuration Editor, they are displayed with
their standard name, such as "Intel PRO/1000 GT (PCI)".

Further options in the hardware configuration
The following actions are optional and depend on the specific application:
1. Insert the CPs that are required for your application into the PC station.
2. Insert any HMI devices, for example, text displays or operator panels.
3. Configure WinLC RTX for point-to-point communication:
— In SIMATIC Manager, select the name of the controller.
— In the right pane, double-click the symbol for connections.

— Configure the network with NetPro.

Note

SIMATIC NET must be installed in order to configure communication interfaces in the
PC station with the Station Configuration Editor. You do not need SIMATIC NET to
configure the CPs as submodules of WinLC RTX.

WinAC RTX 2009
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4.4 Configuring the controller in STEP 7

Result

48

After you have configured WinLC RTX in STEP 7, you can develop and load your STEP 7
user program in SIMATIC Manager.

A\ caution

If you load a STEP 7 user program that is too large for the PC memory, the PC may crash
or WinLC operation may be unstable such that devices may be damaged and/or persons
injured.

For STEP 7 and WinLC, there is no limit regarding the number of blocks or the size of the
STEP 7 user program, but your computer has a limit that is based on the available memory
space on the drive and the amount of available RAM. The maximum size of the STEP 7
user program and the maximum number of blocks for your PC can only be determined by

testing a configured system to the requirements of your controller application.

After you have loaded your program to the controller, you can start the controller and monitor
and change the process variables with STEP 7.

WinAC RTX 2009
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4.5 Verifying the Configuration

4.5 Verifying the Configuration

A complete configuration of a PC-based automation project consists of a configuration in the
Station Configuration Editor and WinLC properties (Page 38) conforming to the configuration
in STEP 7 (Page 45).

Example of a PC station configuration

The following configuration is an example of a PC-based automation project:

WinAC RTX 2009

WinLC RTX Controller in Index 2 of the PC station
CP 1616 configured as a WinLC RTX submodule in IF slot 1, connected to PROFINET IO

CP 5611/21 configured as a WinLC RTX submodule in IF slot 2, connected to
PROFIBUS DP I/0

CP 5613 or CP 5614 configured as a WinLC RTX submodule in IF slot 3, connected to
PROFIBUS DP

STEP 7 on the same computer as WinLC RTX
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Station Configuration Editor and WinLC properties

The project configuration is displayed in the Station Configuration Editor and in the "WinLC

Properties" dialog box:

l Station Configuration Editor - [ONLINE] _EI

Components ] Diagnostics ] Configuration Inh:u]
Station:  |SIMATIC-PH b ode: RUM_P
Index | Name Type | Ring | Statuz | Run/Stop | Conn | A
1
2 [@ winlCRTX WwinLC AT [ v
3
4 FI WinLC Properties @
A
E General] R etentive mermony data] FLC memu:ur_u] Securty  SubModule ]
7 S
5 WinLC: rfinLC BT
3 Index | Marne Tupe Location | Ring
10 [ IF1 Ethemet Contraller CP1G16 PCI Slat B [PCl bus 2. ..
11 B IF2 SIMATIC CP 5611 CPBET1/5E621 PCI Slat 5 [PC bus 2, .
12 E IF3 SIMATICCPBE13/CPBE.. CPBE13/5603 PCI Slat 4 [PCl bus 2, ..
13 [ IF4
14
15
16 Available irterfaces:;
17
Location | Configuration !
PCI Slat 7 [PCl bus 2, device 15, funchon O] Mot yet 3
%
Stationf | % ¥
QK. ‘ ‘ ‘
Cancel ‘ Help ‘

50

WinAC RTX 2009
Operating Instructions, 07/2009, ASE00486536-03



Getting started

STEP 7 PG/PC interface

4.5 Verifying the Configuration

The STEP 7 PG/PC interface shows the access point "PC internal:

Set PG/PC Interface

A:mspaﬂ

Agcess Pot of the Applicaton:

|STONUIME  [STEP7) -3 PC intermal flocal) |
[Standand foe STEP 7]

Inketlace Paameter Asagnment Uised:

IPE ik einal [local]) Froperies..,

B CPSE11MA
W8 CPSE11PROFIBUS) <Achves

HR150 Ind Ethemrest -» lreelR) PROA
I PC intemal [local]

™

Capy... |
- LI;I oot |

[Communication with SIMATIC comporents
in thi PG/FC]
Irkeafanas
’7 Add/Femove: Select, | ‘

WinAC RTX 2009
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STEP 7 HW Config

52

The STEP 7 hardware configuration shows WinLC RTX in slot 2 of the hardware
configuration and the three submodules of WinLC RTX with 1/O:

'E%Pruject -- CYProgram FilES"‘.,EiEI'I‘IEI'IS"'..EtE:]i - O] x|
El--% Project I;m Configuration WinLC RT#

= g‘
=) [@ winlC RTx
=2 57 Program(1]
(@] Sources

= (01 PC Ethemet(1}: PROFINET-I0-System (100]
1 - v
2 WinLC RTX o (11 ET200¢ = (2 ET200e
CF1E04-CP1R1E
Paif 1 & g™ & o
Paif 2
Poif 3 FPROFIEUS[T): DP master systern [1)
CF 5511
CP FE13 FROFIBIIS[Z): DP master spstem [2]
~|| EllEe-4a0 FAOEEE BT
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5.1 Starting and Shutting Down the Controller

The controller operates independently from the controller panel. The controller panel is the
visible interface to the controller. The controller can be operating or shut down. This is
independent of whether or not the panel is displayed.

® Opening the panel starts the controller if it is not already in operation.
® Closing the panel (menu command File > Exit) does not shut down the controller.
® Shutting down the controller does not close the panel.

When the controller is in operation, your Windows taskbar displays a WinLC RTX icon -
regardless of whether the controller panel is open. The icon will be surrounded by a yellow
border when the controller is in STOP mode, and by a green border when the controller is in
RUN mode.

The following settings affect the starting or shutting down of the controller:
® Selecting the Autostart function (Page 57)
e Configuring the controller for start at PC boot (Page 57)

Starting WinLC RTX.

WinAC RTX 2009

If the controller panel is not open, use one of the following methods to start WinLC RTX:

® Select the Start > Simatic > PC Based Control menu command. Then select the name of
your WinLC controller. (After you have downloaded the STEP 7 user program to WinLC,
the name in the menu matches the name in STEP 7.)

® Double-click the desktop icon for WinLC RTX:

Note

If the WinLC RTX menu command or icon is missing, then WinLC RTX has been deleted
from the Station Configuration Editor. If this is the case, insert WinLC RTX into slot 2 of
the Station Configuration Editor. The menu command and desktop icon will then be
available.

If the controller panel is open, but the controller is shut down, select the CPU > Start
Controller menu command.

Result: The WiIinLC RTX controller starts.

Note

When the controller is in operation and the controller panel is closed, you can double-click
the - icon to open the controller panel.
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Shutting down WinLC RTX

Select the CPU > Shut Down Controller menu command to shut down the WinLC controller.
This action does not close the controller panel. This command is only available in the
controller panel when the controller is in operation. After you shut down the controller, you
can still change the WinLC properties (Page 56).

5.2 Changing the Operating Mode of the Controller

The controller panel (Page 13) provides a mode selector that allows you to change the
operating mode of the controller. The mode selector positions on the controller panel
correspond to the mode selector positions of an S7 hardware controller:

® RUN: The controller executes the STEP 7 user program.

® STOP: The controller does not execute the STEP 7 user program. Outputs are set to a
"safe" state.

Specific controller actions are allowed or prohibited based on the operating mode.

Procedure
In order to change the operating mode of the controller, use one of the following methods:
e Switch the mode selector to the RUN or STOP position.
e Select the CPU > RUN or CPU > STOP menu command.

Operating mode (RUN/STOP) and status indicators

The mode selector on the controller panel functions like the manual mode selector on an S7
hardware controller. For both hardware controllers and PC-based controllers, the RUN and
STOP status indicators (Page [70) show the current operating mode of the controller.

If the status indicator shows a different operating mode than the mode selector position, this
can be caused by one of the following:

® The controller may have changed operating mode due to an error in the program
® You have changed the operating mode in STEP 7

Note

If you used the STOP switch on the controller panel to switch the controller to STOP
mode, you cannot change WinLC RTX to RUN mode in STEP 7.

WinAC RTX 2009
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5.2 Changing the Operating Mode of the Controller

Memory reset in RUN mode

The controller automatically goes to STOP mode when you reset the memory from the
controller panel. To perform a memory reset from STEP 7, you must first switch the
controller to STOP mode.

Allowed and prohibited actions

The operating mode allows or prohibits access to the controller for some types of operations
as shown in the following table:

Operating mode Description

RUN Allowed:

¢ Uploading a program from the controller to your computer
¢ Downloading a program to the controller

¢ Downloading individual blocks to the controller

e Using STEP 7 to modify program variables and changing the operating mode
of the controller

e Performing a memory reset from either the controller panel or STEP 7

Not allowed:
e Archiving and restoring a STEP 7 user program

STOP Allowed:
e Uploading a program from the controller to your computer or programming
device

¢ Downloading a program or individual blocks to the controller

e Using STEP 7 to modify program variables

e Performing a memory reset from either the controller panel or STEP 7
e Archiving and restoring a STEP 7 user program

Not allowed:

e Using STEP 7 to change the operating mode to RUN, if you previously used
the STOP selector on the controller panel to switch WinLC RTX to STOP
mode

WinAC RTX 2009
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5.3 Setting the properties

5.3 Setting the properties

5.3.1 Setting properties

WinLC Properties dialog

You enter settings in the "WinLC Properties" dialog that affect the controller panel or that
directly affect the controller.

Basic procedure
The following methods are available to open the "WinLC Properties" dialog:
Option 1
1. Open the Station Configuration Editor.
2. Click the controller in index 2.
3. Select the Properties command in the context menu.
The dialog opens. The "Submodule” tab is active.
Option 2
1. Open the controller panel.
2. Select the CPU > Properties menu command.

The dialog opens. The "General" tab is active.

Possible settings

The "WinLC Properties" dialog provides the following tabs containing the following possible

settings:
Tab Setting
"General" tab (Page 57) Startup characteristics
Language
Use LEDs on your PCs
Preventing change of processor clock rate
‘Data Storage” tab (Page 59) Storage location and behavior
"PLC Memory" tab (Page 62) Management of STEP 7 project size
"Security" tab (Page 63) Access protection options
"SubModule" tab (Page 66) Configuring submodules

WinAC RTX 2009
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53.2 "General" Tab

Introduction
You can make the following settings in the "General" tab:
e Startup characteristics
® | anguage
® PLC Operating Mode LEDs

® Preventing change of processor clock rate

[F] WinLC Properties

General l Data Storage] FLLC memorﬂ Security] Subodule

WinLC: MfinLC RT

Startup charactenistics Language
EMGLISH
[~ Autostart CPL
FREMCH
[~ Start Contraller at PC Boat GEBME

—PLC Operating Mode LED 2

-

Freventing change of proceszor clock rate -

v Inhibit Intel[F] "SpeedStep” and AMD "Cool'n'Quiet'[TH] Technology

Cancel Help

WinAC RTX 2009
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Startup characteristics

Language

By default, you must start the controller manually after the computer boots. However, you
can register the controller to start automatically during the Windows boot sequence prior to
user login.

Autostart CPU

The "Autostart CPU" option starts the controller in the same operating mode as before the
shutdown. Following a blue screen, the controller starts in the operating mode indicated by
the mode selector before the shutdown.

Start controller at PC boot

If only the "Start controller at PC boot" option is selected, the controller starts up in STOP
mode when the PC boots.

Note

Both options can be selected at the same time. In this way, the controller can start up in
RUN mode even if the "Start controller at PC boot" option is selected.

The "Language" field displays the current language setting for the controller panel display.

The selection list displays all the languages that have been installed for the controller panel.
Select the language in which the controller panel is to be displayed.

Note

To install languages for the controller panel, run the setup program and select the languages
from the dialog.

PLC Operating Mode LEDs

58

The PLC Operating Mode LEDs selection provides an option to use the LEDs on a Microbox
PC 427B/SIMATIC IPC427C or a Panel PC 477B/SIMATIC HMI IPC477C to display the
operating mode. This option is only available for these PCs. WinLC RTX will light the LEDs
to display RUN/STOP mode or a potential fault condition if you select this option and restart
your computer. Section “Using the Status Indicators” (Page [70) describes the LED status
displays.

WinAC RTX 2009
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Preventing change of processor clock rate (energy saving function)

By default WinAC RTX disables the energy saving options "SpeedStep" (on computers with
Intel processors) and "Cool'n'Quiet" (on computers with AMD processors). In general, leave
these options disabled.

These energy saving functions save power by changing the process clock rate dynamically.
The clock rate is reduced at lower processor utilization ("throttling") and increased again as
the utilization increases. However, the dynamic change in the clock rate can cause long
latencies that adversely affect the performance of the RTX real-time extension.

WinAC RTX is configured such that, if the "SpeedStep" option is selected, a high processor
utilization of 100% is always displayed in the tuning panel and Task Manager. The processor
utilization is only simulated artificially. It does not affect the performance of other applications
on the PC.

For additional information, refer to the FAQ
(http://support.automation.siemens.com/WW/view/en/24210383)on the Internet.

Effectiveness of option changes: Changes to WinLC RTX options take effect only after a
restart of WinLC RTX. If WinLC RTX is not shut down, select the check box to restart the
controller when you finish your changes. If WinLC RTX is shut down, the changes will take
effect the next time you start the controller with the CPU > Start Controller menu command.

A\ cauTion

A difference in the energy savings option can result in faulty operation of the controlled
application. This can lead to physical injuries and/or property damage.

5.3.3 “‘Data Storage” Tab

You can configure the following in the "Data Storage" tab:
® A path for storing the STEP 7 user program and the configuration data
® A path for storing retentive data| (Page 81)

If NVRAM (Page 82) is available, you can specify whether the retentive data are to be stored
on the hard disk or in NVRAM.

Change in path information

WinAC RTX 2009

NOTICE

If you change the paths, WinLC can no longer access the data that are stored at the
original memory location.

For this reason, you should archive your STEP 7 user program and your configuration data
before you change the data storage parameters. You can restore the archive file after you
have restarted the controller with the new data storage parameters.
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Note
Do not use a swappable memory medium

For storing data on the hard disk, do not use a memory medium that can be swapped during
operation, such as a USB stick, MMC, or external hard disk.

Configuring memory options
To configure the options for data storage, follow these steps:
1. Archive (Page 77) your STEP 7 user program and the configuration.
2. Select the CPU > Properties menu command.

3. Open the "Data Storage" tab:
[El winLc Properties

General Data Storage i PLC memnl_l,ll Securit_l,l! Subkdodule

Wikl MWinLCRTE

— Program and Configuration

Path:

C:\Program FileshSIEMENSMWINACWINLER T4 Config _l

~ Fetentive Data
" NYRAM Storage [ MY RAk nat available |

¢ Hard Dizk Storage:
C:hProgram FileshSIEMENS WINACWYWIMNLCR TEACanfig _l

Cancel | Help |

4. Accept the default path in the "Program and Configuration" field or use the El button to
find the folder where you want to store the user program and the STEP 7 configuration.

5. In the "Retentive Data" field, accept the default path or use the El button to find the
folder where you want to store the retentive data.

6. Choose between "NVRAM Storage" or "Hard Disk Storage" for the retentive data,
provided your computer has NVRAM memory. The dialog displays the amount of
available NVRAM memory. Otherwise, only "Hard Disk Storage" can be selected.

7. Confirm with "OK".
After a change, the button changes to "Confirm and restart controller".

8. Restore the STEP 7 user program and the configuration you archived in step 1.

WinAC RTX 2009
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Refer to "Available options for WinLC data storage (Page 80)" for an overview of the memory
options for the supported PC systems.

In NVRAM storage (Page 82), you will find the PCs that have an NVRAM. In rare cases, the
"Data Storage" tab will display NVRAM as available even though it is not. Verify the
availability of NVRAM on your particular computer before you select NVRAM for the data
storage.

NOTICE
"Hard Disk Storage" option only with use of a UPS

If you choose "Hard Disk Storage" for retentive data, you must use an uninterruptible power
supply (UPS) to save data following a power failure. Without a UPS, retentive data in "Hard
Disk Storage" are lost after a power failure. If you choose "NVRAM Storage", the use of a
UPS is strongly recommended for the following situations:

e Other applications such as databases and archives must also save data in the event of
a power failure.

e Operation of Windows XP or Windows XP Embedded Standard with Enhanced Write
Filter disabled. There is a risk that the operating system will be destroyed.

No compressed file system for file storage

WinAC RTX 2009

Do not specify a compressed file system for the "Program and Configuration" path or the
"Retentive Data" path. To determine whether or not a file system is compressed, open the
system properties of the drive that you have specified. Make sure that the "Compress drive
to save disk space" check box is not selected.

General | Tools | Hardware | Sharing | Securty | Guota |

o |

Type: Local Disk

File systam: NTFS

W Usedspace: 23.756.341.248 bytes 221GB

W Free space: 16.210.292.736 byles 150 GB
Capacity. 39,966 633,984 byles 372GB

Drive C Disk Cleanup I

Cjz Compress drive o save disk spac_e:>

[v Allow Indexing Service 1o index this disk for fast file searching

OK I Cancel
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Use of Enhanced Write Filters (EWF, FBWF)

For SIMATIC PCs with Windows XP Embedded Standard on CompactFlash card and for
EC31-RTX, you can use an enhanced write filter, for example, Enhanced Write Filter (EWF))
or File-Based Write Filter (FBWF) in order to prevent the CompactFlash card from being
used up prematurely due to frequent write accesses.

Recommendation: Specify a drive without an activated write filter for the data storage, since
WinLC RTX creates the following components every time after a restart:

e STEP 7 user program
e STEP 7 configuration
® Retentive data

If you specify a drive for data storage that is to be protected by an enhanced write filter, you
must first disable the write filter to allow the data to be stored on the CompactFlash card.
This ensures that the stored data are available for WinLC RTX when it restarts.

5.3.4 "PLC Memory" tab

STEP 7 project size

In the "PLC Memory" tab, the preset size of a STEP 7 project is displayed in the "Memory
Size" field. This is the recommended maximum size of a STEP 7 project that can be
downloaded to WinLC.

El winLc Properties

General ] Diata Storage PLC memony | Securityl Subbdodule

WinLC: MfinLC RT

kemary Size Allocated Mon-paged Memary
Code: kbytes F3248 Fhytes
Dala:lw Kbytes 4096 Kbytes
Total: 7344 Fbytes

Cancel Help

WinAC RTX 2009
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WinLC subdivides the overall size of a STEP 7 project into the following components:
e Size of the code (for example, OBs)

e Size of the data (for example, DBs)

Downloading a larger STEP 7 project

If you want to download a STEP 7 project in which one of the components exceeds the set
size, the download will be canceled.

The recommended maximum size can be manually increased.

A\ cauTion

If the size of a STEP 7 project differs from the recommended default size, this can result in
faulty operation of the controlled application. This can lead to physical injuries and/or
property damage.

5.3.5 "Security" tab

You can use the CPU > Properties menu command in the "Security" tab to change the
options for access protection.

Basic procedure
To change the access protection options, follow these steps:
1. Click the "Security" tab.

The "Access Verification" dialog opens.

Access Verification

Erter Pagsward: |

] 4 Cancel Help
ook | |

2. Enter your password. The default password is an empty field.
3. Confirm with "OK".

WinAC RTX 2009
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The "Security" tab is active.

Fl winLc Properties

WinLC: MfinLC AT

Securty Level

" Pazsword

Gerneral I Data Stnlage] PLC memory  Security SubModule

Pagzword Prompt [nteral

Hours:
" Confirmation
Minutes:
* Maone
Change Pazsword
Cancel Help

4. Enter the settings for the access protection of the controller.

5. Confirm with "OK".

Security level

In the "Security" tab, you can set up levels of password security that limit access to the

controller. The following security access options are provided:

e Password: When you select "Password", certain controller panel operations, such as
changing the operating mode and archiving and restoring a STEP 7 user program,

require that the user enter a password.

e Confirmation: When you select "Confirmation”, operating mode changes require that the
user acknowledge a prompt for confirmation.

® None: When you select "None", no confirmation or password is required.

Password prompt interval

You can set the password prompt interval to a time interval of your choice, from 0 to a
maximum of 23 hours, 59 minutes. After you have entered your password, you are not
prompted for it again until this time interval has expired. The default setting of 0 means that
you must enter the password for each protected operation.

Shutting down and starting the controller does not affect the expiration of the password
prompt interval; however, it is reset whenever you shut down the controller panel. The next
time you start the controller panel and access a password-protected operation, you will be

prompted for password entry.
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Click the "Change Password" button to display the "Change Password" dialog. The "Change
password" dialog allows you to change the current password.

Note

The default password is an empty field without characters. To enter the default password,
press the Enter key.

Procedure

Use the following procedure to change the password:

1.

Result

In the "Old Password" field, enter the old password.

2. In the "New Password" field, enter the new password (maximum length of 12 characters).
3.
4. Confirm with "OK".

In the "Confirm New Password" field, enter the new password again.

You have configured the password for accessing controller panel operations such as
changing the operating mode and archiving and restoring STEP 7 user programs. To
subsequently access the Security options, you must enter the password in the "Access
Verification" dialog box.

Operating the controller without a password

If you create a password, but set the security level to "None" (disabling the password), you
still need to enter the configured password before you can access the "Security" dialog box
again.

A WArRNING

Running the controller without a confirmation or password protection increases the risk that
an operator may change the controller mode inadvertently, which could cause the process
or equipment to operate unpredictably, resulting in potential damage to equipment and/or
death or serious injury to personnel.

Exercise caution to ensure that you do not inadvertently change the operating mode. Permit
only authorized persons to access machines and processes. Install a physical emergency
stop circuit for your machine or process.

WinAC RTX 2009
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5.3.6

Introduction

66

"SubModule" tab

The "SubModule" tab displays the current configuration of the four interface slots (Page 37)
(IF slots) for WinLC RTX submodules and a list of available communication cards that can
be configured as submodules. In this tab, you can add, edit, or delete communication cards
as submodules of WinLC RTX. You can test the submodule assignment of a CP 5613 and
display the diagnostic data for a CP 5611/21 submodule or a CP 5613 card.

[F] WinLC Properties

General | Data Storage | PLE memory | Secuity  SubModule

WinLC: MfinLC RT

Indes | Mame Tupe Location Ring
@ IF1  Ethernet Contraller CP1B16 FCI Slat 6 [PCl bus 2, ..
B IF2 SIMATIC CP 5611 CP5E11/5621 PCI Slot 5 [PCl bus 2, ...
g IF3 SIMATICCPBE13/CPBE.. CPBE13/5603 PCI Slot 4 [PCl bus 2, ...
IF4

Available interfaces:

Type Location Configuration [

PCl Slat 7 [PC buz 2. device 15, function 0] MNat vet specified

= : ot | s |
CanceIJ Help |

Note

WinLC RTX supports a maximum of one CP 5611/21 card or one integrated CP 5611/21
PROFIBUS interface as a submodule, a maximum of one Industrial Ethernet interface (CP
1616, CP 1604, or IE General) as a submodule, and a maximum of four submodules in total.
Of the four submodules, any number can be CP 5613 communication interfaces. You can
configure any combination of communication interfaces in the four slots as long as you
observe these restrictions.

WinAC RTX 2009
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Available functions if WinLC RTX is shut down

The following functions are available in the "Submodule" tab when WinLC RTX is closed:

® Add: You use the "Add" button to choose a communication card from the list of available

cards and insert it into an empty IF slot. The communication card is configured as a
submodule of WinLC RTX in the first free interface slot.

Edit: You can select an occupied IF slot and click the "Edit" button to change the
assignment of the IF slot for a configured DP interface or the name. You can use the
up/down arrow keys on the keyboard to move a submodule to a different IF slot.

Delete: You can choose any IF slot and click the "Delete" button in order to delete the
configuration of a communication card as a submodule of WinLC RTX. The card is
deleted from the IF slot and is then displayed as an available card in the bottom pane. It
is now no longer a submodule of WinLC RTX. The "Del" key on the keyboard has the
same functionality as the "Delete" button in this dialog.

Available functions if WinLC RTX is running

WinAC RTX 2009

The following functions are available in the "WinLC Properties" for CP 5613 if WinLC RTX is
running: The following buttons are not available for CP 5611/21 and for Industrial Ethernet
cards:

® Ring ON: You can choose any IF slot and click the "Ring ON" button in order to test the

configuration of a CP 5613 for a particular IF slot. WinLC RTX does not require that the
physical PCI slot in the computer and the configured IF slot match. The Ring ON function
allows you to test whether you have configured the CP 5613 for an IF slot that
corresponds to the actual PC slot. During this test with the Ring ON function, the LEDs on
the configured CP 5613 flash in an alternating pattern. These LEDs are visible on the
back of the computer so you can verify that you have configured the correct CP. The
computer also emits an audible beep if the CP is functioning. Click the "Ring OFF" button
in the "WinLC Properties" dialog box to end the test.

"Ring ON" is not available for a CP 5611/21.

Diagnostics: You can choose an IF slot occupied with a CP and click the "Diagnostics"
button to display communication information for the CP. The "Submodule Network
Diagnostics" dialog box displays the current version of the selected CP and the bus
parameters.
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You can also display all of the nodes in the communication network and the status of
each node. Click the "Update" button to open this display. This display is not available all
of the time, because querying each node places an additional load on the network.

Wersion:

Siemens AG; CP BE13 EL [E2); P W B.0.; Hw!: 5.0+

Sub-Module Network Diagnostics - CP 5613 x|
— Statuz/Metwork Diagnoztics
Interface: |IF1
|EF'551 3 BET4[PROFIELS ) 3
|The device iz operating in interrupt mode.
Buz Parameters | W alue | -
Higheszt Station Address 126
Station address of this station 2
Baud rate in bitz per second 12.0 Mbpz
Target taken ratation tirme GEO35
Mirirnurn Tsdr 11
b @i T =dr aao ﬂ

—Buz Modes

01232468672 310111212141516171819
o FrerCrrrrrrrrerrrrrrr
20 Crrrrrrrrrcccrrcrrrr
o FreErErreErErrrcerrrecrrerr
g0 FECECEErCEErrrcErrrecrrrr
g0 CECCECErCECErrrCrrrrerrrr
wrrrrrrerrrrrrrrerrrr
i2zorrrrrrr

F.ep
paszive

”

[+ active ready

[ Updae |
Ok, |
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54 Resetting the Memory Areas

Introduction

The memory reset functions like a master reset of the controller by resetting the controller to
its initial (default) state. A memory reset deletes the STEP 7 user program and the system
data (configuration), and also disconnects any online communications, for example, STEP 7,
WinCC, WinCC flexible, PROFIBUS, or S7 communications.

MRES (CPU menu)

You typically execute the MRES command before downloading a new program to the
controller. You must perform a memory reset when the STOP indicator on the controller
panel is flashing slowly to alert you to one of the following conditions:

® FErrors were detected in the work memory, for example, the size of the user program
exceeds the work memory.

® A power cycle followed a defective state of the controller.

Procedure
Use one of the following methods to reset the memory:
e Click the MRES button on the controller panel (Page 13).
e Select the CPU > MRES menu command.
® Press the key combination ALT+C+M.
® Perform the memory reset in STEP 7.

The STOP indicator flashes while the memory reset is in progress.

Result

The MRES command switches the controller to STOP mode, if necessary, and then
performs the following tasks:

® Deletes the entire STEP 7 user program (OBs, DBs, FCs, FBs, and the system data) from
both the work memory and the load memory

® Resets the memory areas (I, O, M, T,and C) to 0

® Reloads the default system configuration (for example, the size of the process image
areas and the size of the diagnostic buffer)

® Deletes all active communication jobs (for example, TIS) and all open communications

The MRES command does not affect the submodule network addresses or the content of the
diagnostic buffer.

After a memory reset

After the memory has been reset, the diagnostic buffer is resized to its default size. The
memory areas of inputs (l) and outputs (O) are also resized to their default sizes. After a
memory reset, you must then reconfigure these values to your own specifications.
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5.5 Using the Status Indicators

The status indicators on the controller panel display the current operating mode and are
helpful in troubleshooting an error condition. These indicators correspond to the LED
displays on an S7 hardware PLC.

You cannot change the status of the controller by clicking the status indicators.

Description of the status indicators

The table below describes the different status indicators on the controller panel:

Indicator Description

ON Power supply. Lights up (steady) when you start the controller. Turns off when you
shut down the controller.

BATF Battery fault. Always off.

INTF This indicator lights up to show error conditions within the controller, such as

programming errors, arithmetic errors, timer errors, and counter errors.

If the STEP 7 user program handles the error by executing OB 80 or OB 121, the INTF
indicator goes off after 3 seconds if there is no subsequent error condition.

EXTF This indicator lights up to show error conditions that exist outside the controller, such
as hardware faults, parameter assignment errors, loss of communication or other
communication errors, download of a STEP 7 program with configured CP cards to a
WinLC RTX with no CP cards or faulty CP cards, and /O faults. This indicator lights up
together with a BUSF indicator to show that a CP is defective.

If the STEP 7 user program handles the error by executing OB 122, the EXTF
indicator goes off after 3 seconds if there is no subsequent error condition.

BUSF1 These indicators light up (flashing) to identify an error during communication with the

BUSF2 distributed /0.

BUSF3 The number of the BUSF LED corresponds to the IF number of the submodule in

BUSF4 which the error occurred.

FRCE This indicator is never lit. WinLC RTX does not support force commands.

MAINT This indicator lights up if a PROFINET IO Controller or I/O device requires
maintenance. For additional information, refer to the STEP 7 online help.

RUN Lights up to show the operating mode (RUN or STOP).

STOP The RUN indicator flashes and the STOP indicator is lit during a transition from STOP

to RUN mode. When the STOP indicator turns off, the outputs are activated.

Note: The RUN and STOP indicators show the actual operating mode of the controller.
The RUN and STOP mode selector positions show the selected mode (similar to the
mode selector switch on an S7 CPU front panel), which can differ from the current
operating mode. Example: Changing the operating mode with STEP 7 causes the
status indicators to change, but the mode selector does not change.

For detailed information about the behavior of the LEDs, refer to the chapter Troubleshooting
Network Problems (Page 194).

WinAC RTX 2009
70 Operating Instructions, 07/2009, ASE00486536-03



Operating the Controller

5.5 Using the Status Indicafors

Flashing indicators

Flashing patterns of the RUN and STOP indicators provide additional information about the
controller or the STEP 7 user program:

RUN STOP Description
indicator indicator
flashing flashing The controller is defective. All status indicators flash.
2 Hz 2Hz
flashing on The STEP 7 user program has stopped at a breakpoint.
0.5Hz
flashing on A cold or warm restart is in progress. The RUN indicator continues to flash
2 Hz until the restart is complete. The time required for the restart depends on
the time required to execute the startup OB.
off flashing The controller requires a memory reset (MRES).
0.5Hz
off flashing An memory reset (MRES) is in progress.
2Hz

Corrective action if all status indicators are flashing

If all of the status indicators are flashing at the same time, the controller is in a defective
state and has encountered an error condition that cannot be corrected by resetting the
memory with the MRES menu command. To recover from this condition, you must perform
the following steps:

1. Select the CPU > Shut Down Controller menu command to shut down the controller.
2. Restart the controller.

The STOP indicator flashes and the RUN indicator is switched off.
3. Use the MRES command to reset the memory.

4. Use STEP 7 to download the STEP 7 user program and the system configuration, or to
restore an archived STEP 7 user program.

Note

If either shutting down or restarting the controller does not resolve the problem, you may
need to reboot your computer.
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5.6 Using the Tuning Panel

Tuning panel (CPU menu)

The tuning panel is designed for adjusting the parameters and verifying the performance of

WinLC. The tuning panel displays information about the scan cycle (Page 135), such as the
execution time and the sleep time. By adjusting these values, you can tune the performance
of the controller.

Note

The tuning panel causes an additional load on the computer resources. Therefore, do not
leave the tuning panel open during normal operation of WinLC.

Procedure
To open the tuning panel, follow these steps:
1. Select the CPU > Tuning Panel menu command.

WinLC RTX opens the tuning panel, as shown below.
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WinAC RTX 2009
72 Operating Instructions, 07/2009, ASE00486536-03



Operating the Controller

5.6 Using the Tuning Panel

Functional areas in the tuning panel

The tuning panel contains the following functional areas:

Area

Description

Cycle time
(Page 135)

e This area displays a histogram of execution times of the scan cycle over a
60 ms range.

e This histogram tracks the minimum (shortest) and maximum (longest) scan
cycle time as well as the percentage of the scan cycles that fall into various
ranges of the cycle times.

o "Clear" button: Clears the historical data and starts a new histogram.
The cycle time display is reset by:

e Operating mode transition from STOP to RUN

e Closing and reopening the tuning panel

Timing
(Page 151)

This read-only field displays the following information about the scan cycle:

o Execution Time displays the execution time for the last (most current) scan
cycle, the average cycle time, the minimum (shortest) cycle time, and the
maximum (longest) cycle time.

o Sleep Time displays the amount of sleep time for the last (most current) scan
cycle.

CPU Usage
(Page 156)

Shows the following values:
e Percentage of the computer's CPU that is idle
e Percentage that is used by applications, the kernel, or WinAC

Priority

e Sets the priority level for the execution of WinLC RTX relative to other RTX
applications running on your computer

Setting a higher priority means:

e The operating system responds to WinLC RTX before executing other, lower-
priority tasks.

e Lessjitter in the start times and execution times of the OBs in your program

Note: WinLC RTX has a higher priority than all other Windows applications. The
change in priority affects WinLC RTX only if other RTX applications are running.

Timing
Adjustment
(Page 151)

Adjusts the scan cycle by entering the following values:
e Values for the minimum sleep time
e Values for the minimum cycle time

These parameters determine the amount of sleep time that is added at the end of
the free cycle.

"Set" button: applies the entered values

"Restore" button: resets the entered values to the values currently used by the
controller

e Tuning panel stores newly entered values for the controller

o Effects of these values on the execution of your control program can be
monitored

Note: To ensure that the minimum cycle time controls the sleep time for the
controller, you must configure the cycle-time monitoring and minimum cycle time
parameters in the "Cycle/Clock Memory" tab of the "Properties" dialog box in STEP
7. Set the minimum cycle time to a value less than the value for the scan cycle
monitoring time. (The default cycle time is 6 seconds.)

OB Execution
Monitor
(Page 156)

Ensures that the controller does not exceed a configurable maximum execution
load for the CPU usage within a monitor interval.

WinAC RTX 2009

Operating Instructions, 07/2009, ASE00486536-03 73



Operating the Controller

5.6 Using the Tuning Panel

Working with the tuning panel

Values other than the minimum cycle time are unique to WinLC RTX and are not stored in
the system configuration. Using the tuning panel to enter a value for the minimum cycle time
does not change the configuration of the controller.

Switching the controller from STOP to RUN mode resets the minimum cycle time parameter
to the value that you configured in STEP 7. To make any changes in the tuning panel
permanent, you must adapt your STEP 7 configuration accordingly.

Execution time and sleep time

Reference

See also

74

If the controller does not provide sufficient sleep time for the other applications to run, the
computer can become unresponsive to operator input, or the controller and other
applications can operate incorrectly. In addition, the execution of the STEP 7 user program
can experience non-deterministic behavior (jitter) such that execution times can vary and
start events can be delayed.

Always provide an EMERGENCY STOP circuit. In addition, always tune the sleep time and
manage the performance of the controller so that your STEP 7 user program executes
consistently.

A\ crution

Variation in the execution time or response time of the STEP 7 user program could
potentially create a situation where the application being controlled can operate erratically
and possibly cause damage to equipment or injury to personnel.

Additional information regarding the scan cycle, jitter, controller priority, and sleep time can
be found in Chapter Tuning the controller performance (Page 135).

Adjusting the priority of the controller (Page 143)
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5.7 Using the Diagnostic Buffer

Diagnostic buffer (CPU menu)

The diagnostic buffer allows you to view system diagnostic information without using the
SIMATIC STEP 7 programming software.

Procedure
To display the SIMATIC diagnostic buffer, follow these steps:
1. Select the CPU > Diagnostic Buffer menu command.
WinLC RTX opens the diagnostic buffer.

Structure of the diagnostic buffer
The diagnostic buffer displays various diagnostic information.
e An event list is displayed in the top pane of the diagnostic buffer.

® Specific details regarding the events are displayed in the bottom pane.

Mo, | Time | Date | E went |A

1 030256026 prm 07411408 Mew startup information in STOP mode L

2 02:0256:024 pm 07A11/068  Power on backed up

3 0216:44:038 prn 07A1/068  Power failure

4 0214199 pm 07A1068 Mew startup information in S TOP mode

L 021413959 pm  07A11/08 Power on backed up

[ 05:0341:322 pm 06A15/068  Power failure

¥ 04:56:35:258 prm 06A15/06  Mew startup information in STOP mode

g 04:56:38:246 pm 06A15/068  Power on backed up

9 023203366 am  0B/05/08  Power falure

10 01:3:718182 prn 06402406 Mew startup information in STOP mode

11 0130718170 pm 0602406 FPower on backed up ;I
Detailz on Event: 1 of 120 Ewvent |D: 168 5300
Mew startup information in 5TOF mode j
Startup prevented by
- 5TOP request existz

- Keyawitch zet to STOP
- Cold restart or warm restart neceszany
Startup infarmation:

- Time far time stamp at the lazt backed up power an p

K| 3

Format: ©* Test € Hex [ Time including CPU Alocal time difference Ml B
Ilpdate | Save Help
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Task of the diagnostic buffer

The diagnostic buffer is implemented as a ring buffer that contains single event entries. The
events are displayed in descending order by time. If the ring buffer is full, a new event
overwrites the oldest entry in the buffer.

The diagnostic buffer displays the following information:

e Event list (upper pane): This list displays all the events in the diagnostic buffer. The
following information is shown for each event:

— Number of the entry (column can be sorted)
— Data and time of the event
— Brief description of the event (column can be sorted)

e Event ID (between the upper and lower panes): Displays the ID number of a selected
event.

e Event Details (lower pane): Displays the event details in either text or hexadecimal
format.

Selecting the format

You can display the diagnostic information in the lower pane in text or hexadecimal format.
In hexadecimal format, the hexadecimal values of the 20 bytes of the selected event are
displayed.

Text format: the following details about the selected event are displayed:
® A brief description

e Additional information, depending on the event, such as the address of the instruction
that caused the diagnostic event and the mode transition that was caused by the event.

® The event state (incoming or outgoing)

If a single parameter of text cannot be identified, the diagnostic buffer displays the string
"##H". If no text exists for new modules or new events, the event numbers and the single
parameters are displayed as hexadecimal values.

Hexadecimal format: the hexadecimal values for the selected event are displayed.

Selecting the time type

If you select the "Time including CPU/local time difference" check box, the diagnostic buffer
applies a correction value to the time of day.

If you do not select the "Time including CPU/local time difference" check box, the diagnostic
buffer displays the entries with the time of day of the module. Use this setting if the time of
day of the module is the same as the time at the location of the user reading the diagnostic
buffer (same time zone).

If you change the settings, the diagnostic buffer immediately updates the time stamps of the
entries.

Updating the diagnostic buffer

To display the most up-to-date information in the window, select the "Update" button.

WinAC RTX 2009
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Saving the diagnostic buffer

Displaying help

To save a text file containing the event list and the detailed information for every event, click
the "Save" button. The text file contains the information either in text or in hexadecimal
format.

To display help on the diagnostic buffer, click the "Help" button. To display help on a specific
event:

1. Select the event in the upper pane.
2. Click the "Help on Event" button.

5.8 Archiving and Restoring STEP 7 User Programs

Introduction

Requirement

The archive command enables you to save the configuration and STEP 7 user program to
an archive file (*.wld). The archive file allows you to easily restore the configuration and
STEP 7 user program for the controller.

The archive file functions like the removable memory module (EEPROM card) of an S7-
CPU; however, it differs in that the controller does not automatically restore the archive file
after a memory reset (MRES). You must manually restore the archive file.

® The controller is in STOP mode.

Creating an archive file

Result

WinAC RTX 2009

To create an archive file, follow these steps:
1. Select the File > Archive menu command.
The Save As dialog opens.
2. Navigate to the storage location of the archive file.

3. Name the archive file.

The controller then creates the archive file with the extension *.wld.
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The archive file stores the current STEP 7 user program, the current system configuration,
and the current values of the DBs. The archive file does not store the configuration of the PC
station.

Note

You can also use SIMATIC Manager of STEP 7 to create an archive file by selecting the File
> Memory Card File > New menu command.

Restoring an archive file

Result

5.9

78

To restore an archive file, follow these steps:

1. Select the File > Restore menu command.

2. Select the archive file with the *.wld extension you want to restore.
3. Confirm with "OK".

The STEP 7 user program and the configuration for the controller is downloaded again.

Selecting the restart method

The restart method determines which startup OB (Page 96) the controller executes
whenever a change from STOP mode to RUN mode occurs. The startup OB allows you to
initialize your STEP 7 user program and variables. WinLC RTX supports two restart
methods:

e Warm restart: The controller executes OB 100 before starting the free cycle (OB 1). A
warm restart resets the peripheral inputs (PI) and changes the peripheral outputs (PQ) to
a pre-defined safe state (default is 0). The warm restart also saves the current value for
the retentive memory areas for the memory bits (M), timers (T), counters (C), and data
blocks (DBs).

e Cold restart: The controller executes OB 102 before starting the free cycle (OB 1). Like a
warm restart, a cold restart resets the peripheral inputs (Pl) and changes the peripheral
outputs (PQ) to a pre-defined safe state (default is 0). However, a cold restart does not
save the retentive memory (M, T, C, and DB), but sets these areas to their default
settings.

You use STEP 7 to configure the default restart method for the controller. The default restart
method is stored in the configuration (system data) for the controller that you download with
your STEP 7 user program. WinLC RTX uses this restart method when WinLC RTX is
configured for Autostart (Page 57) and returns to RUN mode following a power cycle.

Whenever you click (using the left mouse button) the RUN mode selector on the panel to
change from STOP mode to RUN mode, WinLC RTX performs a warm restart, executing
OB 100.

To select a specific restart method, choose one of the following options to change the
controller from STOP mode to RUN mode:

WinAC RTX 2009
Operating Instructions, 07/2009, ASE00486536-03



Operating the Controller

Option 1

Option 2

Result

WinAC RTX 2009

5.9 Selecting the restart method

. Select the CPU > RUN menu command to change the controller from STOP to RUN

mode.

2. If required, confirm your selection or enter the password.

3. Select either warm or cold restart in the "Restart Method" dialog box.

. Right-click the "RUN" mode selector position.
2. If required, confirm your selection or enter the password.

3. Select either warm or cold restart in the "Restart Method" dialog box.

Note

If you have configured the confirmation security option, you must acknowledge a
confirmation dialog before the controller panel displays the "Restart Method" dialog. If you
have configured the password security option (Page 63) and the password prompt
interval is either O or has expired, the controller panel displays the "Access Verification"
dialog for you to enter the password. After verifying successful password entry, the
controller panel displays the "Restart Method" dialog.

After executing OB 100 (warm restart) or OB 102 (cold restart), the controller executes the
free cycle (OB 1).
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5.10

5.101

Introduction

Saving retentive data

Available options for WinLC data storage

The controller can store retentive data in the following ways:

® |n a file system on your hard disk

® In NVRAM (Page 82)

To configure the retentive data storage, use the options in the “Data Storage” tab (Page 59).

Options for storing retentive data

The following table provides an overview of the options for storing retentive data:

PC system Storage Size UPC Note
necessary
Any PC On hard disk Limited only by the | Yes Retentive data cannot be saved to
size of the hard the hard disk in the event of a blue
disk on the screen.
computer
Box PC 627 24V SIMATIC 128 Kbytes No DC supply only
Panel PC 677 24V WinAC NV128
card
Box PC 627 230V SIMATIC 128 Kbytes Yes
Panel PC 677 230V WinAC NV128
Rack PC 847 card
Panel PC 877
PC 1L43
Other SIMATIC PCs
Microbox PC 427B/IPC427C Integrated 128 Kbytes No Panel PC 477B/IPC477C and
Panel PC 477B/IPC477C NVRAM Microbox PC 427B/IPC427C:
Box PC 627B 24V (with Maximum load of 6 W via UPS and
PROFIBUS option) PC104 devices
Panel PC 677B 24V
S7-mEC Integrated 512 Kbytes No
NVRAM
CAUTION
Recommended use of a UPS
Power loss without a shutdown of the operating system can cause file systems of Windows
XP Professional to become corrupted. For this reason, use a UPS (Page 86) to protect the
file systems in these operating systems.
WinAC RTX 2009
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5.10.2 What Information about the Controller Does WIinLC RTX Store?

Retentive data
WinLC RTX stores the following information as retentive data:
e Operating mode of controller

WinLC RTX stores both the current operating mode of the controller and the mode
selector setting on the controller panel.

® Retentive memory areas and diagnostic buffer

When you configure WinLC RTX in STEP 7, you can specify the areas of retentive data
for the timers (T), counters (C), bit memory (M), and retentive data blocks (DBs). When
you perform a normal shutdown of WinLC RTX, the controller saves this retentive data
and the diagnostic buffer. A normal shutdown of the Windows operating system, whether
initiated by user action or a UPS signal, also causes WinLC RTX to save these data.

The retentive data are saved during operation. You specify the options (Page 80) for saving
data in the "Data Storage (Page 59)" tab of the controller properties. The saved retentive
data are loaded the next time WinLC RTX starts up. For a description of how WinLC RTX
loads the saved data at startup, refer to "How WinLC RTX Loads Memory Areas on Startup
(Page 84)".

When does WinLC RTX save retentive data?
The following table shows the actions that cause WinLC RTX to save retentive data:

Retentive data Action that causes WinLC RTX to save this data

Operating mode of controller Operating mode changes made using STEP 7 or the mode
selector on the controller panel

Normal shutdown of WinLC RTX (shut down controller)
Termination, for example, due to power failure or blue screen, if
the WinLC data are stored in NVRAM

Retentive memory areas (T, C, | Normal shutdown of WinLC RTX or termination, for example, due
M, and DBs), diagnostic buffer to power failure or blue screen, if the WinLC data are stored in
NVRAM

Note

You must select the "NVRAM (Page 82) Storage" option on the "Data Storage" tab of the
controller properties in order to ensure that retentive data will be stored in the event that
WinLC terminates, for example, due to power-down of PC, power failure, or Windows Stop
Error ("Blue Screen (Page 89)").
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5.10.3 NVRAM storage

Storage of retentive data in NVRAM protects against loss of important program data after a
power failure.

Possible NVRAM sizes
The following types of NVRAM are available:
e 128 Kbytes of NVRAM on an optional, plug-in SIMATIC WinAC NV128 card
e 128 Kbytes of integrated NVRAM
e 512 Kbytes of S7-mEC, EC31-RTX NVRAM, EC31-HMI/RTX NVRAM

NVRAM memory allocation

The following types of information share the available NVRAM. The various areas of the
NVRAM memory can be configured according to the available size:

Item Memory consumption Default

System startup information 1 Kbyte 1 Kbyte

Diagnostic buffer Number of entries * 20 bytes | 2400 bytes 120 entries

Flag memory (M) Number of flag bytes 16 bytes MBO - MB15

S7 timers Number of timers * 2 bytes 0 bytes No time is retentive
by default

S7 counters Number of counters * 2 bytes | 16 bytes 20-27

Retentive DBs configured with | Number of Kbytes in retentive | Configuration of the user program
STEP 7 or created by means | DBs
of SFC 85 with ATTRIB =
0x00

Overhead for DBs created by | Number of DBs * 45 bytes 0 bytes
means of SFC 85

Adapting the configuration of retentive areas for diagnostic buffer, bit memory, timers, and counters

The size of the diagnostic buffer and the sizes of the retentive areas for bit memory, timers,
and counters can be set in the WinLC RTX properties dialog in STEP 7 HW Config. For
details on these settings, refer to the STEP 7 documentation.
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Display and configuration of retentive data for data blocks

By default, STEP 7 configures all data blocks as retentive. In the "Properties - Data Block"
dialog, the following three check boxes are not selected for a retentive data block:

e DB is write-protected in the PLC
® Non Retain
e Unlinked

Properties - Data Block

5. 10 Saving retentive data

General - Part 1 General - Part 2 |Ealls I .-’-'-.ttril:uutesl

Mame [Header): I
F armly: I

Yersion [Header): IU.1
Author: I

— Lengths
Local D ata:
Dratar: 2 bytes
Load Memory Reguirement: a6 bytes
Wwiork, Memaory Bequirerment; 38 bytes

[~ DB iz write-pratected in the PLC
[T Enow-how praotection

™ Mon Retain

[T Standard block

™ Unlirked
[T Block read-only

Cancel Help

Data blocks created with SFC 85

Particularities for use of a SIMATIC WinAC NV128 card

WinAC RTX 2009
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If you select any of these three check boxes, the data block is not retentive. The NVRAM
restrictions do not affect the DB.

To use a SIMATIC WIinAC NV128 card, plug the card into any available PCI slot when the
computer is shut down. When you power on the computer, the Windows Plug-and-Play
Manager detects the card and allocates memory for it. Whether you install WinAC RTX
before or after you install the SIMATIC WIinAC NV128 card, WinAC RTX will automatically
detect the card and make it available for WinLC data storage.

A data block created with SFC 85 is retentive when parameter ATTRIB = 0x00 is set. If you
allow for use of the NVRAM, these data blocks require memory for the overhead and for the
retentive data. For data blocks created with SFC 85 with parameter ATTRIB not equal to

0x00, the data block only requires memory for the overhead.
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NOTICE

You cannot use multiple SIMATIC WIinAC NV128 cards in WinLC RTX. Likewise, you
cannot use a SIMATIC WinAC NV128 card in conjunction with integrated NVRAM.

If you have saved retentive data on a SIMATIC WinAC NV128 card and you remove the
card when your computer is off, the next time you start WinLC RTX it will start without
retentive data. The controller panel lights up the INTF status indicator, and the diagnostic
buffer contains the "Unbuffered startup” error.

To recover, you must either shut down WinLC RTX and your computer and insert and
install a new SIMATIC WinAC NV128 card or you must switch to Hard Disk Storage for
your retentive data.

Exceeding the NVRAM storage

If you switch from "Hard Disk Storage" to "NVRAM Storage" for your retentive data, and the
retentive data in your STEP 7 user program requires more memory than the NVRAM
supports, no retentive data can be reloaded after a startup. A message in the diagnostic
buffer indicates that an unbuffered startup occurred.

You must either reduce the size of the retentive data in your STEP 7 user program or select
the "Hard Disk Storage" option instead of "NVRAM Storage" for your retentive data. In the
online view of STEP 7, the current memory utilization is displayed on the "Memory" tab of the
"Module Information" dialog.

5.10.4 How WinLC RTX Loads Memory Areas on Startup

Introduction

Upon startup, WinLC RTX determines whether the controller was shut down correctly. It
performs the following tasks:

® [ oads the blocks of the STEP 7 user program

® Restores the state of the controller, based on the saved operating mode and Autostart
configuration and sets the mode selector on the controller panel to the last position saved

® Restores the work memory, depending on whether or not a valid retentive data area is
available.

Note
Accessing data from previous releases
WinLC RTX cannot read the saved retentive data of a previous release of WinLC RTX or

WinAC Basis. However, you can restore a STEP 7 user program and a configuration that
were archived in a previous release.

WinAC RTX 2009
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Initializing the memory with valid retentive data

The controller was shut down normally and the data were saved on the hard disk or in
NVRAM. WinLC RTX loads the operating data of the controller as follows:

® During startup, WinLC RTX loads the retentive S7 memory areas, the current values of
the data blocks (work memory), and the contents of the diagnostic buffer. If you have
configured the controller for a cold restart (OB 102), WinLC RTX resets the process
variables and the S7 memory areas to the initial values from the load memory.

® Based on the autostart settings, WinLC RTX sets the state of the controller to either
STOP or RUN mode.

® WinLC RTX sets the mode selector to the setting when WinLC RTX last saved the
operating mode of the controller.

Note

Once these values are read in and startup is complete, WinLC RTX deletes the old
retentive data.

Initializing the memory without valid retentive data

The controller was not shut down normally and the data were not saved in NVRAM. In this
case, the work memory is restored with the initial state from the load memory. The diagnostic
buffer is empty after the controller is restarted.

WinLC RTX performs the following tasks when the controller is restarted:

® The load memory is read and the system configuration, the process variables, and the S7
memory areas are reloaded with the initial values configured in STEP 7.

® An unbuffered startup is triggered. WinLC RTX generates a startup event, which you can
read out in OB 100. Based on the Autostart settings, WinLC RTX sets the controller to
either STOP or RUN mode.

® WinLC RTX sets the mode selector to the setting when WinLC RTX last saved the
operating mode of the controller.

Problems when starting the controller

WinAC RTX 2009

If WinLC RTX cannot read an element in the retentive memory (for example, the state of the
controller), the controller goes to STOP and the mode selector is set to STOP. WinLC RTX
still contains the STEP 7 user program and the configuration, but no retentive data. This
problem can be caused by hardware faults in your computer, among other things. To recover
from this error condition, you must reload your control program and system data from

STEP 7.

Note

The mode selector of the controller is set to STOP. You can download the control program
and system data from a remote computer, but you cannot use the remote computer to set
the controller to RUN mode. You must set the mode selector (Page 54) to RUN on the local
computer for WinLC RTX in order to place the controller in RUN mode.
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5.10.5

Using an Uninterruptible Power Supply (UPS)

You can use a UPS to supply emergency power to your computer. A UPS system helps
ensure that WinLC RTX shuts down correctly and saves the powered-down state (Page 81)
in case of a power failure. Siemens strongly recommends the use of a UPS for operation
with the Windows XP Professional operating system.

The WIinAC RTX installation DVD contains an executable file ("WinLC_Shutdown.exe"),
which is installed on your PC. To ensure reliable data retention, WinAC RTX must be shut
down by the installed UPS system with the aid of this shutdown file.

Note

For information regarding suitable UPS systems and help on creating an executable batch
file, refer to the FAQs (http://support.automation.siemens.com/WW/view/en/31410255) on
the Internet.

Setting up the UPS for your computer

Microsoft Windows provides a dialog box for configuring the UPS for your computer:

—_

. Select the Start > Settings > Control Panel menu command to display Control Panel.

2. Double-click the "Power Options" icon to open the "Power Options Properties" dialog box.
3. Open the "UPS" tab and enter the parameters for your UPS system.

4. Click "Apply" or "OK" to set the UPS properties.

Consequences of a power loss without operating system shutdown

86

Power loss without a shutdown of the operating system can cause file systems of Windows
XP Professional to become corrupted. For this reason, use a UPS system to protect the file
systems in these operating systems.

In addition, some SIMATIC PCs detect a power failure and send a power failure signal to
WinLC RTX. WinLC RTX can then initiate a fast shutdown and save retentive data to
NVRAM if so configured. See "Retentive Data Storage following Power Loss or Blue Screen
(Page 89)" for a list of the SIMATIC PCs that support the power failure signal, and a
description of how WinLC RTX responds.

Systems with Windows XP Embedded that use a compact flash file system that is protected
with the Enhanced Write Filter are stable against unexpected loss of power.

WinAC RTX 2009
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5.10.6 Using SFCs to Retain Data

Example

Principle

Application

Avoiding jitter

You can use SFC 82 (CREA_DBL), SFC 83 (READ_DBL), and SFC 84 (WRIT_DBL) to save
data at significant events in your process.

Note

You must consider the possibility of a Windows Stop Error when using SFC 22, SFC 23,
SFC 82, SFC 83, SFC 84, or SFC 85.

When changing a recipe, you store the recipe values in load memory without downloading
new blocks for the STEP 7 user program to the CPU.

SFC 82 and SFC 84 modify the data for the STEP 7 user program that is stored in the load
memory. Saving the blocks in load memory instead of keeping the values in work memory

ensures that these blocks are available even if WinLC RTX cannot save the powered-down
state when shutting down the controller.

When executed in the STEP 7 user program, SFC 82 (CREA_DBL), SFC 83 (READ_DBL),
and SFC 84 (WRIT_DBL) create and update blocks that are stored as part of your STEP 7

user program in load memory.

SFC 82, SFC 83, and SFC 84 are asynchronous SFCs that run in the background. In order
to use asynchronous SFCs, you must allow sufficient sleep time to allow WinLC RTX to
process the SFCs without encountering jitter (Page 138).

If you call SFC 82, SFC 83, or SFC 84 from the startup OB (OB 100 or OB 102), WinLC RTX
executes these SFCs synchronously. This differs from the operation of a hardware PLC.

Do not use a polling loop that waits for completion of an asynchronous SFC, especially for
SFC 82, SFC 83, and SFC 84. Because the asynchronous SFCs are being executed in the
background, you do not have to wait until they are finished. You can continue with further
program processing.

Whenever the STEP 7 user program calls SFC 82, SFC 83, or SFC 84, the SFC reads or
writes the data on the hard disk. If you call these SFCs in each scan cycle (for example, from
OB 1) or from a cyclical OB that is executing rapidly, the constant reading and writing on the
disk can cause the disk to fail or can add jitter.

Recommendation

See also

WinAC RTX 2009

You should only call SFC 82, SFC 83, or SFC 84 to record an important process event, for
example, a changed recipe.

What Information about the Controller Does WinLC RTX Store? (Page 81)
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5.1

Operation of WinLC RTX after a Windows Stop Error (blue screen)

5111 WinLC RTX Response to a Blue Screen

Introduction

WinLC RTX supports OB 84 (CPU hardware fault), which allows you to initiate orderly shut
down of your process in case a Windows Stop Error (blue screen) occurs while WinLC RTX
is in operation. During a blue screen, communication interfaces (Page 33) configured as
submodules (Page 35) continue to function.

Response of operating mode and OB 84 to a Windows Stop Error

In the following cases, WIinLC RTX can still operate after Windows has initiated the system
shutdown procedure, provided the memory used by the real-time system has not been
corrupted:

Restrictions

88

WinLC RTX is in RUN mode and OB 84 is loaded
WinLC RTX remains in RUN mode until:
— The STEP 7 user program calls SFC 46 (STP) to place the controller in STOP mode.

— A programming device or communication partner that accesses WinLC RTX by means
of a submodule communication interface initiates a change to STOP mode

WinLC RTX is in RUN mode and OB 84 is not loaded

WinLC RTX changes the operating mode to STOP mode. Windows then completes the
shutdown of the system.

WinLC RTX is not in RUN mode

Windows is completely shut down.

Note

You can configure Windows and WinLC RTX to automatically restart following a blue
screen.

The following restrictions apply when Windows is shutting down:

The WinLC RTX controller panel is not available.

Some system functions are disabled, including SFC 22, SFC 23, SFC 82, SFC 83, SFC
84, and SFC 85/ (Page 91)

Block operations fail, returning an error code.

Communication with Windows applications is unavailable; however, communication with
submodules of WinLC RTX is not affected.

WinAC RTX 2009
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® Communication with external systems (such as HMI devices or programming devices) is
only available if the network is connected to a configured submodule of WinLC RTX.

e |f the retentive data are not stored in NVRAM, a restart of the computer followed by a
restart of WinLC RTX initializes all of the program variables to their default values and
empties the diagnostic buffer. If the retentive data are stored in NVRAM, WinLC RTX can
restore the data when it restarts. Refer to "NVRAM storage (Page 82)" for an overview of
which SIMATIC PCs have NVRAM for storing retentive data.

Undetected Windows blue screen

WinLC RTX cannot guarantee in all cases that it can detect a Windows blue screen and
continue operation. Operation is only possible if the cause of the blue screen does not
corrupt memory that WinLC RTX or the real-time operating system uses.

If WinLC RTX does not detect the blue screen, it cannot call OB 84 or continue running. You
must reboot your computer to continue operating.

If you specified that retentive data are to be stored in NVRAM (SIMATIC WinAC NV128 card
or integrated PC NVRAM) and an undetected Windows blue screen occurs, WinAC RTX will
start with an unbuffered startup after the reboot. The controller panel lights up the INTF
status indicator, and the diagnostic buffer contains the "Unbuffered startup” error.

5.11.2 Retentive Data Storage following Power Loss or Blue Screen

WinAC RTX 2009

Previous topics discussed the following:

e WinLC RTX response to a blue screen (Page 88)

® \What controller information does WinLC RTX store? (Page 81)
® Available options for WinLC data storage (Page 80)

e Configuring the data storage (Page 59)

e Uninterruptible power supply (UPS) (Page 86)

All of these variants in features, configuration choices, and types of Windows or power
failures will interact together. The behavior of your particular system depends on these
variations in combination.
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WinLC RTX on different SIMATIC PCs

The following tables describe the WinLC RTX behavior on various SIMATIC PCs under
various conditions.

Box PC 627 (DC, basic board 4 and
higher, with WinAC NV128 card)

Box PC 627B (DC, without integrated
PROFIBUS)

Panel PC 677 (DC, basic board 4 and
higher, with WinAC NV128 card)

Panel PC 677B (DC)
S7-mEC

SIMATIC PC with power failure UPS Retentive data storage possible | Retentive data storage possible
detection on hard disk in NVRAM**
In the event of |In the event of |Inthe event of |In the event of
power failure blue screen power failure blue screen
Microbox PC 427B Not No* No Yes Yes
IPC427C required
Panel PC 477B
HMI IPC477C

* The use of a UPS, although not required, would enable retentive data storage on hard disk
in the event of a power failure.

** NVRAM includes PCs with SIMATIC WinAC NV 128 card or integrated 128-Kbyte NVRAM,
or the 512-Kbyte NVRAM of S7-mEC.

Panel PC 677B
(AC, DC to basic board 4)

SIMATIC PC without power failure | UPS Retentive data storage possible on | Retentive data storage possible in
detection hard disk NVRAM
Inthe event of | In the eventof |Inthe eventof | In the event of
power failure blue screen power failure blue screen
Box PC 627B Used Yes No Yes Yes*
(AC, DC to basic board 4) Not used No No No Yes*
Box PC 840
Panel PC 577B
HMI IPC577C

Panel PC 877
Rack PC 840
Rack PC 847B
Rack PC IL 43
*To store retentive data in the event of a blue screen on PCs without power failure detection,
WinLC RTX must close properly by calling SFC STP (SFC 46) in OB 84. A power failure
during a blue screen will lead to the loss of the retentive data.
WinAC RTX 2009
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Conclusion

Some SIMATIC PCs detect a power failure and send a signal to WinLC RTX. WinLC RTX
can then initiate a fast shutdown and save retentive data to NVRAM (Page 82) if so
configured.

The most reliable configuration is to use a SIMATIC PC with power failure detection and
WinLC data storage in NVRAM.

5.11.3 Considerations for SFC 22, SFC 23 and SFC 82 to 85

If a Windows blue screen (Page 88) occurs when WIinLC RTX is in RUN mode, it attempts to
stay in RUN mode and initiates OB 84; however, the operation of WinLC RTX during a blue
screen can be adversely affected by SFC 22, SFC 23, SFC 82, SFC 83, SFC 84, or SFC 85.

Under most circumstances, SFC 22, SFC 23, SFC 82, SFC 83, SFC 84, and SFC 85 return
error code 8092 in the event of a Windows blue screen. Applications that need to continue
operating after a Windows Stop Error can check for this error code. If, however, one of these
SFCs is in a Windows call at the time of the Stop Error, the SFC is not able to return the
8092 error code and WinLC RTX cannot initiate OB 84.

Effects of active SFCs

Certain SFCs, if active at the time of a Windows Stop Error, can cause either WinLC RTX or
other functions to become unresponsive and lock up.

e |f SFC 22, SFC 23, or SFC 85 is in a call of a Windows function at the time of the Stop
Error, the SFC cannot return from the SFC call and WinLC RTX fails to maintain control
of the process. If this occurs, the I/O time monitoring disables the inputs and outputs.

e |f SFC 82, SFC 83, or SFC 84 is in a call of a Windows function at the time of the Stop
Error, WinLC RTX attempts to remain in RUN mode (continuing to control the process),
but background operations including some communication functions can lock up. Setting
WiInLC RTX to STOP mode, whether by program action or by user intervention from a
remote system, can affect the shutdown sequence of the computer.

AWARNING

A blue screen that results in locking up of either the controller or background functions
can cause damage to process equipment or injury to personnel. You can prevent this by
taking proper precautions when designing your STEP 7 user program.

Possible remedy

If your process application needs to survive a Windows Stop Error, call these SFCs (SFC 22,
SFC 23, SFC 82, SFC 83, SFC 84, or SFC 85) only during initialization (during the execution
of OB 100 or OB 102) or during non-critical parts of the control process.

WinAC RTX 2009
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5.11.4 Configuring automatic Windows restart after a blue screen

Procedure

To configure automatic Windows restart, follow these steps:

1. Open the Windows Control Panel and double-click "System".

2. On the "Advanced" tab in the "System Properties" dialog, click "Startup and Recovery".
3. Select the "Automatic restart" check box.
4

. Click "OK" to confirm the "Startup and Recovery" dialog box and the "System Properties"
dialog box.

Result

The Windows operating system will restart automatically the next time a blue screen occurs.

WinAC RTX 2009
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5115 WinLC RTX Restart Behavior after a Blue Screen

If Windows is configured to restart automatically after a Windows blue screen (Stop Error),
WiInLC RTX starts if it is configured to start at PC boot.

Retentive data, "NVRAM Storage" setting

WinLC RTX restarts with the current STEP 7 user program and uses the retentive data
stored in NVRAM, provided the following conditions are met:

® Your computer supports NVRAM configuration for WinLC data storage
e Data storage in NVRAM was configured before the blue screen occurred
e WinLC RTX was able to save the retentive data when the blue screen occurred

In addition, the actions described in "Initializing the memory with valid retentive data" in the
chapter How WinLC RTX Loads Memory Areas on Startup (Page 84) are performed.

Retentive data, "Hard Disk Storage" setting

WinAC RTX 2009

WiInLC RTX restarts with the STEP 7 user program as it was last downloaded and executes
OB 100 if it is present. WinLC RTX executes OB 100 with event 1382 (hex) after a blue
screen, even if OB 102 "Cold Start" is configured in STEP 7 HW Config. The diagnostic
buffer shows the current/last startup type as "automatic warm reboot after non-backup
power-on with system memory reset".

Reference: Detailed information about the use of OB 100 can be found in the STEP 7 online
help or in the System Software for S7-300/400 System and Standard Functions reference
manual. If you want to open this manual on a PC on which STEP 7 is installed, select Start >
SIMATIC > Documentation > English and double-click "STEP 7 - System and Standard
Functions for S7-300 and S7-400".
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No retentive data - data not stored in NVRAM

94

If in the event of a blue screen, the WinLC data cannot be stored in NVRAM, WinLC RTX
restores the state of the controller prior to the Windows Stop Error.

Note

WinLC RTX generates a startup event that identifies the type of startup: buffered or
unbuffered. You can program OB 100 to read this start event. For an unbuffered startup, the
variable OB100_STOP at address LW6 is set to W#16#4309.

Start behavior: The controller was configured for Autostart. If the controller mode selector
was in the RUN position at the time of the shutdown, WinLC RTX restarts in RUN mode. If
OB 84 has responded to a Windows blue screen and has placed the controller in STOP
mode before the shutdown, WinLC RTX still starts up in RUN mode because without
NVRAM data storage, WinLC RTX could not store the state of the controller.

If you do not have NVRAM data storage and you do not want the controller to start in RUN
mode after a Windows Stop Error, you must include code in the startup OB (OB 100 or

OB 102) to detect that a WinLC RTX shutdown occurred without saving the retentive data
and to set the controller to STOP mode when restarted. A value of 0010 xxxx in bits 7 - 0 of
the OB_STR_INFO variable in the startup OB indicates that retentive memory areas are not
available on the hard disk.

WinAC RTX 2009
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6.1 Using STEP 7 with the Controller

STEP 7 provides programming and configuration tools for working with WinLC RTX. You
perform the following tasks with STEP 7:

e Define the controller and distributed 1/O configuration through the STEP 7 Hardware
Configuration (Page 45) tool

® Develop a STEP 7 user program using any of the STEP 7 control programming
languages

e Configure operational parameters (Page 95) and I/O addresses for the controller
® Download your configuration and STEP 7 user program to the controller
Refer to your STEP 7 documentation for additional information.

6.2 Configuring the Operational Parameters for the Controller

STEP 7 provides a Hardware Configuration application for configuring the operational
parameters for the controller. This configuration is then stored in various SDBs in the
System Data container.

After you download the System Data, the controller uses the configured parameters for the
following events:

® \Whenever you start the controller

® On the transition to RUN mode (if you modified the hardware configuration online while
the controller was in STOP mode)

To configure the operational parameters from the STEP 7 Hardware Configuration
application, right-click the controller entry in the station window and select “Object
Properties”. From the Properties dialog, you configure the operational parameters.

Accessing Operational Parameters

To configure any of these operational parameters in STEP 7, open the SIMATIC Manager
and follow these steps:

1. In the SIMATIC Manager, select the PC station.

2. Click the Configuration icon.

3. Right-click the controller in the station window and select Object Properties.
4

. Click the tab with the name of the parameter that you want to configure (such as Cyclic
Interrupt) and enter the appropriate values in the dialog.

5. Click OK to confirm your configuration.

Refer to your STEP 7 documentation for specific information about configuring the controller
properties and the operational parameters.

WinAC RTX 2009
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6.3

Introduction

Logic Blocks Supported by WinLC RTX

Like other S7 controllers, WinLC RTX provides several types of logic blocks for processing
the user program:

® Organization blocks (OBs) (Page 96)

e System functions (SFCs) (Page 101)

e System function blocks (SFBs) (Page 105)
These blocks are an integral part of WinLC RTX.

Additional S7 blocks

6.4

Definition

96

In addition to these system blocks, you can also use the following S7 blocks to create your
STEP 7 user program:

® Functions (FCs): WIinLC RTX supports up to 65536 FCs (FC 0 to FC 65535). Each
function can contain up to 65570 bytes.

® Function blocks (FBs): WinLC RTX supports up to 65536 FBs (FB 0 to FB 65535). Each
function block can contain up to 65570 bytes.

e Data blocks (DBs): WinLC RTX supports up to 65535 DBs (DB 1 to DB 65535). (DB O is
reserved.) Each data block can contain up to 65534 bytes.

The number and size of the FCs, FBs, and DBs are also limited by the amount of available
system memory.

Organization Blocks (OBs)

Organization blocks (OBs) are the interface between the controller operating system and the
STEP 7 user program. You use OBs to execute specific components of your STEP 7 user
program for the following events:

e When the controller starts and restarts

e Cyclically or at a specific time interval

e At certain times or on certain days.

e After running for a specified period of time

® When errors occur

® When a process interrupt occurs

The program logic in an OB can contain up to 65570 bytes.

Organization blocks are processed according to the priority assigned to them.

WinAC RTX 2009
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List of OBs

OBs for the free scan cycle of the program and for cold and warm restarts

WinAC RTX 2009

The following table lists the OBs that WinLC RTX supports:

6.4 Organization Blocks (OBs)

OB Description Priority class

OB 1 Free scan cycle 1 (lowest)

OB 10 Time-of-day interrupt 0,2t0 24

OB 20 Time-delay interrupt 0,2t0 24

OB 30to OB 38 Cyclic interrupt 0,2to24

OB 40 Process interrupt 0,2t0 24

OB 52 to OB 54 ODK interrupt 15

OB 55 Status interrupt 0,2to 24

OB 56 Update interrupt 0,2t0 24

OB 57 Manufacturer-specific interrupt 0,2t0 24

OB 61 and OB 62 | Synchronous cycle interrupt 0,2to 26
Default: 25

OB 80 Time error 26

OB 82 Diagnostic interrupt 24 to 26 (or 28)**

OB 83 Insert/remove-module interrupt 24 to 26 (or 28)**

OB 84 CPU hardware fault 24 to 26 (or 28)**

OB 85 Priority class error 24 to 26 (or 28)**

OB 86 Rack (DP slave) failure 24 to 26 (or 28)**

OB 88 Processing interrupt 28

OB 100 Warm restart 27

OB 102 Cold restart 27

OB 121 Programming error Priority class of the OB causing

OB 122 I/O access error the error

** Priority class 28 during STARTUP, user-configurable priority class (from 24 to 26) in RUN mode

The following table shows the OBs for the free scan cycle of the program and for cold and
warm restarts. WinLC RTX provides OB 1 (free scan cycle) for continuously executing the
STEP 7 user program. On the transition from STOP mode to RUN mode, WinLC RTX
executes OB 100 (warm restart) or OB 102 (cold restart), based either on the hardware
configuration for WinLC RTX or on the restart type selected in the WinLC RTX controller
panel. After OB 100 (or OB 102) has been successfully executed, WinLC RTX executes OB

1.

Organization block (OB) Start event (in hex) Priority class
Main program cycle OB 1 1101, 1103, 1104 1

Warm restart OB 100 1381, 1382 27

Cold restart OB 102 1385, 1386 27
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Interrupt OBs

98

WinLC RTX provides a variety of OBs that interrupt the execution of OB 1. The following
table lists the different interrupt OBs that are supported by WinLC RTX. These interrupts
occur according to the type and configuration of the OB.

The priority class determines whether the controller suspends the execution of the STEP 7
user program (or other OBs) and executes the interrupt OB. You can change the priority

class of the interrupt OBs.

Interrupts Start event Default priority
(in hex) class
Time-of-day interrupt OB 10 1111 2
Time-delay interrupt OB 20 1121 3
Range: 1 ms to 60000 ms
Cyclic interrupt OB 30 1131 7
Range: 1 ms to 60000 ms OB 31 1132 8
Recommended: > 10 ms OB 32 1133 9
OB 33 1134 10
OB 34 1135 11
OB 35 1136 12
OB 36 1137 13
OB 37 1138 14
OB 38 1139 15
Process interrupt OB 40 1141 16
Status interrupt OB 55 1155 2
Update interrupt OB 56 1156 2
Manufacturer-specific interrupt OB 57 1157 2

If WinLC RTX has been configured to execute a particular interrupt OB, but that OB has not
been downloaded, WinLC RTX reacts in the following manner:

e |fOB 10, OB 20, OB 40, OB 55, OB 56, or OB 57 is missing and OB 85 has not been
downloaded, WinLC RTX changes operating mode (from RUN to STOP).

e WinLC RTX remains in RUN mode if a cyclic interrupt OB (OB 32 to OB 36) is missing. If
these OBs cannot be executed at the specified time and OB 80 has not been

downloaded, WinLC RTX changes from RUN mode to STOP mode.

WinAC RTX 2009
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Notes on cyclic interrupt OBs

Error OBs

WinAC RTX 2009

Based on the time interval that you configure in the operating parameters (Page 95) for the
cyclic interrupt, WinLC RTX starts the execution of the cyclic interrupt OB at the appropriate
time. The optimum time interval for your application depends on the processing speed of
your computer and the execution time of the cyclic OB. Uitter (Page 138) can cause an
occasional overrun in the start event for a cyclic OB, which might cause WinLC RTX to go to
STOP mode. Other factors that affect the execution of the OB include the following
situations:

® The program in the OB takes longer to execute than the interval allows. If the execution
of the program consistently overruns the start event of the cyclic OB, WinLC RTX can go
to STOP mode (unless OB 80 is loaded).

® Programs in other priority classes frequently interrupt or take longer to execute, which
prevents the controller from executing the cyclic OB at the scheduled time. If this
occasionally causes an overrun, WinLC RTX starts the cyclic OB as soon as the first OB
finishes.

e STEP 7 performs some task or function that causes the controller not to execute the
cyclic OB at the scheduled time.

The sleep time of the WinLC RTX scan cycle does not affect the execution of a cyclic
interrupt OB: WinLC RTX attempts to execute the OB at the appropriate interval regardless
of the amount of sleep time that you configure for the scan cycle. WinLC RTX provides
several types of sleep time management (Page 146) for the free scan cycle. If a cyclic
interrupt OB runs too frequently or requires too much of the time allotted for the total scan
cycle, it could cause the watchdog to signal an error (calling OB 80 or placing the controller
in STOP mode).

If you schedule a cyclic interrupt OB (OB 30 to OB 38) to be executed at a specific interval,
make certain that the program can be executed within the time frame and also that your
STEP 7 user program can process the OB within the allotted time.

WinLC RTX provides a variety of error OBs. Some of these error OBs have the configured
(user-assigned) priority class, while others (OB 121 and OB 122) inherit the priority class of
the block where the error occurred.

The local variables for OB 121 and OB 122 contain the following information that can be
used by the STEP 7 user program to respond to the error:

® The block type (byte 4) and the block number (bytes 8 and 9) where the error occurred

® The address within the block (bytes 10 and 11) where the error occurred
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Reference
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If the start event occurs for a particular error OB that has not been downloaded, WinLC RTX
changes the operating mode (from RUN to STOP).

(For example: the user program
attempts to access a module that is

defective or not connected.)

Error Start event (in hex) Default priority
class

Time error OB 80 3501, 3502, 3505, 3507 26

Diagnostic interrupt OB 82 3842, 3942 26

Insert/remove-module interrupt OB 83 3861, 3863, 3864, 3865, 3961 | 26

CPU hardware fault OB 84 3585 26 (or 28)

(Windows blue screen (Page 88))

Priority class error: OB 85 35A1, 35A3, 39B1, 39B2 26

Start event occurs for an OB that has

not been downloaded.

During the I/0 cycle, WinLC attempts

to access a module or slave that is

defective or not connected.

Rack failure (distributed I/O): a node | OB 86 38C4, 38C5, 38C7, 38C8, 26 (or 28)

in the subnet has failed or has been 39C4, 39C5

restored.

execution of a program block has OB 88 3571, 3572, 3573, 3575, 3576, | 28

been aborted. 3578, 357A

Programming error OB 121 | 2521, 2522, 2523, 2524, 2525, | Same priority

(For example: the user program 2526, 2527, 2528, 2529, 2530, | class as the OB

attempts to address a timer that does 2531, 2532, 2533, 2534, 2535, | in which the error

not exist.) 253A; 253C, 253E occurred.

1/0 access error OB 122 | 2942, 2943

Detailed information about the OBs can be found in the STEP 7 online help or in the Sysfem
Software for S7-300/400 System and Standard Functions reference manual. If you want to
open this manual on a PC on which STEP 7 is installed, select Start > SIMATIC >
Documentation > English and double-click "STEP 7 - System and Standard Functions for

§7-300 and S7-400".

WinAC RTX 2009
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6.5 System Functions (SFCs)
Introduction
WinLC RTX provides SFCs, which are system functions that perform various tasks. The
STEP 7 user program calls the SFC and passes the required parameters. The SFC then
performs its task and returns the result.
Listing of SFCs
The following table lists the SFCs that WinLC RTX supports:
SFC Name Description
SFCO0 SET_CLK Sets the system clock
SFC 1 READ_CLK Reads the system clock
SFC 2 SET_RTM Sets the runtime meter
SFC 3 CTRL_RTM Starts or stops the runtime meter
SFC 4 READ_RTM Reads the runtime meter
SFC5 GADR_LGC Queries the logical address of a channel (PROFIBUS DP only;
see also SFC 70)
SFC 6 RD_SINFO Reads the start information of an OB
SFC9 EN_MSG Enables block-related and symbol-related messages as well as
group status messages
SFC 10 DIS_MSG Disables block-related and symbol-related messages as well as
group status messages
SFC 11 DPSYNC_FR Synchronizes groups of DP slaves (not available for PROFINET
10)
SFC 12 D_ACT_DP Deactivates and activates slaves (PROFIBUS DP or PROFINET
10)
SFC 13 DPNRM_DG Reads the diagnostic data of a DP slave (PROFIBUS DP only;
for similar functionality for PROFINET 1O, see SFB 54 and SFB
52)
DP configuration tested: one ET 200M slave with one 8-input/8-
output module and one 16-output module
SFC 14 DPRD_DAT Reads the consistent data from a DP slave
SFC 15 DPWR_DAT Writes the consistent data to a DP slave
SFC 17 ALARM_SQ Generates an acknowledgeable block-related message
SFC 18 ALARM_S Generates a permanently acknowledgeable block-related
message
SFC 19 ALARM_SC Queries the acknowledgement status for the last message
(SFC 17 or SFC 18)
SFC 20 BLKMOV Copies variables
SFC 21 FILL Initializes a memory area
1 word
50 words
100 words

WinAC RTX 2009
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SFC Name Description

SFC 22 CREAT_DB Creates a retentive data block in work memory

(Page 91) The current values of the DB are retained after a warm restart.

SFC 23 DEL_DB Deletes a data block

(Page 91) WinLC RTX allows an application to delete a non-sequence-
relevant data block.

SFC 24 TEST_DB Provides information about a data block
For WinLC RTX, SFC 24 can return the DB length and write
protection flags for non-sequence-relevant data blocks, although
it returns error code 80B2 for non-sequence-relevant data
blocks.

SFC 26 UPDAT_PI Updates the process-image input table

SFC 27 UPDAT_PO Updates the process-image output table

SFC 28 SET_TINT Sets the time-of-day interrupt (OB 10)

SFC 29 CAN_TINT Cancels the time-of-day interrupt (OB 10)

SFC 30 ACT_TINT Activates the time-of-day interrupt (OB 10)

SFC 31 QRY_TINT Queries the time-of-day interrupt (OB 10)

SFC 32 SRT_DINT Starts the time-delay interrupt (OB 20)

SFC 33 CAN_DINT Cancels the time-delay interrupt (OB 20)

SFC 34 QRY_DINT Queries the time-delay interrupt (OB 20)

SFC 36 MSK_FLT Masks synchronous errors

SFC 37 DMSK_FLT Unmasks synchronous errors

SFC 38 READ_ERR Reads the error register

SFC 39 DIS_IRT Disables the processing of new interrupt events

SFC 40 EN_IRT Enables the processing of new interrupt events

SFC 41 DIS_AIRT Delays higher priority interrupts and asynchronous errors

SFC 42 EN_AIRT Enables the processing of new interrupt events with higher
priority than the current OB

SFC 43 RE_TRIGR Retriggers cycle-time monitoring

SFC 44 REPL_VAL Transfers a substitute value to ACCU1 (Accumulator 1)

SFC 46 STP Changes the operating mode to STOP mode

SFC 47 WAIT Delays the execution of the STEP 7 user program by the

(Page 155) specified number of microseconds, rounded up to the nearest
millisecond

SFC 49 LGC_GADR Queries the module slot belonging to a logical address
(PROFIBUS DP only; see also SFC 71)

SFC 50 RD_LGADR Queries all of the logical addresses of a module

SFC 51 RDSYSST Reads all or part of a system status list

SFC 52 WR_USMSG Writes a user-defined diagnostic event to the diagnostic buffer

SFC 54 RD_DPARM Reads the defined parameters (PROFIBUS DP only, see also
SFB 81)

SFC 55 WR_PARM Writes the dynamic parameters (PROFIBUS DP only, see also
SFB 53)

SFC 56 WR_DPARM Writes the default parameters (PROFIBUS DP only, see also

SFB 53 and SFB 81)
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SFC Name Description

SFC 57 PARM_MOD Assigns the parameters to a module (PROFIBUS DP only, see
also SFB 53 and SFB 81)

SFC 58 WR_REC Writes a data record

SFC 59 RD_REC Reads a data record

SFC 62 CONTROL Checks the status of a connection belonging to an SFB instance

SFC 64 TIME_TCK Reads the system time

SFC 70 GEO_LOG Determines the start address of a module

SFC 71 LOG_GEO Determines the slot belonging to a logical address

SFC 78 OB_RT Reports OB runtime information with a resolution to the nearest
microsecond

SFC 79 SET Sets a range of outputs

SFC 80 RESET Resets a range of outputs

SFC 82 CREA_DBL Creates a data block in load memory

(Page 91)

SFC 83 READ_DBL Copies data from a block in load memory

(Page 91))

SFC 84 WRIT_DBL Writes to a load memory block so that the data are stored

(Page 91)) immediately
Load memory blocks that are used to recover from an abnormal
termination can be updated while the program is running. Use
SFC 84 only for larger segments of a database, not for frequent
variable processing.

SFC 85 CREA_DB Creates a DB that can be either retentive or non-retentive,

(Page 91) depending on the input parameter:
If retentive, the current values of the DB are retained after a
warm restart (OB 100 (Page 96)).
If non-retentive, the current values of the DB are not retained
after a warm restart (OB 100).

SFC 87 C_DIAG Determines the current status of all S7 connections

SFC 100 SET_CLKS Sets the time of day of your CPU and sets the time-of-day status

SFC 105 READ_SI Reads out the amount of system resources currently used for
message generation with SFC 107 and SFC 108

SFC 106 DEL_SI Deletes the system resources currently used

SFC 107 ALARM_DQ Generates a message at each call, to which an accompanying

SFC 108 ALARM_D value can be appended

SFC 109 PROTECT Changes the security level that was set in STEP 7 HW Config
from 1 to 2 or from 2 to 1

SFC 112 PN_IN Copies input data from shadow memory of PROFINET CBA
components to the associated interface DB

SFC 113 PN_OUT Copies output data to shadow memory of PROFINET CBA
components from the associated interface DB

SFC 114 PN_DP Updates connections between PROFINET CBA components on
the local PROFIBUS and updates connections between
PROFINET CBA components on the local PROFIBUS and
external PROFINET CBA components

SFC 126 SYNC_PI Updates the process-image input table in the synchronous cycle

SFC 127 SYNC_PO Updates the process-image output table in the synchronous cycle

WinAC RTX 2009
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Reference

Note

Some SFCs require special consideration regarding the possibility of a Windows blue
screen. For more information, refer to "Considerations for SFC 22, SFC 23, and SFCs 82 to
85 (Page 91))".

Detailed information about the SFCs can be found in the STEP 7 online help or in the
System Software for S7-300/400 System and Standard Functions reference manual. If you
want to open this manual on a PC on which STEP 7 is installed, select Start > SIMATIC >
Documentation > English and double-click "STEP 7 - System and Standard Functions for
S7-300 and S7-400".

Running asynchronous SFCs concurrently

WiInLC RTX restricts the number of asynchronous SFCs that can be running concurrently
according to the following rules:

e A maximum of 5 instances of the asynchronous system function SFC 51 (Index B1, B3)
may run in WinLC RTX.

® A maximum of 20 asynchronous SFCs from the following SFCs may run in
WinLC RTX: SFC 11, SFC 13, SFC 55, SFC 56, SFC 57, SFC 58, and SFC 59.

® A maximum of 32 asynchronous SFCs in any combination from the following SFCs may
run in WinLC RTX: SFC 82, SFC 83, and SFC 84.

SFCs that can cause the scan cycle to vary

The following SFCs can cause the scan cycle to vary ("jitter (Page 138)"):
e SFC 22 (CREAT_DB)

e SFC 23 (DEL_DB)

e SFC 52 (WR_USMG)

e SFC 85 (CREA_DB)

Notes for SFC 82, SFC 83, and SFC 84

104

In contrast to the S7-300, WinLC RTX supports a synchronous interface for SFC 82, SFC
83, and SFC 84 in STARTUP. WinLC allows both the first call (with REQ = 1) and the
second call (with REQ = 0) in STARTUP mode so the action can be completed in STARTUP.

The normal STEP 7 error codes apply to SFC 82, SFC 83, and SFC 84. The error code
80C3 is also returned. These SFCs return the error code 80C3, if WinLC RTX exceeds the
limit of 32 pending SFC 82, SFC 83, and SFC 84 jobs.

WinAC RTX 2009
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6.6 System Function Blocks (SFBs)

Definition

System function blocks are logic blocks (similar to SFCs) that perform basic tasks when
called by the STEP 7 user program. You require a data block (DB) to call an SFB.

List of SFBs
The following table lists the SFBs that WinLC RTX supports:

SFB Name Description

SFB 0 CTuU Counts up

SFB 1 CTD Counts down

SFB 2 CTUD Counts up/down

SFB 3 TP Generates a pulse

SFB 4 TON Generates an ON delay

SFB 5 TOF Generates an OFF delay

SFB 8 USEND Sends a data packet of CPU-specific length (two-way),
uncoordinated with receiving partner

SFB 9 URCV Asynchronously receives a data packet of CPU-specific length
(two-way)

SFB 12 BSEND Sends a segmented data block of up to 64 Kbytes (two-way)

SFB 13 BRCV Receives a segmented data block of up to 64 Kbytes (two-way)

SFB 14 GET Reads data up to a CPU-specific maximum length (one-way) from
a remote CPU

SFB 15 PUT Writes data up to a CPU-specific maximum length (one-way) to a
remote CPU

SFB 19 START Initiates a warm or cold restart on a remote device

SFB 20 STOP Changes a remote device to STOP mode

SFB 22 STATUS Queries the status of a remote device

SFB 23 USTATUS Receives the status of a remote device

SFB 31 NOTIFY8P Generates block-related messages without acknowledgement
display for eight signals

SFB 32 DRUM Implements a sequencer

SFB 33 ALARM Generates block-related messages with acknowledgement
display

SFB 34 ALARM_8 Generates block-related messages without values for eight
signals

SFB 35 ALARM_8P Generates block-related messages with values for eight signals

SFB 36 NOTIFY Generates block-related messages without acknowledgement
display

SFB 37 AR_SEND Sends archive data to operator control and monitoring systems
that have logged on for this purpose

SFB 52 RDREC Reads a data record

SFB 53 WRREC Writes a data record

WinAC RTX 2009
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Reference

106

SFB Name Description

SFB 54 RALRM Receives alarm data for a PROFIBUS DP slave or PROFINET 10
device

SFB 81 RD_DPAR Reads predefined parameters

SFB 65001 CREA_COM (WinAC ODK CCX)

SFB 65002 EXEC_COM (WinAC ODK CCX)

SFB 65003 ASYNC (WinAC ODK CCX)

Detailed information about the SFBs can be found in the STEP 7 online help or in the
System Software for S7-300/400 System and Standard Functions reference manual. If you
want to open this manual on a PC on which STEP 7 is installed, select Start > SIMATIC >
Documentation > English and double-click "STEP 7 - System and Standard Functions for
S7-300 and S7-400".

WinAC RTX 2009
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7.1 Overview

Overview

Like other S7 PLCs, WIinLC RTX provides S7 communication between controllers on the
network. WinAC RTX supports the following communication models:

e PROFIBUS
e PROFINET

® Open user communication (OUC)

Communication blocks

A few blocks specifically support communication. Like other S7 PLCs, WinLC RTX provides
open user communication blocks for exchanging data with other TCP/IP communication
partners on a PROFINET submodule network. The following blocks are important for

communication:

SFB (Page 105) SFC (Page 101) FB (Page 132) (open user communication)
SFB 8 SFC 12 FB 63
SFB 9 SFC 14 FB 64
SFB 12 SFC 15 FB 65
SFB 13 SFC 58 FB 66
SFB 14 SFC 59 FB 67
SFB 15 SFC 62 FB 68
SFB 19 SFC 87

SFB 20

SFB 22

SFB 23

SFB 37

SFB 81

Further information about the S7 communication can be found in the STEP 7 documentation.

WinAC RTX 2009
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7.2 Using PROFIBUS

7.21 Supported communication interfaces

Definition
A submodule is a configured communication interface that enables communication between

WinLC RTX and distributed I/O or between WIinLC RTX and STEP 7 or other S7
applications.

Communication interfaces that can be configured as WinLC RTX submodules

Network adapter Designation in STEP 7 HW Config
CP 5603 CP 5613/CP 5603

CP 5613 V3 or CP 5613 V6 or higher CP 5613/CP 5603

CP 5613 A2 CP 5613/CP 5603

CP 5611 A2 CP 5611/CP 5621

CP 5614 A2 (master only) CP 5613/CP 5603

CP 5614 FO CP 5613/CP 5603

CP 5621 (PCI Express) CP 5611/CP 5621

SIEMENS PC with integrated CP 5611 PROFIBUS CP 5611/CP 5621

interface: ASPC2 STEP E2 or ASPC2 STEP R ASIC

WinAC RTX 2009
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7.2.2 Displaying PROFIBUS submodule diagnostics

You can view communication information for a PROFIBUS submodule. The "Submodule
Network Diagnostics" dialog box displays the following information:

® The current version of the selected CP
® The bus parameters

® All nodes in the communication network

The status of individual nodes

Sub-Module Network Diagnostics - CP 5613 x|

— StatuzdMetwork, Diagnostics

Interface: |IF1

CPS613_B614(PROFIBLIS)¢3>

|T he dewvice iz operating in interupt mode.

Buz Parameters | " alue | -

Highest Station Address 126

Station address of thiz station 2

Baud rate in bitz per zecond 12.0Mbpz

T arget taken rotation time BREO35

binirnurn Tadr 11

b airnumn T zdr 200 ;I
Wergion:

Siemens AG: CP BE13 EL [E2); Pad: W B0 Hw: 5.0+

— Buz Modes
012345678 310111213141516171819

o CreCErrrErrrrrcrrcrrrrr
2 Frrrrrererrecrcrcrerrr
o rerrrerrrrrrrrrrrrrrr
g rrrrrerrrrrrrrrrrrrr
so rrerrrrrrrerrrrerrrrr
wmrrrrrerrrrrrrrrrrrrr
120rrrrrr Key

[ passive

[# active ready

]9 |
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Procedure
To display the submodule diagnostics, follow these steps:

1. From the Station Configuration Editor, double-click WinLC RTX to open the "WinLC
Properties" dialog box.

2. Select an interface slot (IF slot) that a communication interface occupies.
3. Click the "Diagnostics" button.

4. In the "Submodule Network Diagnostics" dialog box, click the "Update" button.
This action builds the node status display. Querying each node puts an additional load on
the communication network.

Result

You are able to monitor diagnostics for a PROFIBUS submodule and view the status of each
node in the subnet.

Interrupt mode for a communication interface

For some operations, such as isochronous mode, the communication interface (Page 33)
must operate in interrupt mode. You can improve the performance of the communication
interface by changing the IRQ settings. Refer to the information about this in Improving the
Performance of a Communication Interface (Page 195), Section "Troubleshooting", in the
Reference Information.

Note

Submodule diagnostics are available for CP 5613 and CP 5611/21, including integrated
PROFIBUS interfaces on Siemens PCs. Submodule diagnostics are not available for
CP 1604 and CP 1616, including integrated PROFINET interfaces on Siemens PCs.

WinAC RTX 2009
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723 Testing the configuration of a CP 5613

The ring test in the WIinLC Properties allows you to verify whether a submodule CP 5613 is
configured correctly. This test is especially important if you have installed more than one CP
5613 in your computer.

Note
This test is not available for a CP 5611/21.

Procedure
To check the operation of the submodule CP card, follow these steps:

1. Start WinLC RTX if it is not already started. (The ring test is only available when WinLC
RTX is operating.)

2. In the Windows taskbar, double-click the 5 button to open the Station Configuration
Editor.

3. Double-click the WinLC RTX index entry to display the "WinLC Properties" dialog box.
4. Select the interface slot (IF slot) containing the CP card to be tested.
5. Click the "Ring ON" button.

Result

The LEDs on the CP at the back of your computer flash in an alternating pattern so you can
verify that you have configured the correct CP. The computer also emits an audible beep if
the CP is functioning.

Ending the test
Select the "Ring OFF" button to end the test of the CP.

WinAC RTX 2009
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7.2.4 Using PROFIBUS DPV1

7.2.4.1 PROFIBUS DPV1

DPV1 extensions to PROFIBUS-DP allow the enhanced communication required by complex
slave devices. This enhanced communication includes acyclic data exchange, alarm and
status messaging, and the transmission of complex data types. WinLC RTX provides support
for the following DPV1 functionality:

e DP-Norm, DP-S7, DPV1, and DPV1 S7-compliant slaves
e Alarm and status OBs for processing DPV1-defined events, including:
— OB 40 (process alarm)
— OB 55 (status alarm)
— OB 56 (update alarm)
— OB 57 (manufacturer-specified alarm)
— OB 82 (diagnostic alarm)
— OB 83 (module pull/plug alarm)
e Data set read and write function blocks:
— SFB 52 (RDREC), Read Data Set
— SFB 53 (WRREC), Write Data Set
— Execution of SFB 54 (RALRM), read alarm data, in the context of the triggering alarm
e Station and interface address
e Buffering of alarms received in DP mode CLEAR

For WinLC RTX to support DPV1, configure the submodule communication interface
(Page 33) to be a DP Master (Page 113) in STEP 7.

WinAC RTX 2009
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7242 Selecting a DP Master

Procedure
To select a DP Master, follow these steps from the SIMATIC Manager:
1. Open the Hardware Configuration for your PC Station.

2. Double-click your submodule DP interface in the corresponding submodule slot of
WinLC RTX.

3. Select the Operating Mode tab of the CP card Properties dialog.
4. Select DP Master and set the DP mode to DPV1.

Result
You have configured a submodule to be a DP Master.
Refer to your STEP 7 documentation for specific information about DPV1 functionality.
Refer also to the following topics in this documentation:
e What Is a Communication Interface? (Page 33)
® Designating a Communication Interface as a Submodule (Page 38)
® Configuring the Hardware in STEP 7 (Page 45)
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7.3 Using PROFINET

7.31 Supported communication interfaces

CPs for Industrial Ethernet

WinAC RTX 2009 supports the following Ethernet cards:

Network adapter Chipset Designation in STEP 7 HW Config
CP 1616 hardware revision 8 or higher (*) ERTEC 400-1 CP1616/CP1604
CP 1604 hardware revision 7 or higher (*) ERTEC 400-1 CP1616/CP1604
S7-mEC CP1616/ERTEC400_EC (integrated) ERTEC 400-1 PN-10

SIMATIC PC 427B/477B (integrated) 1616 ERTEC 400-1 CP1616/CP1604
SIMATIC PC 627B/677B (integrated) 1616 ERTEC 400-1 CP1616/CP1604
SIMATIC Microbox PC 427B/Panel PC 477B integrated Intel 82573L IE General

Intel PRO/1000 PL

SIMATIC Box PC 627B/Panel PC 677B integrated Intel Intel 82573L IE General
PRO/1000 PL

SIMATIC Rack PC 847B integrated Intel PRO/1000 PL Intel 82573L IE General

Intel PRO/1000 GT (PCI) Intel 8254 1PI IE General

Intel PRO/1000 PL (integrated) Intel 82573L IE General
NTEL PRO/1000 PT Dual Port Server Adapter Intel 82571EB IE General

(PCI Express)

INTEL 9301CT Gigabit CT Desktop Adapter Intel 82574L IE General

(PCI Express)

SIMATIC IPC427C/SIMATIC HMI IPC477C integrated Intel 82574L IE General
INTEL 9301CT Gigabit CT Desktop Adapter

Use depends on the required quantity structure and possible fields of application. Only one
of the network adapters can be configured as a submodule of the WinLC.

(*) Port 4 on the hardware of CP 1604 and CP 1616 is inoperative. Only 3 ports are available
for use in the hardware configuration of STEP 7.

Note

Operation of the CP 1604, CP 1616, and Intel PRO/1000 GT (PCI) interface modules as a
PROFINET interface with WinAC RTX requires an exclusive PCI interrupt (non-shared IRQ).
For more information, refer to Chapter "Improving the Performance of a Communication

Interface (Page 195)".
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7.3.2 Introduction to PROFINET

What is PROFINET?

Within the context of Totally Integrated Automation (TIA), PROFINET is the systematic
development of the following systems:

o PROFIBUS DP, the well-established field bus
® [ndustrial Ethernet, the communication bus for the cell level.
Experiences from both systems have been and are being integrated in PROFINET.

PROFINET as an Ethernet-based automation standard from PROFIBUS International
(PROFIBUS Nutzerorganisation e.V.) thereby defines a cross-vendor communication and
engineering model.

What is PROFINET 10?

WinAC RTX 2009

As part of PROFINET, PROFINET IO is a communication concept that is used to implement
modular, distributed applications. PROFINET IO allows you to create automation solutions
which are familiar to you from PROFIBUS.

WinLC is used as an 10 controller for communication via PROFINET 10.
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What is PROFINET CBA?

Reference

116

Within the framework of PROFINET, PROFINET CBA is an automation concept for the
implementation of applications with distributed intelligence. Component Based Automation
allows you to use complete technological modules as standardized components in large
systems. PROFINET CBA lets you create distributed automation solutions, based on default
components and partial solutions.

The WinLC controller acts like a DP master with proxy functionality during communication via
PROFINET CBA.

PROFINET
Component view IO data view
PROFINET CBA PROFINET IO
— — K_\

0] m— — o] (0] m— — o]
0] — ) E—e] | (0] m— —e]

(

- Distributed 1/0s

[©] — ) E—e]
0] m— — o]

0] m— —e]
(0] E— — o]

- Distributed intelligence

- Usual IO view in STEP 7

One cable, IT standards, standard applications

- Plant-wide engineering

[ ee
] (PROFINET Component Description)

GSD
(Generic Station Description)

protocols, controller, etc.

Note

Only special features of PROFINET if used with WinAC RTX are described in the next
chapters.

Further information on the topic of PROFINET can be found:
® in the "PROFINET System Description" system manual.
e in the "PROFINET IO, Getting Started: Collection" manual.

Additional information on system migration from PROFIBUS DP to PROFINET IO can be
found:

e in the "PROFINET IO, From PROFIBUS DP to PROFINET IO" programming manual.

This manual also provides a clear overview of the new PROFINET blocks and system status
lists.

WinAC RTX 2009
Operating Instructions, 07/2009, ASE00486536-03



Communication

7.3 Using PROFINET

7.3.3 PROFINET IO

7.3.3.1 Using PROFINET IO

As part of PROFINET, PROFINET IO is a communication concept that is used to implement
modular, distributed applications.

PROFINET IO allows you to create automation solutions which are familiar to you from
PROFIBUS.

The STEP 7 engineering tool helps you to structure and configure an automation solution. In
STEP 7 you have the same application view, regardless of whether you are configuring
PROFINET devices or PROFIBUS devices. You will program your STEP 7 user program in
the same way for both PROFINET IO and PROFIBUS DP because you will use the extended
blocks and system status lists for PROFINET 10.

PROFINET uses TCP/IP and IT standards as the Ethernet-based automation standard.
PROFINET IO ensures communication between 10 controllers and 10 devices.

Devices capable of PROFINET (PN) communication

o PROFINET IO devices (for example, interface module IM 151-3 PN in an ET 200S)

e PROFINET CBA components

e S7-300/ S7-400 with PROFINET interface (for example, CPU 317-2 PN/DP or CP 343-1)
® Active network components (a switch, for example)

® PG/PC with Ethernet card

e |E/PB-Link

Properties of the PROFINET interface

IEEE standard

802.3

Connector design

RJ45

Transmission rate

Up to 100 Mbps

Protocols and communication functions | PROFINET IO

PROFINET CBA

PROFINET-Standard to IEC 61784-2, Conformance Class A and B
Open block communication over TCP and UDP
S7-Communication

PG functions

SNMP

LLDP

time synchronization based on the NTP method as client

WinAC RTX 2009
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Converting a STEP 7 user program to PROFINET 10

You can convert PROFIBUS DP STEP 7 user programs to PROFINET 10. This requires only
a few changes to be made. The program does not have to be created from scratch.

If the OPC interface is used, the dynamics of the PROFINET IO OPC server and handling of
items for services remains the same.

Only conversion tasks typical for SIMATIC CPUs such as the S7-300 and the S7-400 need
to be performed.

7.3.3.2 Overview - PROFINET 10 and WinAC RTX

Topology

118

The communications model of PROFINET 10 was developed to benefit from the
communication system Industrial Ethernet without redesigning the STEP 7 user programs
and without losses in performance and deterministics.

With this cyclic data exchange, the WinLC controller is the master (10 controller) and the
distributed 1/Os take on the role of the slave (IO device).

PROFINET devices can be integrated in a PC-based PLC if the following requirements are
met:

e WinAC RTX software package with a WinLC RTX V4.4 (or higher) controller
e STEP 7 V5.4 Service Pack 4 or higher version

PROFINET devices in industrial plants are linked via wired or wireless components. An
overview of the network components can be found in the "PROFINET System Description"
user manual in chapter 3 "Setting up PROFINET".

PROFINET IO supports the established network structures.
® Linear bus topology

e Star topology

® Tree topology

Different topologies can be combined with switches and routers. Switches with up to 10 ports
(8 electrical and 2 optical) are available. A redundancy manager closes the open ends of the
linear bus topology to form a ring topology.

WinAC RTX 2009
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7.3.3.3 Configuring WinLC RTX as a PN IO controller in STEP 7

This section describes how to configure a WinLC RTX controller as a PN 10 controller in
STEP 7.

Configuration in the hardware configuration of STEP 7

1. Setup a PROFINET IO system in the STEP 7 hardware configuration as described in
Chapter "Configuring the Hardware in STEP 7 (Page 45)".

2. Ensure that you add a PROFINET-capable communications processor on the same IF
slot as in the Station Configuration Editor.

The "Properties" dialog box opens.

Set the options of the PROFINET interface.

Verify the default IP address, device name and subnet mask.
Add the 10 devices to the IO system.

Configure the 10 system in the Topology Editor.

Further steps are described in the help for STEP 7.

o gk~ w

Assigning an IP address and a device name for identification on PROFINET

During communication with PROFINET 1O the individual system nodes are not identified by
an integer address as with PROFIBUS. As PROFINET is based on the TCP/IP and IT
standards, all PROFINET devices are identified and addressed by means of a unique IP
address. The IP address is assigned using the STEP 7 software.

The IP address is made up of 4 decimal numbers with a range of values from 0 through 255.
The decimal numbers are separated by periods. The IP address is made up of:

® The address of the (subnet) network
® The address of the node (generally called the host or network node)

The IP address is assigned permanently to the device name. Therefore an 10 device must
have a device name before it can be addressed by an 10 controller. This procedure was
selected for PROFINET because names are easier to handle than complex IP addresses.
Assignment of a device name for a concrete 10 device can be compared with the setting of
the PROFIBUS address for a DP slave.

Rules for the assignment of device names
You must conform to the following rules when assigning names to PROFINET IO devices:

® The PROFINET IO controller, the PROFINET 1O devices, and the Engineering System
are located on the same subnet.

® The PROFINET IO controller is interconnected with the Engineering System via the
PROFINET IO interface.

PG/PC interface settings

Set up the PG/PC interface as described in Chapter "Connecting STEP 7 to the controller
(Page 42)".

WinAC RTX 2009
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7.3.3.4 Loading configuration data in WinLC RTX

Requirement

The following actions must be completed before the configuration data can be loaded in the
target device:

® Configuring submodules of the WinLC RTX
® Configuring WinLC RTX as a PN 10 controller in STEP 7

Procedure

1. Set the PG/PC interface.

2. Start WinLC RTX.

3. Load the configuration data in WinLC RTX.
Reference

Additional information on the topic:

® | oading configuration data

o PG/PC interface settings

can be found in Chapter "Connecting STEP 7 to the controller (Page 42)".

WinAC RTX 2009
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7.3.3.5 New blocks

Comparison of the Blocks and System and Standard Functions of PROFINET 10 and PROFIBUS DP

If a system is migrated from PROFIBUS DP to PROFINET IO, there are some blocks and
system and standard functions which are new or which have to be replaced.

For additional information on this topic, refer to chapter 3 "Blocks in PROFINET IO and
PROFIBUS DP" in the user manual "PROFINET IO, From PROFIBUS DP to PROFINET 10"

The table below provides an overview of the functions and blocks which have to be replaced
by newer ones or which can be emulated in PROFINET 10.

Blocks/functions PROFINET IO PROFIBUS DP
SFC5 No Yes

(query start address of a module) Replacement: SFC 70

SFC 13 No Yes

(read diagnostic data of a DP slave) Replacement:

« event-driven: SFB 54
« status-driven: SFB 52

SFC49 No Yes

(query the slot at a logical address) Replacement: SFC 71

SFC54 No Yes

(read default parameters - S7-400 CPU Replacement: SFB 81

only)

SFC 55 No Yes

(write dynamic parameters) Emulate using SFB53

SFC56 No Yes

(write predefined parameters) Emulate using SFB81 and SFB53

SFC 57 No Yes

(assign module parameters) Emulate using SFB81 and SFB53

SFC58/59 No Yes

(write/read record in 1/O) Replacement: SFB 53/52 should already have been replaced by
SFB 53/52 in DPV1

OB83 Yes Yes

(hot swapping of modules/submodules)

OB86 New error information Unchanged
(rack failure)

The following SIMATIC system functions are not supported for PROFINET 10:

® SFC11 (synchronize groups of DP slaves)

Note
New system status lists

New system status lists are available to cover PROFINET |0 functionality.

A listing of all system status lists is available in Chapter "System Status List (SSL)
(Page 200)".
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7.3.4 PROFINET CBA

7.3.4.1 Using PROFINET CBA

PROFINET CBA supports real-time communication in WinAC RTX.

PROFINET IO and CBA can be operated simultaneously via an Ethernet network.
Communication resources must be specified appropriately as they they share the same
network. Further information on this can be found in Chapter "Configuring Hardware
(Page 124)".

Basic procedure for use in component-based automation

To be able to integrate WinLC RTX in PROFINET communication, you must perform the
following tasks:

1. Set up the Ethernet submodule in the Station Configuration Editor.
Configure the hardware HW Config of STEP 7.

Create a PROFINET interface DB in STEP 7.

Create a PROFINET component in STEP 7.

Configure and generate PROFINET communication in SIMATIC iMap.

2B

Load the configuration data in the WinLC RTX controller.

Reference
The individual steps will now be briefly described.
They are described in detail in the "SIMATIC iMap" manuals.

7.34.2 Possible Configurations

Examples of PROFINET components

There are four ways of carrying out hardware configurations for WinLC RTX a PROFINET
components.

e WinLC RTX 1 with proxy functionality as an 10 controller

e WinLC RTX 2 with proxy functionality and local DP master system
e WinLC RTX 3 with proxy functionality

e WinLC RTX 4 without proxy functionality

WinAC RTX 2009
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Example Facility Configuration with WinLC RTX

The figure below schematically illustrates an example system containing the four possible
configurations for WinLC RTX acting as a PROFINET component. Each frame in the figure
designates one PROFINET component.

Ethernet 1

B WinLC RTX 1

Ethernet 2

D WinLC RTX 2

7.3 Using PROFINET

PROFIBUS1

HIII

D WinLC RTX 3

ET 200U

ET 200X

=]

] CPU 315-2DP +

CP 342-5 DP

PROFIBUS2

D WinLC RTX 4

WinAC RTX 2009
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7343 Configuring Hardware

Introduction

The hardware must be configured in the Station Configuration Editor and in HW Config of
STEP 7. The station name, index and IF slots must be identical.

The configuration must contain the following modules:

e WinLC RTX V4.4 or higher

® CP 1604/1616 or IE General for Industrial Ethernet — mandatory

e Optionally, a CP 5611/5621 or CP 5613/CP 5603 for PROFIBUS DP as a submodule on
an IF slot. The PROFIBUS-CP is required for the configuration as a DP master with proxy

functionality.

Configuring Ethernet submodules in the "WinLC Properties” dialog

1. Configure the WIinLC RTX submodules as described in Chapter "Configuring
communication interfaces (Page 38)".

2. Ensure that you assign a PROFINET communication interface to an interface slot.

Configuring hardware in HW Config of STEP 7

1. Create a project in SIMATIC Manager and insert a SIMATIC PC station. The station
name must be identical to that in the Station Configuration Editor.

2. Configure the hardware based on the following diagram:

sin g |33 | %R N2

o

A

o x|

Find: | atla

Ethemet(l” Brofle | Standard |
=1 WinLC RTx ~

+ (2] BES7 B11-15B00-0vET
= [C BES7 B11-45B00-0vET

M-

CP 1616/CP 1604
[ CPSE11/CP BE21
[ CP5E13/CP 5E03
[ IE General i

<
o
Indesx Medule Ord. | Fioo | b
1
2 WinLC RTX BES7 §¥4.5
IF1 CF1G16-CP1604
#1 A Aot
#F1A ] Al
T E Fhwt 7

Press F1 to get Help,

PROFIMET connection for WinLC BT for CP A

1616, CF1E04, CP 1616 onboard of SIMATIC PC

:make ports 1 - 3 ready for connection; 3
PROFIMET 10 controller; supports RTART; -

%
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3. Configure a PROFINET IO system for the PROFINET-CP and link it.

4. In the dialog field "Properties CP 1604-1616" in the field "CBA communication" activate
the option "Use this module for PROFINET CBA communication".

5. Assign PROFINET IO and PROFINET CBA to the appropriate volume of communication
traffic.

Properties - CP1616-CP1604 (ROSS2.1)

General] Addresses  PROFINET ]Synchrunizatinn] Time-of-D ay Synchrnnizatiun]

Send cocle: 1.000 | ms

|0 communication

Communication allocation [FROFINET [0): 0.0 | %

Max. IRT-Stationen in Linie: 1|:|

[ Use zystem settings

CBA, commurication
¥ Usze thiz module for PROFINET CEA communication
Communication allacation [FROFIMET CBA]: RO.O o

Pozsible QoS with cyclic interconnections: 10-1000 s

v OB 82 /140 Fault tazk - call at communications intermipt

Cancel Help

6. Save and compile the HW configuration and close HW Config.
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Operating Instructions, 07/2009, ASE00486536-03 125



Communication

7.3 Using PROFINET

7344 Creating the PROFINET interface DB

Prerequisites

Before you can create an interface DB, the hardware configuration of the PC station must be
completed.

Procedure

1. In SIMATIC Manager, select the SIMATIC PC station and select Create PROFINET
interface in the shortcut menu.

The "New/Open PROFINET Interface" dialog box is opened.

2. Select WIinLC RTX in the left window of the "New/Open PROFINET Interface" dialog.
Activate the "New" option and confirm by clicking the "OK" button.

The next dialog box shows the properties of the new block to create.

3. In the "Name and type" field, enter the desired block number, DB100 for example, and
select the block type, "Global DB".

4. Click on the "OK" button.
The interface DB is opened in the PROFINET interface editor.

5. Enter the inputs of the technological function in the PN_Input section and the outputs of
the technological function in the PN_Output section, and assign the entries the required
properties: name, data type, interconnectable, HMI/MES

6. Save the PROFINET interface DB.

WinAC RTX 2009
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Result
The inputs and outputs for PROFINET communication are defined.
The interface DB is saved in the block folder of the PC station.

The following picture shows an example interface DB in the PROFINET interface editor.

PROFInet Interface DB100 - WinLC_41WPlant Control\WinLC

Interface - Mormal Contents Of: 'PROFInet-Interface-DB\PN_ Input’ =T,
- =: Plant Control
= &3 PROFInet-Interface-DB iﬂﬁi Jrdial Vel [Comment On BOGL BOOL Ext Stop_Out
=40 PM_Input ‘= [On Bool 0o FALSE Input Enable component Fun_Delay 12 BCOL Ext_Start_Qut
Run Delay |int 20 0 Running dela Ext_Stop BOOL I4 Cnt_Cuk
: gﬂn Dielay E Ext _Stap\; Bool 40 FALSE m emem; stopv ExtiStn oo B CINERAIE
_| — Cnt_In I4 12 Run_Celay_Cut
= Ext_Stop ‘= Ext_Start  |Bool 41 FALSE Input external start Data_In STRUCT STRUCT Crata_Cut
@ Ext_Start ‘= Cnt_in Dirit 60 L#0 Input: Counter U1 Lifestate
B Cnt_In [g Data_ln Struct 100 Input o data in
=18 Data_ln =
B In_Bytel
‘B In_byte2
== PMH_Output
B Ext_Stop_Out
B Ext_Start_Out
B Cnt_Out
‘= Enable
‘B Run_Delay_Out
=18 Data_out
B Out_Bytel
B Out_Bytez
# 57 _Wariable
# Mot_assigned ¢ |

Reference

Additional information about creating an interface DB can be found under "Properties of the
PROFINET interface" in the SIMATIC iMap or SIMATIC Manager basic help.
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7.3.45 Creating PROFINET components

Prerequisites
e Hardware configuration of the PC station is completed.

® The interface DB has been created.

Procedure

1. In SIMATIC Manager, select the SIMATIC PC station and select Create PROFINET
component in the shortcut menu.

The "Create PROFINET component" dialog box opens.
2. Activate the option "Identification: New" in the "General" tab and enter a name.

.8 Create PROFINET Component

Gereral | Component T_I,Ipe] Funu:tiu:uns] Storage Areaz | Additional F'r-:uperties]

Create component fran....
{* Station: <PROFIMET Contraller:

5

Component properties

Marme: |PHDFINET Contraller
Device name: |'W'ir'|LI: AT
Yerzion: S - E
Comment;
|dentification: (" Bets
Dizplay I
* Mew

Cancel ‘ Help |
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In the "Component Type" tab, select:
— Standard component with proxy functionality
— Update of the PN interface - automatically (at the cycle checkpoint)

The "Functions" tab contains information about the technological function or subfunctions
of the PROFINET component and which interface blocks are assigned.

5. Enter a storage location in the file system in the "Storage Areas" tab.

6. In the "Additional Properties" tab, enter the path of the icon files, and the path of the

documentation link. You can also use the included icons (default path:
Step7\s7data\s7cbac1x).

The PROFINET component will be stored as an XML file at the specified file location along
with the archived component project.

7.34.6 Configuring PROFINET communication in SIMATIC iMap

Requirement

Procedure

WinAC RTX 2009

The following actions must have been completed prior to configuration in SIMATIC iMap:

Hardware Configuration
Creating the PROFINET interface DB
Creating a PROFINET component

1. Start SIMATIC iMap.

Import the required components in the project library and move them to the "plant tree" or
"plan view" using a drag & drop operation.

3. Configure the communication connection in the "network" view of the work area.

4. In the "network" view of the work areas, assign IP addresses and the subnet mask to all

devices.

The project cannot be generated without assigning an IP address.
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5.

Interconnect the appropriate inputs and outputs in the "plant view".

fr [tast - C:\Program Files\Siemens\iMap\projecis] - SIMATIC iMap

I Project  Edit  Wiew Insert  Online  Library  Options 7

JD a8 |G vy rie B2 2 |[Es GG
2 Project tree Working range fﬂ Libraries
| I Metwor... L Ja Chart view | Plant chart P_r_ujer:t library
[ Metwork chart A | BAET200M_Measuring
B2 Disconnected devices e = EETZUUS_SCE'”
I inlCRTx 1 &= Plant chart EESPNIC Canraller
O “inlC ATX ' |' ASRT Contraller
= Jﬁ'ﬁ! Profibus (PROFIBL
Ik 1531 ‘* “J‘ == J‘« I B
2 IM151-7 CPU PHIDlz ET200M_Mea... ETZ2005_Scan ﬁ' 12
0 S >
= =T 1 — || ET2005_Scan (V3.0.0.1)
I Metwork view |SHl Froect view Component type:
1| Standard
Time stamp: 20.12 2005
10:06:34
Humber of functions
contained: 1
Comment: ET 2005 |Slave
Max. instance name
length: 24 Characters
PHICZ
| B A
4 I 138 | >

i 2 General Cl Generate |ﬁ‘ Onlire (Offline comparison

Ukilization

Outputs |_Dlagnostics el

l Reference Dbject_l

! Time stamp l ]

Action completed

19.06,2008 10:56:22

19.06,2008 10h56:22 ;
|

;
7
| 4

6. Save the project.

7. Generate the project.
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7.34.7 Loading configuration data in WinLC RTX

Requirement

The following actions must be completed before the configuration data can be loaded in the
target device:

Procedure

Hardware Configuration

Creating the PROFINET interface DB

Creating a PROFINET component

Configuring PROFINET communication in SIMATIC iMap.

. Set the PG/PC interface.

Start WinLC RTX.

3. Select the WIinLC RTX target device and select the shortcut menu command

Result

Download selected instances > All

The configuration data are loaded in WinLC RTX.

WinLC RTX is operational and can be viewed and diagnosed online with SIMATIC iMap.

Reference

Additional information on the topic:

Loading configuration data
PG/PC interface settings

can be found in the chapter "Connecting STEP 7 to the controller (Page 42)".

7.35 SNMP Communication Service

Availability

WinAC RTX supports the SNMP V1 (MIB-Il) network protocol. Applications based on SNMP
can be operated on the same network in parallel with PROFINET applications.

Properties

SNMP (Simple Network Management Protocol) is a standard protocol for TCP/IP networks.

WinAC RTX 2009
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Reference

For further information on the SNMP communication service and diagnostics with SNMP,

refer to the PROFINET system description.

7.4 Using open communication via a PROFINET interface of WinAC RTX

741 Overview

Introduction

Open User Communication via Industrial Ethernet supports the protocol variants
"connection-oriented" and "connectionless" for data communication.

Note

This functionality is only available via a PROFINET interface of WinAC RTX (as a

submodule).

How the function blocks actually function depends on the protocol variant being used.

The blocks for Open User Communication via Industrial Ethernet

STEP 7 provides the following FBs and UDTs under "Communication blocks" in the
"Standard Library" for data exchange with communication partners:

Block Name Description

FB 63 TSEND Send data to a remote partner via TCP

FB 64 TRCV Receive data from a remote partner via TCP

FB 65 TCON Establish connection

FB 66 TDISCON Disconnect

FB 67 TUSEND Send data to a remote partner via UDP

FB 68 TURVC Receive data from a remote partner via UDP

UDT 65 TCON_PAR Connection-oriented protocols: with the data
structure for assigning connection parameters
Connectionless protocol: with the data structure
for assigning parameters for the local
communications access point

UDT 66 TADDR_PAR Connectionless protocol: with the data structure
for assigning addressing parameters for the
remote partner

UDT 651 TCP_conn_active Connection-oriented protocols: with protocol-
specific preassignments

UDT 652 TCP_conn_passive Connection-oriented protocols: with protocol-
specific preassignments

132
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Block

Name

Description

UDT 657

UDP_local_open

Connectionless protocol: with protocol-specific
preassignments

UDT 661

UDP_rem_address and port

Connectionless protocol: with protocol-specific
preassignments

The use of these blocks enables the controller to speak to any communication partner via
any protocol via Ethernet. The protocol can be either TCP or UDP.

Note

The communication mechanism ISO over TCP for Open User Communication via Industrial
Ethernet is not supported by WinAC RTX.

Quantity framework

For information on connection parameters and data volumes, refer to the Technical data of
WinAC RTX (Page [191), order no. 6ES7671-0RC07-0YAOQ. These are available at SIMATIC
Customer Support.

7.4.2 Use standard FBs and UDTs

Introduction

The blocks and UDTs of the STEP 7 standard library must be used for open communication
over Industrial Ethernet.

Procedure

1. Load the standard FBs and UDTs from the STEP 7 standard library to use Open User
Communication via Industrial Ethernet.

2. Integrate the standard FBs and UDTs from the STEP 7 standard library in your user

program.

The communication partner needs an appropriate user program in order to be able to
communicate with WinAC RTX.

3. Configure the standard FBs with correct parameters.

Reference

The standard FBs and UDTs are made available in the STEP 7 standard library.
The individual blocks are described in the STEP 7 help.

WinAC RTX 2009
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7.4.3 Peculiarities with WinAC RTX

Introduction
To assign parameters for the communication connections in TCP, create a DB containing the
data structure from UDT 65 "TCON_PAR". This data structure contains the parameters
necessary for configuring the connection.

UDT 65

UDT 65 has the name TCON_PAR and is used by FB 65.

For establishing a connection it is important to know to which IF slot your device is assigned.
For the values for local_device_id for WinAC RTX depend on the interface slot of the network
adapter.

The values of local_device_id for the individual slots are:
® |F1: B#16#01
e [F2: B#16#06
e |F3: B#16#0B
* |F4: B#16#0F

WinAC RTX 2009
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8.1 Scan Cycle for a PC-Based Controller

During one scan cycle, the controller updates the outputs, reads the inputs, executes the
STEP 7 user program, performs communication tasks, and provides time for other
applications to run. The following parameters affect the scan cycle:

® The execution time (in milliseconds) is the actual amount of time used by the controller to
update the 1/0 and to execute the STEP 7 user program.

® The cycle time (in milliseconds) is the number of milliseconds from the start of one scan
cycle to the start of the next scan cycle. This value must be greater than the execution
time of the scan cycle to provide execution time for any application that has a lower
priority than WinLC RTX.

® The sleep time (in milliseconds) determines how much time is available during the free
cycle (execution cycle for OB 1) to allow higher priority OBs and other applications to use
the resources of the computer.

The priority of the controller application also affects the scan cycle by determining when the
controller runs or is interrupted by other Windows applications. You must ensure that the
sleep time occurs at least every 50 milliseconds in order for other Windows applications,
such as moving the mouse, to operate smoothly.

The tuning panel (Page [72) allows you to tune and test the performance of the controller by
adjusting the parameters that affect the scan cycle (minimum cycle time, minimum sleep
time, and priority) without affecting the system configuration in the controller. After testing
tuning parameters (Page 151)), you use STEP 7 to configure the minimum cycle time for the
controller when you create the system (hardware) configuration.

Tasks performed during the scan cycle

WinAC RTX 2009

After you have used STEP 7 to create and download your control program to the controller,
the controller starts executing the control program when you set the controller to RUN mode.
Like any other S7 PLC, the controller executes your STEP 7 user program in a continuously
repeated scan cycle.

In one scan cycle, the controller performs the following tasks:

mThe controller writes the signal statuses of the process image
output table (Q memory area) assigned to OB 1 to the I/O module
outputs.

EThe controller reads the signal statuses of the /0O module inputs
and stores them in the process-image input table (I memory area)
assigned to OB 1.

EThe controller executes the STEP 7 user program in OB 1.

[4]0B 1 waits until the minimum sleep time and minimum cycle time
requirements are met before starting the next scan cycle. Other OBs

\\_,/ can execute at this time.
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Because the PC-based controller shares the resources of your computer with other
programs (including the operating system), you must ensure that the controller provides
sufficient time for other Windows applications to be processed. If the actual execution time of
the scan cycle is less than the minimum cycle time that you configured with STEP 7, the
controller suspends the free cycle (OB 1) until the minimum cycle time is reached before
starting the next scan cycle. This waiting period, or sleep time, allows other applications to
use the resources of the computer.

The following illustration provides an overview of the tasks that are performed by the
controller during various scan cycles.

Interrupt OB
priority class

Cyclic OB
priority class

Free Cycle
priority class

Startup  First Scan New Scan New Scan

0OB40 OB40

OB35 ]

OB100 Read OB1 - I Write | Read | OB1 _ Write | Read

¢ »le »le

Scan Cycle ! Scan Cycle !

Scan Cycle
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|I| On a transition from STOP to RUN mode, the controller loads the system
Startup  configuration, sets the 1/O to the default states, and executes the startup OB
(OB 100 or OB 102).

The startup cycle is not affected by the minimum cycle time and minimum sleep
time or watchdog parameters; however, it is affected by the maximum execution

time.
@ An OB with a higher priority class can interrupt the free cycle at any time, even
First during the sleep time.
scan In the example above, the controller handles a hardware (I/O) interrupt that

cycle occurs during the sleep time by executing OB 40. After OB 40 has finished, the
controller waits for the minimum cycle time to expire before starting the next
scan cycle.
Note: It is possible for the controller to use all of the sleep time for processing

higher-priority OBs. In this case, other Windows applications may not have
sufficient time to run. Refer to the techniques for managing sleep time listed

below.
E In the example above, the controller suspends the execution of OB 1 to execute
New a cyclic OB (OB 35), which has a higher S7 priority than OB 1. The controller
cycle also suspends the execution of OB 35 to handle another I/O interrupt (OB 40).

After OB 40 finishes, the controller resumes the execution of OB 35, and after
OB 35 finishes, the controller resumes the execution of OB 1.

The length of the scan cycle is determined by the execution time of all OBs executed during
the scan cycle, the minimum cycle time, and the minimum sleep time. If the execution time is
less than the minimum cycle time that was configured in the system configuration, the
controller suspends the free cycle until the minimum sleep time is met. During the sleep time,
the computer runs any interrupt OBs and other Windows applications.
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A WARNING

Variation in the execution time or response time of the STEP 7 user program could
potentially create a situation where the equipment or application being controlled can
operate erratically and possibly cause damage to equipment or injury to personnel.

If the controller does not provide sufficient sleep time for other applications to run, the
computer can become unresponsive to operator input, or the controller and other
applications can operate incorrectly. In addition, the execution of the STEP 7 user program
can experience non-deterministic behavior (jitter) such that execution times can vary and
start events can be delayed.

Always provide an external emergency stop circuit. In addition, always tune the sleep time
and manage the performance of the controller so that your STEP 7 user program executes
consistently.

Methods for managing the performance of WinLC RTX

While executing the STEP 7 user program, WinLC RTX can experience a variation in the
process execution time or response time that causes the cycle times to vary or to exhibit
non-deterministic behavior ("jitter (Page 138)"). You can use the following methods to
manage the performance of WinLC RTX:

® Adjusting the priority of the controller (Page 143): Affects the execution of WinLC RTX in
relation to other RTX processes executing on your computer

® Adjusting the minimum sleep time and minimum cycle time parameters (Page 151)):
Affects the execution of the free cycle or OB 1 (OB priority class 1)

® |Inserting sleep time into the STEP 7 user program (SFC 47 "WAIT") (Page 1155): Affects
the execution of the priority class of the OB that calls SFC 47 (and any lower priority
class)

® Adjusting the sleep-monitoring algorithm of the execution monitor (Page 156): Affects the
execution of all OB priority classes (if the other mechanisms do not meet the
requirements for sleep time)

WinLC RTX provides a tuning panel (Page [72) for monitoring the performance and for
modifying the parameters that affect the scan cycle.
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8.2

138

Causes of Jitter

Because the PC-based controller must share the computer with other running processes, the
execution of the control program can experience "jitter" when a higher-priority or active
process uses the CPU or system resources of the computer. Jitter is a variation in the
process execution time or response time that causes the scan times to vary or to exhibit non-
deterministic behavior.

Jitter occurs when there is a delay in either the start or the finish of an OB. For example: the
execution time can deviate by a few milliseconds between scans, or the start of an interrupt
OB can be delayed. For some control applications, such time lapses do not disturb the
proper operation of the controller, but in a highly time-sensitive process, a jitter of even 1 ms
can be significant.

The following settings for WinLC RTX can cause jitter in the execution of the control
programs:

® Priority settings for competing RTX applications
® Priorities among the WinLC RTX threads
e Execution Monitor sleep interval

The tuning panel (Page 72) of WinLC RTX provides several tools for reducing jitter in the
control program.

Jitter can also be caused by other sources than WinLC RTX:

e Jitter can be caused by the design of your control program. For example, different
branches in the logic of the control program might cause the execution time to vary.

e Jitter can be caused by the computer hardware. For example, jitter can be caused by an
operation with a long DMA cycle, such as a video card using the PCI bus. Jitter can also
be caused by a driver, such as for a CD drive or a diskette drive. Hardware-induced jitter
cannot be managed by software. Ardence provides an application to help evaluate the
suitability of the computer hardware for use with the RTX extensions.

e Jitter can be caused by an application that was created with the WinAC RTX Open
Development Kit (ODK), such as when a synchronous process takes too long to execute.
Refer to the documentation for WinAC RTX ODK for more information.
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Priority Settings for Competing RTX Applications Can Cause Jitter

Every RTX application that is running on your computer has one or more threads (or tasks),
and each thread has a priority. The RTX subsystem executes the RTX application threads
with the highest priority first and executes a lower-priority thread only when all of the higher
priority threads are finished or suspended (for example, to wait for some other activity to
complete or to "sleep" for a specified time). Threads with higher priorities interrupt and
suspend the operations of threads with lower priorities. After the higher-priority thread
finishes, the lower-priority thread resumes its operation.

The higher-priority thread interrupts the execution of the other applications.

thread

thread

Lower-priority
thread

Higher-priority

Normal-priority Run Suspended Run - Run Suspended Run Suspended Run

Run

The lower-priority thread runs only when all of the
threads with higher priorities sleep

WinLC RTX operates in a real-time subsystem (RTSS) that provides a range of priorities
above the typical Windows priorities. All threads of WinLC RTX execute at higher priorities
than threads for Windows applications. Windows applications can not cause jitter in WinLC
RTX, but another RTX thread that has a higher RTSS priority than WinLC RTX can induce
jitter.

You must also ensure that WinLC RTX and any other RTX application provide sufficient
sleep time to allow the Windows applications to run.

Higher-priority
RTX thread

WinLC RTX
threads

Windows
applications

The higher-priority thread interrupts the execution of the
other applications.

Suspended

Suspended

Run Run

All of the Windows applications run only when the
RTX threads sleep
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Jitter can occur when a process with a higher RTSS priority interrupts and suspends the
execution of the controller. As shown in the following figure, jitter typically appears in two

forms.

Higher-priority
thread

Thread for the
control program

This interrupt delays the
start of the next scan.

Suspended Run Suspended

This interrupt increases the
execution time of the scan.

h

Run Run
Execution Time Execution Time
" Scan Cycle " Scan Cycle

Jitter

[~]
v

Scan Cycle

140

[1]

[2]

The higher priority threads can cause jitter by delaying the start of an OB. This
could delay the start of the free cycle (OB 1) or of an interrupt OB (such as

OB 35 or OB 40).

The higher priority application can cause jitter by extending the execution time

for an individual scan.

You can use the tuning panel (Page 72) to increase or decrease the priority for the

WinLC RTX threads. The higher you set the priority for the WinLC RTX threads in relation to
the threads of the other RTX applications, the less jitter you typically encounter. However,
you must also ensure that WinLC RTX provides enough sleep time for other RTX and
Windows applications to run.

The tuning panel also provides information that allows you to monitor the amount of jitter in
the scan cycle.

For more information about priorities, refer to the following topics:
e Adjusting the Priority (Page 143)
e Real-Time Subsystem Priorities (Page 144)
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Priorities among the WinLC RTX Threads Can Cause Jitter

In addition to the thread that executes the OBs of the control program, WinLC RTX uses
other threads, including some with higher priority than the OB Execution thread. Some
examples of higher-priority threads are the execution monitor, the start event for an OB, the
watchdog events, the timers, communication interfaces, and I/O events. Any of these higher-
priority threads can induce jitter in the execution of the control program.

The relative priorities (priority classes) of the OBs in the control program itself can also
cause jitter. For example, an error OB delays or interrupts the execution of all lower-priority
OBs.

WinLC Includes threads such as the execution monitor, DP 1/O events (process
Interrupt Events alarms), timers, |/O driver, and watchdog timer

Error Interrupts (such as OB82 or OB85)

OB priority class 26

WinLC
2
o) P . Startup (such as OB100 or OB102)

(OB Execution)
Process Interrupts (such as OB40)

Cyclic Interrupts (such as OB35 or OB36)
OB priority class 2

Time Interrupts (such as OB10 or OB20)

OB priority class 1 Free Cycle (OB1)
N\ Z
WinLC N
Background Tasks Includes threads such as for communicating with other applications
|I| The threads of the interrupt events have a higher priority than the thread for the

execution of the control program. These threads can cause jitter by interrupting
the execution of the control program.

|E| The OB Execution thread includes the different priority classes for the OBs of the
control program. The interrupt OBs can cause jitter not only by interrupting the
free cycle (OB 1), but also by interrupting another interrupt OB with a lower
priority class.

(3] The background tasks for WinLC RTX include the threads that are used for

communicating with other applications, such as STEP 7. The OB Execution
thread and the higher-priority threads affect the execution of these tasks.
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The Sleep Interval Forced by the Execution Monitor Can Cause Jitter

WinLC RTX must sleep (release the CPU) periodically in order for the other applications to
run. The free cycle includes a sleep interval that follows the execution of OB 1. However, this
sleep interval can be interrupted by higher-priority OBs. Also, a scan cycle with a relatively
long execution time could cause other applications to wait too long to access the CPU.

To ensure that the controller does not exceed a specified percentage of CPU usage, an
execution monitor measures the sleep time within a fixed execution time limit. If the controller
does not sleep for the specified amount of time within the execution time limit, the execution
monitor (Page [156) forces a sleep interval.

The execution monitor forces a sleep interval to ensure that the controller
does not exceed the CPU usage

Execution Time Limit Execution Time Limit

r 3

v

Controller does not sleep Sleep time is sufficient for

Execution within time limit ... CPU usage ...
Monitor
OB1 Run

Because the execution monitor runs in a higher priority class than any OB, the controller
cannot interrupt the forced sleep interval. This could delay the start of an interrupt OB, such
as OB 35, until the end of the forced sleep interval. This delay in handling an interrupt OB
results in jitter.
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As a general rule for decreasing jitter, always design your control program to keep the
execution time of the higher-priority OBs as short as possible.

Execution Time Limit Execution Time Limit Execution Time Limit

A4

v

Execution
Monitor

Controller does not sleep
within time limit ...

Sleep time is sufficient Execution monitor
for CPU usage ... measures the sleep time

OB1

Run Run

A A

A4

Scan Cycle >
If the start event of an > Possible Jitter
interrupt OB is received during |
the forced sleep interval ... ... the start of the interrupt OB is delayed

| |
Execution Time | |
| |
| |

until the end of the forced sleep interval

WinLC RTX provides several options for managing the sleep time to avoid the uninterruptible
forced sleep interval:

® You can increase the minimum sleep time (Page 151) parameter for managing the sleep
time for the free cycle (priority class 1, or OB 1).

® You can call SFC 47 ("WAIT") (Page 155) to insert an extra, interruptible sleep interval
into the control program for managing the sleep time for an application-defined priority
class (priority classes 2 to 24).

® You can adjust the sleep-monitoring algorithm for the execution monitor (Page 156) for
managing sleep time at a higher priority class than any OB.

8.3 Adjusting the priority of the controller

WinAC RTX 2009

If other RTSS applications are executing on your computer in addition to WinLC RTX, you
can adjust the priority of the controller to improve performance. If no other RTSS applications
are installed, you do not need to adjust the controller priority. The priority of the controller
determines how WInLC RTX runs in relation to the other RTSS applications that are running
on the computer.

Adjusting the priority of the controller can reduce or increase the amount of jitter in the scan
time. The tuning panel allows you to change the priority of the controller application. When
you use the tuning panel to change the priority, the controller automatically ensures that its
interrupt activities, such as those that schedule interrupt OBs, are also set to an appropriate
priority.

A PC-based controller must maintain the essential features of a SIMATIC S7 PLC; however,
the PC-based controller must also allow the other applications to run on the computer.
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Procedure

8.3.1

144

To change the priority, follow these steps:

1. In the tuning panel, use the Priority slider to choose a priority based on the priority levels
(Page 144) of your operating system. The new priority is displayed as you move the
slider.

2. Click "Set" to set the priority to the new value.

Real-Time Subsystem Priorities

WinLC RTX provides real-time priorities for the most demanding control projects that are
absolutely time-critical. Because WinLC RTX competes only with other applications in the
real-time subsystem, the controller provides the most deterministic behavior, with a
possibility for reducing jitter in the scan cycle to less than 500 microseconds.

Because the controller runs with an RTSS priority above the Windows priorities, the sleep
time for the STEP 7 user program determines the amount of time for other Windows
activities and applications. Provide sleep time (Page 146) that allows other application to run.
Use the tuning panel to monitor the variation in scan times that occurs as the controller
executes your STEP 7 user program.

Although the RTSS environment allows priorities from 1 to 127, WinLC RTX only runs up to
priority 62. Another RTSS application thread could have a higher or lower priority than
WinLC RTX.

The controller application installs with a default RTX priority of 50, which typically delivers
satisfactory performance. If the controller competes with other RTSS applications for the
computer resources, set the priority for the controller application to run either above or below
the priority of the other RTSS applications.
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8.3.2 Threads and priorities

WinAC RTX 2009

The operating system of the computer uses a concept of execution threads (or tasks) to
execute the applications. Each application has one or more threads, and each thread has a
priority. The operating system executes the threads with the highest priority first. Lower-
priority threads are only executed when all of the higher priority threads are suspended (for
example, to wait for some other activity to complete or to "sleep” for a specified time).
Threads with higher priorities interrupt and suspend the operations of other threads that have
lower priorities. After the higher-priority thread finishes, the lower-priority thread resumes its
operation.

WinLC RTX does not control priorities in user-specific software, such as asynchronous
threads or other applications in the same environment.

Note

The CCX interface of the WinAC Open Development Kit (ODK) provides an
ODK_CreateThread function. Calling the ODK_CreateThread function creates asynchronous
threads with priorities that are adjusted when you change the priority of the controller.

If you do not use the ODK_CreateThread function to create threads (for example, if you use
a Windows API call to create or call a thread), changing the priority of the controller does not
adjust the priority of those threads.

Refer to the documentation of the WinAC Open Development Kit (ODK) for more
information.
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8.4 Managing the sleep time

8.4.1 Sleep Management Techniques

During a sleep interval, the controller allows other applications to use the resources of the
computer. By managing the sleep time, you can tune the performance of the controller in
order to allow all applications on the computer to run with acceptable performance. You can
use a variety of techniques for managing the sleep intervals for the controller:

® Adjusting the minimum sleep time parameter (Page 151). The minimum sleep time
determines the amount of sleep time that is added during the execution of the free cycle
(OB 1). This sleep time affects only OB priority class 1.

® Calling SFC 47 from your STEP 7 user program (Page 155). SFC 47 inserts a sleep
interval into the execution of your STEP 7 user program. This sleep time affects OB
priority classes 2 to 24.

e Adjusting the execution monitor (Page 156). The execution monitor uses a sleep-
monitoring algorithm (based on the execution time limit and the maximum execution load
parameters) to force a sleep interval. The execution monitor runs asynchronously to the
scan cycle. This sleep time affects all OB priority classes.

Managing the Sleep Time of the Controller

Because the controller shares the resources of your computer with other applications, you
must ensure that the controller sleeps for a sufficient interval to allow the other applications

to run.

NOTICE

The most effective method for granting time to other applications is to set the minimum
sleep time parameter to the largest value that your control application allows. The other
methods for managing the sleep time provide sufficient sleep time for the other applications
to run, but may degrade the performance of the controller.

WinAC RTX 2009
146 Operating Instructions, 07/2009, ASE00486536-03



Tuning the controller performance

8.4 Managing the sleep time

The controller provides the following techniques for managing the sleep time:

® The controller provides an execution monitor that enforces the maximum execution load
on the resources of the computer. The execution monitor measures the amount of sleep
time taken by the controller within an execution time limit, which is independent from the
execution time of the scan cycle. If necessary, the execution monitor forces a sleep
interval to achieve the specified execution load. This forced sleep interval suspends the
execution of any OB and can also delay the start of an interrupt OB.

® The controller provides a minimum sleep time parameter that adds sleep time for the free
cycle. This sleep interval occurs after the execution of OB 1. The minimum sleep time
affects only priority class 1. An OB in a higher priority class can interrupt this sleep
interval. The controller does not adjust the minimum sleep time to compensate for the
execution time of interrupt OB. However, any forced sleep interval (generated by the
execution monitor) is subtracted from the sleep interval generated by the minimum sleep
time.

® The controller supports SFC 47 ("WAIT"), which inserts a specified sleep interval for the
priority class of the OB that calls SFC 47. This sleep interval the OBs at the same or
lower priority class as the OB that calls SFC 47, but an OB in a higher priority class can
interrupt this sleep interval. You can use SFC 47 to create sleep time that can be
interrupted so that the controller can avoid jitter when handling any interrupts that are
critical for the application.

Affects ALL

Priority Classes Forced Sleep Interval of the Execution Monitor

Asynchronous Error Interrupts
Wait Interval Defined (such as OB82, OB83, OB85, or OB86)
Affects by SFC47
Priority Classes Startup

210 26 Typically called from a (such as OB100 or OB102)

timed interrupt (such
as OB35 or OB36) Process Interrupts
Interrupts all OBs with (such as OB40)

a lower priority
Cyclic Interrupts
(such as OB35 or OB36)
Time Interrupts
(such as OB10 or OB20)

Minimum Sleep Time

Affects Free Cycle
Priority Class 1 (OB1)
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8.4.2 Tuning the Scan Cycle

Procedure

As you test the performance of the controller during the development phase of your project,
consider the following strategy for adjusting the sleep time:

1. Set the minimum sleep time parameter to 0 and run the STEP 7 user program. This
allows you to determine whether there is unacceptable jitter in the scan cycle.

2. Toreduce any unacceptable jitter, first use the tuning panel to increase the minimum
sleep time and observe the effect on cycle time and CPU usage.

3. If the amount of jitter is still unacceptable, review the sections of the STEP 7 user
program that are being affected by the jitter. If possible, have your STEP 7 user program
call SFC 47 to add sleep time.

4. To further reduce any jitter, increase the execution time limit to the maximum possible
execution time for your control program.

Result
The tuning techniques in most cases achieve an acceptable or imperceptible jitter time.

If the sleep management techniques do not provide adequate improvement in reducing jitter,
consider increasing the priority of the controller (Page 143). (The priority of the controller is
not the same as the priority class of an OB.)

See also
Using the Tuning Panel (Page 72)
Adjusting the Minimum Sleep Time and Cycle Time (Page [151)
Adjusting the sleep-monitoring algorithm of the execution monitor (Page 156)
Using SFC 47 to Add Sleep Time in the STEP 7 User Program (Page [155)
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8.4.3 Example: Using the Execution Monitor Alone

To help explain the tools for managing the sleep time of the controller, the following example
shows how the execution monitor (Page 156) alone generates sleep time. You do not specify
a minimum sleep time (Page 151) in this example.

A second example, shows how adding a minimum sleep time to the free cycle affects the
execution of the free cycle.

The following example describes the execution of a STEP 7 user program that uses OB 1 to
start a 1-second timer, and then check the timer after an elapsed time of 1 second
(1000 ms). The tuning panel of controller has been configured with the following parameters:

Parameter Value

Execution Time OB 1 takes 900 ms to execute.

Minimum Sleep Time 0ms

Minimum Cycle Time Oms

Maximum Execution Load 90% (uses the default wake/sleep algorithm)
Execution Time Limit 9 ms (uses the default value)

Forced Execution Sleep 1 ms (uses the default value)

Sleep Time Generated by the Execution Monitor (Minimum Scan Time = 0)

If you set the minimum sleep time parameter to 0, the controller uses the execution monitor
alone to provide sleep time. The figure shows the operation of the execution monitor, using
the default values.

The execution monitor suspends the execution of OB 1 for 1 ms after every 9 ms of
execution by default in order to enforce a limit of 90% execution load (CPU usage). For
every 1 second of elapsed clock time, the default execution time for OB 1 is 900 ms, with
forced sleep intervals totaling 100 ms.

Notice that the sleep time occursat intervals within the execution of OB 1.

/

Execution Time Limit = 9 ms /
Forced Execution Sleep = 1 ms / /

!y

/

OB1 / {
.
Execution Time = 900 ms Sleep Time = 100 ms Sleep Time occurs during execution, not at

’ 90% (| 10% | the end of the scan
| Total Scan Time = 1000 ms |
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8.4.4
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Example: Effect of Adding a Minimum Sleep Time for the Free Cycle

This figure shows how changing the minimum sleep time from 0 to 200 affects the execution
of OB 1. The execution monitor still forces 100 ms of sleep time to occur during the
execution of OB 1. With the minimum scan time parameter set to 200 ms, the controller then
sleeps for only another 100 ms, for a combined total of 200 ms, before starting the next free
cycle.

The total scan time increases to approximately 1100 ms: the execution time (900 ms) for
OB 1, the forced sleep time (100 ms), and the sleep time at the end of the scan cycle
(100 ms).

Execution Time Limit = 9 ms
Forced Execution Sleep = 1 ms / /

OB1

Execution Time = 900 ms Sleep Time =200 ms 100 ms of forced sleep time
L 82% L, 18% 100 ms of sleep time after OB1 finishes
< > >

Clock Time for OB1 = 1000 ms

& »
<4 »

Total Scan Time = 1100 ms
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8.4.5 Adjusting the Minimum Sleep Time and Cycle Time

WinAC RTX 2009

The tuning panel provides the following parameters that allow you to manage the sleep time
of the free cycle (priority class 1, or OB 1):

® Minimum Cycle Time (in milliseconds) sets the minimum number of milliseconds from the
start of one free cycle to the start of the next free cycle. This value must be greater than
the execution time before it causes any sleep time to occur within the free cycle. You use
STEP 7 to configure the minimum cycle time for the controller when you create the
system (hardware) configuration. You can use the tuning panel to adjust the minimum
cycle time, but any changes are discarded when you shut down the controller. However,
you must use STEP 7 to make the changes permanent.

® Minimum Sleep Time (in milliseconds) determines how much sleep time is available
during the free cycle (OB 1) for allowing higher priority OBs and other applications to use
the resources of the computer. The controller automatically saves any changes to the
minimum sleep time made with the tuning panel. You do not use STEP 7 to make any
change to the minimum sleep time permanent.

The execution of the free cycle is affected by both the minimum sleep time and the minimum
cycle time values.

® The minimum cycle time by itself results in a fixed cycle time with a variable sleep time (if
the minimum cycle time is large enough to accommodate the execution time plus the
sleep time).

® The minimum sleep time by itself results in a fixed sleep time with a variable scan time,
depending on the length of the execution time.

The minimum sleep time value guarantees that a configured amount of sleep time occurs
within each free cycle, even if the value for the minimum cycle time is too small. The
controller releases control of the CPU for a sleep interval, This sleep interval is the larger of
either the configured minimum sleep time value or a sleep time that is computed from the
minimum cycle time parameter.

A WArRNING

If you set the minimum scan time to a value larger than the watchdog time, WinLC goes to
STOP mode during the first scan at the end of the watchdog time interval.

Causing the controller to go to STOP mode unexpectedly can cause damage to process
equipment or injury to personnel.

Do not set the minimum cycle time to be longer than the scan cycle monitoring time (the

watchdog time) configured in the STEP 7 Hardware Configuration Editor.
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Parameters That Affect the Sleep Time for the Free Cycle

The following figures explain the interaction between the execution time, the minimum sleep
time, and the minimum cycle time parameters.

Scan Cycle Scan Cycle

Cyclic OB

priority class OB35

Free Cycle . .
priority class Write | Read OB1 - Write |Read | OB1 —-
(OB1) |
Minimum Cycle Time Minimum Cycle Time l
< ¢|< :l
Execution Time Minimum Execution Time Minimum
Sleep Time Sleep Time
|I| For the first sample scan shown in the example above, the execution time plus

minimum sleep time is less than the minimum cycle time. In this case, the
controller increases the sleep time until the minimum cycle time is achieved.

(2] For the second sample scan shown in the example above, the execution of
OB 35 increases the execution time, and the execution time plus the minimum
sleep time is greater than the minimum cycle time. In this case, the controller
waits the minimum sleep time before starting the next scan.
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Scan Cycle Scan Cycle

OB40 0OB40

Interrupt OB
priority class

Cyclic OB OB35
priority class

Free Cycle Write | Read | OB1 m Write | Read | OB1 -_.
priority class

(OB1)

» < »
Minimum Cycle Time | Minimum Cycle Time
ble e »le »l
P p< - - Pe—— q
Minimum Execution Time Minimum
Sleep Time Sleep Time

A

Execution Time

E For the third sample scan shown in the example above, the controller executes
both a cyclic interrupt (OB 35) and an I/O interrupt (OB 40). The execution time
exceeds the minimum cycle time, and the controller waits the minimum sleep
time before executing the next scan.

E| For the fourth sample scan shown in the example above, the controller executes
OB 40 during the sleep time after OB 1 has finished. In this case, the controller
waits until the minimum cycle time before starting the next scan.

Because the execution of OB 40 does not reset the minimum sleep time
counter, it is possible that the controller does not provide sufficient sleep time to
allow other Windows applications to be processed. You must then use other
methods for ensuring that the controller provides a sufficient amount of sleep
time.
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Hints

You can use the following techniques to adjust controller performance using the minimum
sleep time and minimum cycle time parameters:

Use the tuning panel to test values for the minimum cycle time. After you have
determined the optimum value for the minimum cycle time, use STEP 7 to update and
download the system configuration for the controller.

Note

Changing the operating mode from STOP to RUN deletes any value entered by the
tuning panel and resets the minimum cycle time to the value stored in the system
configuration.

To ensure that the controller executes the scan cycle on a fixed schedule, use the
minimum cycle time parameter.

To ensure that there is always a sleep interval even if the execution time changes, set the
minimum cycle time to 0 (the default value) and modify the minimum sleep time as
needed. Modifying the minimum sleep time is especially useful during the development of
your STEP 7 user program.

When you are tuning the operation of the controller, be aware that the following situations
can increase the time required to complete the scan cycle:

The controller executes other OBs (such as OB 40 and OB 35) with higher priorities than
OB 1.

You use STEP 7 to monitor and debug the STEP 7 user program.

You use a variable table (VAT) with STEP 7 to display the status of the STEP 7 user
program.

An application with a higher priority is running on your computer.

The controller interacts with an HMI interface, such as WinCC.

Additional Methods for Managing the Sleep Time

154

Using SFC 47 to add sleep time in the STEP 7 user program (Page 155)

Adjusting the sleep-monitoring algorithm of the execution monitor (Page 156)
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8.4.6 Using SFC 47 to Add Sleep Time in the STEP 7 User Program

SFC 47 (WAIT) inserts sleep time into the execution of the STEP 7 user program, allowing
you to manage the sleep time for a control program by inserting the sleep time in a specific
priority class. When the STEP 7 user program calls SFC 47, the controller suspends the
execution of the OB for a specified number of microseconds and sleeps. During this sleep
period, the controller can interrupt this sleep period to execute an interrupt OB. Because an
OB with a higher priority class can interrupt the sleep time, higher priority OBs execute with
less chance of jitter.

Procedure
To use SFC 47 to add sleep time, follow these steps:

1. Call SFC 47 from an OB in your STEP 7 user program. Typically, you call SFC 47 from a
cyclic OB (such as OB 35) that starts within the execution time limit of the execution
monitor.

2. To provide greater control over when the sleep time occurs, you can define which OBs
are affected by setting the priority class of the OB that calls SFC 47.
For more information, refer to the example: Avoiding Jitter in the Start Time of an OB
(Page 161)

As shown in the following figure, you can use SFC 47 to insert a sleep interval that can
satisfy the execution monitor and still allow the controller to handle an interrupt OB. By using
a cyclic OB (such as OB 35) to call SFC 47, you can ensure that the sleep interval occurs
within the execution time limit of the execution monitor.

The sleep time parameter is rounded up to the nearest multiple of the HAL timer (Page 192)
period defined in the RTX Properties dialog. For example, if the HAL timer period is

500 microseconds (the default), and the sleep time parameter is 1200 microseconds,
WinLC RTX rounds up the sleep time to 1500 microseconds.

Execution Time Limit Execution Time Limit Execution Time Limit Execution Time Limit

B e T e
« pe e >

Interrupt OB
priority class OB40

Cyclic OB
priority class OB35 | SFC47 OB35| SFC47 OB35 I OB35 | SFC47

Free Cycle
priority class OB1 OB1
(OB1) / /

OB35 calls SFC47 to insert a sleep The controller can execute a
interval during the execution time limit higher-priority OB (such as OB40)
during the sleep interval of SFC47

Additional Methods for Managing the Sleep Time
® Adjusting the Minimum Sleep Time and Cycle Time (Page 151)
® Adjusting the Sleep-Monitoring Algorithm of the Execution Monitor (Page 156)
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8.4.7

Adjusting the sleep-monitoring algorithm of the execution monitor

The execution monitor uses a sleep-monitoring algorithm to ensure that the controller does
not exceed a configurable maximum execution load for the CPU usage within a monitor
interval.

The monitoring interval is calculated as the amount of time such that the maximum load
percentage of the monitor interval equals the entered execution time limit. The execution
monitor calculates the forced execution sleep time as the difference between the monitor
interval and the execution time limit.

The execution monitor determines whether to insert a forced execution sleep time if the OB
execution exceeds the execution time limit.

If there is sufficient sleep time within the monitor interval, the execution monitor does not
affect the execution of the program. Otherwise, the execution monitor forces a sleep interval.
The default execution load is 90%, and the default execution time limit is 9 ms. For the
default settings, the execution monitor calculates a monitor interval of 10 ms and a forced
sleep time of 1 ms.

The execution monitor runs asynchronous to the scan cycle and measures the amount of
sleep time that occurs within the monitor interval and enforces a minimum sleep interval.

e |f the scan cycle (execution time plus sleep time) is shorter than the monitor interval and
the sleep time is greater than or equal to the forced sleep value: The execution monitor
does not force a sleep interval.

® |f the scan cycle is longer than the monitor interval: The execution monitor forces the
controller to sleep for the required amount of time. Because the execution monitor runs in
a higher priority class than any OB, the controller cannot interrupt the forced sleep
interval. This could delay the start of an interrupt OB, such as OB 35 or OB 40.

Use the tuning panel to configure the parameters for the sleep-monitoring algorithm of the
execution monitor.

For more information, see the example: Avoiding jitter in the start time of an OB (Page 161)
This section contains the following information:

® QOperation of the execution monitor

e Parameters of the sleep-monitoring algorithm

® Configuring the parameters of the sleep-monitoring algorithm

e Situations that cause the execution monitor to force a sleep interval

e Situations that prevent the execution monitor from providing sufficient sleep time

Operation of the execution monitor

156

In addition to the sleep time that is added to the scan cycle (based on the minimum sleep
time and minimum cycle time parameters), the execution monitor uses a sleep-monitoring
algorithm that is based on a maximum execution load (percentage of CPU usage). For the
default execution load (90% CPU usage), the execution monitor measures the length of time
that the controller sleeps during the monitor interval of 10 ms and ensures that the controller
sleeps for at least 1 ms.

By measuring the sleep time, the execution monitor ensures that the controller allows the
other applications to access the computer resources while the controller sleeps. The
execution monitor also provides the safety net in cases where there are programming errors
(for example, an infinite loop in OB 100) that are not handled with other mechanisms.
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The difference between the forced sleep time and the minimum sleep time is that the
controller can interrupt the minimum sleep time to handle interrupts (such as OB 35 or OB
40), but cannot interrupt the forced execution sleep time.

When the execution monitor forces a sleep interval, the following actions occur:

® The controller immediately suspends the execution of the OB for the forced sleep interval.
By forcing a sleep interval, the execution monitor increases the actual time between
starting and finishing the OB being executed.

® The controller cannot respond to the start event for any interrupt OB until the end of the
forced sleep time. Delaying the start of the OB (for example, OB 35 or OB 40) until the
end of the forced sleep time creates jitter or latency in the actual start time of the OB.

The following illustration shows how the execution monitor might affect a control program.
Because the execution time for OB 1 in this example is greater than the execution time limit,
the execution monitor inserts a 1-ms sleep interval after the first two monitor intervals.
However, the execution monitor does not insert a forced sleep interval in the third monitor
interval because the controller sleeps longer than the required forced sleep time as required
by the configured minimum sleep time.

CPU Usage = 90% Execution Time Limit = 9 ms
Forced Execution Sleep = 1 ms
< » e Execution Time For OB1 20 ms
Minimum Sleep Time 10 ms
Maximum Execution Load 90%
Execution Time Limit 9ms
Forced Execution Sleep 1ms
Forced Sleep Forced Sleep
1ms 1ms
|« ple >
Execution Time for OB1 =20 ms Sleep Time =
(2 ms of forced sleep intervals) 10ms-2ms=8ms

(Minimum sleep time minus forced sleep)

WinAC RTX 2009

Note

The execution monitor runs asynchronous to the scan cycle. The example above shows the
execution monitor measuring time from the beginning of the scan cycle, but because the
execution monitor runs asynchronous to the control program, the beginning of the execution
time limit of the execution monitor does not necessarily coincide with the beginning of the
scan cycle.
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Parameters of the sleep-monitoring algorithm

Table 8- 1 The sleep-monitoring algorithm of the execution monitor uses the following parameters:

Parameters

Description

Execution time
limit

This value defines the maximum time (in microseconds) that the execution
monitor allows for OB execution before exceeding the configured maximum
execution load (CPU usage) of the monitor interval.

To determine the CPU load caused by the execution of the control program, the
execution monitor measures the time that the controller sleeps during the
monitor interval. If the controller does not use a sufficient amount of sleep time
(indicating that the CPU load exceeds the maximum execution load), the
execution monitor forces the controller to sleep for the remainder of the required
forced execution sleep time.

The default value is 9000 microseconds (9 ms).

Note: If you set this value greater than approximately 50000 (50 ms), you may
observe jitter in Windows applications and in response to the mouse or
keyboard. Test that the execution time limit you choose is appropriate for your
application.

Maximum
execution load

This value defines the maximum percentage of CPU usage that is allowed for
the controller to execute OBs during each monitor interval.

The default value is 90%.

Forced execution
sleep time

This read-only field shows how much sleep time (in microseconds) the
execution monitor requires during the monitor interval to satisfy the requirement
for the maximum execution load. The execution monitor subtracts any controller
sleep time that occurs during a monitor interval from the forced execution sleep
time to determine how much sleep time (if any) to force.

The forced execution sleep time is a calculated number based on the execution
time limit and the maximum execution load. The execution monitor corrects this
value as required, depending on the capability of the operating system
configuration to have timers operate at the specified intervals. For example, if
the HAL timer period (Page 192) (in the "RTX Properties" dialog box) is set to
500 microseconds, you cannot set the forced execution sleep time to 1200
microseconds. The value would be rounded up to 1500 microseconds.

The default value is 1000 microseconds (1 ms).

The execution monitor uses the execution time limit and the maximum execution load to
calculate the forced execution sleep. For example, the execution monitor uses the 90%
usage rate and the 9-ms execution time limit to calculate a 1-ms sleep time. In this case, the
monitor interval is 10 ms such that 90% of the monitor interval corresponds to the entered
execution time limit (9 ms).

During the monitor interval, the execution monitor measures the actual amount of time that
no OBs are executing (the sleep time), and performs the following actions:

e [f the controller sleeps longer than the sleep time (forced execution sleep time), then the
execution monitor restarts another monitor interval equal to the execution time limit and
does not affect the control program.

e |f the controller sleeps less than the sleep time (forced execution sleep time), then the
execution monitor blocks the execution of any OBs for the remainder of the sleep time.

158

WinAC RTX 2009
Operating Instructions, 07/2009, ASE00486536-03



Tuning the controller performance

8.4 Managing the sleep time

Any control program sleep time imposed because of the sleep-monitoring algorithm is
subtracted from the sleep time configured for the end of the free cycle as defined by the
minimum sleep time parameter.

The default value for the "Execution Time Limit" interval is 9000 microseconds (or 9
milliseconds) and the default value for the "Forced Execution Sleep" interval is 1000
microseconds (or 1 millisecond). This ratio ensures that the control program execution
cannot use more than 90% of the CPU time in any of the worst case situations described
above.

Configuring the parameters of the sleep-monitoring algorithm

WinAC RTX 2009

The parameters of the sleep-monitoring algorithm of the execution monitor are configurable
in the tuning panel.

OB Execution Manitor
Execution Time Limit [ps]:| 9000 Forced Execution Sleep Tirne [ps]: 10010
Max. Execution Laad [35]: I an Forced Execution Sleep Counter: I 0
Sat I Crefault I

To change the sleep-monitoring parameters, follow these steps:

Enter values in the Execution Time Limit and the Max. Execution Load fields. You can
change one of the fields or both.

Click "Set" to set the parameters.

To restore the default sleep-monitoring parameters, follow these steps:
1. Click "Default" to display the default parameters.

2. Click "Set" to set the default parameters.

Changes to the sleep-monitoring parameters take effect when the controller is in RUN mode.
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Situations that cause the execution monitor to force a sleep interval

Table 8-2  The controller must relinquish control of the CPU long enough to satisfy the maximum
execution load. Typically, the sleep time that is added to the end of the scan cycle allows
sufficient time for the operating system to process the other Windows applications.
However, some situations may require that the execution monitor force a sleep time.

Condition Description

Execution time for the The configured minimum sleep time for the free cycle begins after OB 1

control program exceeds finishes. If the execution time is longer than the execution time limit, the

the execution time limit. execution monitor forces a sleep interval because the controller did not
sleep the required amount within the monitor interval.

Minimum sleep time is Even when the scan cycle is less than the execution time, the minimum

insufficient for the sleep time may not provide enough sleep time. In this case, the

maximum execution load. controller would exceed the maximum execution load. The execution
monitor forces an additional sleep interval to ensure that the operating
system can run the other applications.

Interrupt OBs reduce the To process an interrupt OB (such as OB 35, OB 40, or OB 85), the
sleep time. controller can interrupt the sleep time for the scan cycle. This reduces
the time that the controller actually sleeps and can cause the controller
to exceed the maximum execution load, which affects the performance
of the other Windows applications.

By forcing a sleep interval, the execution monitor ensures that the other
Windows applications can be processed.

Situations that prevent the execution monitor from providing sufficient sleep time

Table 8- 3 In some cases, a high execution time limit can prevent the execution monitor from
managing the sleep time of the control program adequately. Under the following
conditions, the control program utilizes too much CPU time, which can result in jitter in
Windows response time to the mouse, keyboard, or other applications. For either case,
the problem can be resolved by lowering the execution time limit.

Condition Description

Execution time for the During startup, the controller turns the watchdog timer off and cannot
startup OB (OB 100 or OB | handle a program error, such as a loop in the logic of the OB or an
102) and the configured excessively long initialization routine.

execution time limit exceed | Because the scan cycle does not provide any sleep time for the startup
approximately 50 ms. OB (such as OB 100), the execution monitor cannot relinquish CPU

time for other applications. If the startup OB executes for more than
approximately 50 ms, jitter can occur in Windows response time to the
mouse, keyboard, or other applications.

Execution time for the Whenever the operating system has to wait more than approximately 50
control program and the ms to process the other Windows applications, the performance of
configured execution time | those applications can be noticeably affected. This can be a problem for
limit exceed approximately | an OB 1 with a long execution time, especially if other OBs (such as OB
50 ms. 35 or OB 40) extend the execution of OB 1.

Because the sleep time is added at the end of the scan cycle, and the
execution time limit is set to a high value, the sleep intervals are then
spaced too far apart for the other Windows applications to perform
naturally.
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Additional methods for managing sleep time
® Adjusting the minimum sleep time and minimum cycle time parameters (Page 151)

® |[nserting sleep time into the control program (SFC 47 "WAIT") (Page 155)

8.4.8 Example: Avoiding Jitter in the Start Time of an OB

The following example discusses two possible solutions for a program that experiences jitter
in the start of a cyclic interrupt (OB 32 to OB 36):

® |[nserting a sleep interval into the execution of your STEP 7 user program. For this
solution, you call SFC 47 ("WAIT") and specify the length of time to sleep. The controller
can interrupt this sleep interval to process other OBs.

® Changing the sleep-monitoring algorithm of the execution monitor. For this solution, you
use the tuning panel to change the execution time limit.

Scenario

Table 8- 4 In the example, a STEP 7 user program consists of OB 1 and OB 35. OB 1 takes 20 ms
to execute, and OB 35 starts every 100 ms and takes 1 ms to execute. The controller
has been configured with the following parameters:

Parameter Value

Execution Time for the STEP 7 user OB 1: 20 ms, and OB 35: 1 ms

program

Minimum Sleep Time 10 ms (uses the default value)

Minimum Cycle Time 0 ms (uses the default value)

Maximum Execution Load 90% (uses the default wake/sleep algorithm)
Execution Time Limit 9 ms (uses the default value)

Forced Execution Sleep 1 ms (uses the default value)
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The sleep time (10 ms) is added to the scan cycle after OB 1 has finished. However,
because the execution time for OB 1 (20 ms) exceeds the execution time limit (9 ms), the
controller exceeds the configured maximum execution load (90%) by not sleeping during the
execution time limit. Therefore, the sleep-monitoring algorithm forces the controller to sleep
for 1 ms after every 9 ms that OB 1 executes. As shown in the following figure, this forced
sleep can cause a variance or jitter of up to 1 ms between the time that the start event and
the time that the controller starts to execute OB 35. This jitter happens because all controller
operations are suspended during a forced sleep interval. Similarly, OB 35 could be
suspended for 1 millisecond if the end of the execution time limit interval occurs while OB 35
is executing.

9 ms Execution Time Limit 9 ms Execution Time Limit 9 ms Execution Time Limit

[ [ e

< — =

OB35

Forced Sleep (1 ms) Forced Sleep (1 ms)

OB35is not ——»
allowed to start

OB1

interval ...

|
The start event for OB35 is A |
received during a forced sleep

A ... but the start of OB35 is delayed until the end of the forced sleep interval (1 ms)

For many applications, a 1-ms jitter might be acceptable. However, you have several options
for removing this jitter:

® You can modify the STEP 7 user program to call SFC 47 and insert sleep time that can
be interrupted by OB 35.

® You can adjust the parameters for the sleep-monitoring algorithm to avoid the jitter
caused by the execution monitor.

Solution 1: Insert a sleep interval into the execution of your STEP 7 user program

162

You could avoid the forced sleep interval by using SFC 47 to add a periodic sleep interval
that occurs within the execution time limit (for this example, 9 ms). This sleep interval not
only ensures that the sleep-monitoring algorithm does not force the controller to sleep, but
also allows the controller to suspend this sleep interval and execute any OB that has a
higher priority than the OB that called SFC 47.

For this example, you can use SFC 47 to remove the jitter in OB 35:

e By ensuring that SFC 47 executes at a specified time. The STEP 7 user program calls
SFC 47 from an OB (such as OB 36) that has a priority greater than OB 1.

® By ensuring that OB 35 executes as scheduled. You configure OB 36 to have a lower
priority than OB 35.

® By ensuring a sufficient sleep interval during the execution time limit. You configure SFC
47 to wait for 3 ms, which ensures a sleep interval of at least 2 ms.
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To maintain a 50% ratio for CPU usage (20 ms execution time for OB 1 with a 10 ms
minimum sleep time), configure OB 36 to run every 6 ms (so that OB 1 executes for 6 ms,
then sleeps for 3 ms). You can then change the minimum sleep time to 0 ms, unless you
want to decrease the ratio for CPU usage.

To create an OB 36 that calls SFC 47 to create a 3 ms sleep interval, follow these steps:
1. From the STEP 7 Program Editor, create an OB 36 for your STEP 7 user program.
2. Enter the following program:
CALL "WAIT" // SFC 47 wait function
WT: 3000 // 3000 microseconds or 3 milliseconds
To configure the priority level time and execution time for OB 36, follow these steps:

1. Using the STEP 7 Hardware Configuration tool, open the WinLC Properties dialog and
select the Cyclic Interrupt tab.

2. Set the priority for OB 36 to 2 (or any other priority lower than the priority for OB 35).
3. Configure OB 36 to execute every 6 ms (by entering 6 in the Execution field).

The following figure shows how SFC 47 affects the execution of the STEP 7 user program.
Because OB 36 ensures that the controller sleeps at least 1 ms within the 90% wake
interval, the execution monitor does not insert a forced sleep interval. Therefore, OB 35
executes without any delay or jitter.

9 ms Execution Time Limit 9 ms Execution Time Limit 9 ms Execution Time Limit

»le »le vle
pe e b

OB35

OB36
SFC47

6 ms ., 3ms |
P >

N i i |

I B d :

OB1

Because SFCA47 inserts a sleep Whenever the start event for OB35 is received,

interval, the execution monitor does OB35 interrupts either OB1 or OB36 and starts without delay.
not force a sleep interval.

A /A A A
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Solution 2: Change the sleep-monitoring algorithm to eliminate the forced sleep interval

The following figure shows the jitter in the start time of OB 35 and also shows the values
displayed by the tuning panel. Notice that the tuning panel shows only the information about
OB 1. The tuning panel does not display information about OB 35. For this example, the
execution time for OB 1 is 20 ms. With the minimum sleep time of 10 ms, the total free cycle
time is 30 ms. OB 35 and other interrupt OBs can make the total scan time more than this,
depending on how fast the interrupt OBs execute.

Execution Time Limit = 9 ms
Forced Execution Sleep = 1 ms

R NP NP e

> (e e
Forced Forced No Forced Sleep
Sleep (1 ms) Sleep (1 ms)
OB35 OB35 is not

allowed to start

| T
|

The start event is I .. but the start of OB35 is delayed until the
received during a é end of the forced sleep interval (1 ms)
forced sleep interval ...

Execution Time = 20 ms Sleep Time = 10 ms
67% 33%

bl N
> >

A

Scan Cycle Time = 30 ms

By changing the parameters of the sleep-monitoring algorithm, you can configure the
execution monitor to use the minimum sleep time in the free cycle. For example: if the
longest total scan time for this example is less than 45 ms, change the execution time limit to
45000 microseconds (45 ms):

1. Open the tuning panel.

2. Change the execution time limit to 45000 (microseconds). For this example, do not
change the value for the maximum execution load.

3. Apply the new value.
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The following illustration shows the effect of the changed execution time limit.

Change the execution time limit to 45000 us (45 ms) to redefine the wake/sleep interval:

Wake interval = 45 ms
5000
45000 5000 Sleep interva = 5 ms

Execution Time Limit = 45 ms (45000 ps)

A

v

Because the controller sleeps for more than 5 ms, the
execution monitor does not force a sleep interval.

OB35 ] The start event for OB35 is not affected by
|| the execution monitor
OB1
Execution Time = 20 ms Sleep Time = 10 ms
e 67% =i: 33% N
8.5 Isochronous Mode for a Constant Bus Cycle

With WIinLC RTX, you can operate the DP Master in an isochronous mode to maintain a
constant bus cycle time.

Note

WinLC RTX allows you to use isochronous mode on more than one PROFIBUS DP subnet.
For CP 5611/CP 5621 communication interfaces, your computer must not share the
(IRQ) of the PClI slots (Page 195) used by the DP interfaces with any device operating in the
Windows operating system (for example, a video card). For example, the SIMATIC Box PC
627 provides two PCI slots that can be used for isochronous mode on two different
PROFIBUS DP subnets. Check the technical documentation for your specific PC regarding
interrupts and PCI slots.
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To implement an isochronous DP cycle, you assign a synchronous interrupt OB (OB 61 or
OB 62) with an associated process image to the DP master for synchronous update. Each
isochronous DP cycle contains the following elements:

® A global control command (Send Authorization) notifies the slave devices of the start of
the bus cycle.

® The cyclic inputs and outputs are updated.
® Any acyclic operations are performed.

e A variable delay allows the next DP cycle to start on the next multiple of the configured
cycle time.

Send Authorization Send Authorization Send Authorization
received from the DP received from the DP received from the DP
Master Master Master
DP Bus Cycle DP Bus Cycle DP Bus Cycle
Cyclic 1/10 Acyclic Variable
Update Operations Delay
le N
™ Ll
Constant DP Bus Cycle Time

During the bus cycle, two events signal the STEP 7 user program:
e At the end of the I/O update, an interrupt schedules the synchronous OB for execution.

e At the start of the succeeding cycle (when the Send Authorization command is being
transmitted to the slave devices), an event signals WinLC RTX that further execution of
SFC 126 and SFC 127 will return an error.

Between the two events (between the interrupt and the transmission of the global control
command), the synchronous OB can call SFC 126 and SFC 127 to execute the synchronous
updating of the process image partition that was assigned to the synchronous OB. If these
SFC calls execute without error, the 1/0 update is synchronized to the process image
partition update and occurs at a constant interval between updates.

You can configure the DP bus cycle when you configure network properties for the DP
master.

System requirements for an isochronous DP cycle

For an isochronous DP cycle, your system requires a CP 5611/CP 5621 or a CP 5613/CP
5603 card, hardware revision 6 or higher operating in interrupt mode (Page 195). If you use
a CP 5611/CP 5621 communication interface, the interrupt must not be shared.

To determine the revision level, you can use either the "Set PG/PC Interface" utility of STEP
7 or you can view the submodule diagnostics (Page 109).
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9.1 Connecting the Controller to the SIMATIC NET OPC Server

WiInAC RTX can use the SIMATIC NET OPC server to read and write data over the network.
You use the following tools to configure the OPC connection:

® OPC Scout for configuring the connection to the SIMATIC NET OPC server
e STEP 7 (HW Config and NetPro) for configuring the WinAC RTX controller
e Station Configuration Editor for configuring the PC station

Configuring an OPC Server connection requires the installation of SIMATIC NET.

Note

The critical step most frequently overlooked is Step 3: Configuring the S7 connection for the
OPC server (Page 173) in NetPro. After adding the connection for the OPC server, you must
set the connection type to "S7 connection" and enter a Local ID for the connection.

Task Overview

E;L Step 1 (Page 168): Station Configuration Editor (SIMATIC NET)
Add the OPC server to the PC station.
Step 2 (Page 170): HW-Config (STEP 7)

Add the OPC server to the hardware configuration in STEP 7.
Step 3 (Page 173): NetPro (STEP 7)
Add an S7 connection for the OPC server to the configuration of WinLC RTX.
Step 4 (Page 177): SIMATIC Manager (STEP 7)
Download the configuration to the controller.
| & Step 5 (Page 178): OPC Scout (SIMATIC NET)
Connect the controller to the OPC server.
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9.2 Step 1: Add the OPC Server to the PC Station

Tool: E) Station Configuration Editor (SIMATIC NET)
To configure the OPC server in the PC station, follow these steps:
1. Open the Station Configuration Editor and select an index.

2. Right-click to display the "Add" button. Click the "Add" button. This opens the "Add
Component" dialog box.

3. Select "OPC server" from the drop-down list of component types:

[add component x|
Tyee: T ~ |
Indes: f1 -

Parameter assig j

Corcd |t

4. Click "OK" to add the OPC server to the station configuration. The Station Configuration

Editor displays the OPC server in the index selected. (For this example, the OPC server
is configured for Index 1.)
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5. Click OK to save the PC station configuration and to close the Station Configuration

Editor.
T T TECIGED !
Components | Diagrostics | Canfigueabon Info |
Ststion:  [PCStation Mode RUN_P
Indes | MName | Type | Fing | Status | Run/Stop | Conn = |
1] | OPC S I N
2 WinLC ATX WirlC RTX e
3
4
5
3
7 -
8
3
10
n
12
13
14
15
-
" | prj
|
ki | Edi.. | Delete.. | Araon |
StationName., | Import Statin.. | Disable Station |
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9.3 Step 2: Add the OPC Server to the Hardware Configuration
Tool: [FHW Config (STEP 7)

Task summary
® Create a STEP 7 project for a PC station.
® [nsert the OPC server into the hardware configuration.

® Configure the OPC server.

Creating the STEP 7 project
1. Open STEP 7 and create a project (for example, OPCProject).

2. Insert a SIMATIC PC station with the same name as entered in the Station Configuration
Editor.

3. Double-click the Configuration icon for the PC station to open the STEP 7 HW Config
utility.

4. Insert the WinAC RTX controller in the same index as configured in the Station
Configuration Editor (Page [168).

~ Find |
Profile: | Standard LJ
= WinLC RT -~
+ [ BES7 B11-15B0O0-0VET
3 - [ BES7 B11-45B00-0VET
: + Wa.0

W41
Wi.2
4.3
Wd.4

<

M-F-F- -

ﬂﬂ (0] PC

CP 1616/CF 1604

I_nde:-t todule Od.. | Fi.. | K CP 5E11/CP 5621
1 CP 5613/CF 5603
2 [[f] winLC RTX BES7 Y45 IE General Ve
IF1 = -
i BES7 £11-43B00-0YET ~ £,

WwinLC AT WAS [for wWindC RTX 2003, BES? 1 ——
IF3 E71-0RCOB-0vAD);: Software Logic Controller for

IF4 wfindowes 2P Aista with BT Realtime v

Press F1 to get Help,
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9.3 Step 2: Add the OPC Server to the Hardware Configuration

Adding the OPC server to the hardware configuration
1. Expand the "User Application" folder in the hardware catalog.
2. Expand the "OPC Server" folder and select the following component: SW V6.4

3. Use a drag-and-drop operation to move the "SW V6.4" component to the same index as
configured in the Station Configuration Editor (Page 168). (For this example, the
OPC server is configured for Index 1.)

Ed:Hw Config - [WinLC RTX {Configuration) -- ProjOPC] — |EI|1|
[@l) Station Edit Insert PLC ‘iew Options ‘Window Help 18] =
D288 %&|= e daDE %8 e
o=l
¥ [0)PC i =
T TGP Server g | LY
IIE‘I [ L Tl Brofile: IStandard j
P2y -4, SIMATIC P Station |
IF3 -] Controller
IF4 D CP Industrial Ethernet
g - - CP PROFIBUS
4 - HMl
4 | | ED User &pplication
D Application
=+ OPC Server
®=|oF [ . swvB0SPe
Index Module E gw Eg? SP5...
1 OPCS L
z Wil C RTX ] swwB25P1 .
= [ swvea..
e = A =l
Fr [ ||OPCServer ~| £,
o OPC Server for the DP, FDL, FMS, 57 [between =
different subnets), ISO/TCP, SHMP, DF master
3 class 2, PROFINET 10, PROFINET CBA, SIMATIC LI
Press F1 to get Help. [ [ 7
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9.3 Step 2: Add the OPC Server to the Hardware Configuration

Configuring the OPC server
1. Double-click the OPC Server entry (Index 1) to open the "Properties” dialog.
2. Open the "S7" tab and select the "Activate" option (under "Access Protection").

3. To use the STEP 7 symbols (Page 178) for accessing controller data from the OPC
server, select the option "All" (or "Selected", to specify specific entries in the symbol
table) in the "Use Symbols" area.

4. Click “OK” to close the “Properties” dialog.

5. Click the "Save and Compile" button to create the hardware configuration for the PC
station.

Properties - OPC Server

Gereral| DF | DP masterclass 2| FOL | FMS 57 | 1S0/TCP | SNMP | PROFInet|

Cycle tirme; I'I oo ms

— Access Protechion
v Activate
Default rights: R j

™ Rights specific ta OPC item Edit.. |

— Uze Symbaols
" Maone
Lo

" Selected Select.. |

Time after which an unforwardable protocal alarm iz removed: IEEIEIEIEI s

b asirmurn number of pending alarms; a00

Carnicel | Help |

Once you have compiled the configuration in the STEP 7 project, you can close HW Config
and return to SIMATIC Manager.
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9.4 Step 3: Add an S7 Connection for the OPC Server in NetPro

9.4 Step 3: Add an S7 Connection for the OPC Server in NetPro
Tool: [ NetPro (STEP 7)

Task Summary
® Configure an S7 connection for the OPC server to the PC Station configuration.

® Assign a Local ID for the OPC server connection.

Configuring an OPC Server Connection in NetPro

1. In SIMATIC Manager, browse to the OPC server and double-click the Connections icon
to open NetPro.

K SIMATIC Manager - [OPCProject -- C:\Program Files"-.,Eien'lE_'ijfi -0 x|
% File Edit Insert PLC Wiew Options Window Help - ||5I |E|
D= 22|& |52 sl [o 2= 2of & [< Mo Fiter >
El--% OPCProject Connections
El,,@I PCStation
WiinLC BT
e OPC Server
Press F1 to get Help. v
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9.4 Step 3: Add an S7 Connection for the OPC Server in NetPro

2. Select the OPC Server in the PC station.

E%__%NEI:Pru - [OPCProject {Metwork) -- C:4 Program Files'...\ s7pr - |I:I|£|
%@ Metwork Edit  Imsert PLC  Wiew Options ‘Window Help =5 x|
[ |8 S| (e bld| 8 5L Bl
WP -
PCStation
iin LC
RTH
.| | _"|_I
Local ID Pattner D Partner Type il
1| | _"l_l
Ready |« 52 ¥ 27 Insert | i
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9.4 Step 3: Add an S7 Connection for the OPC Server in NetPro

3. Right-click the OPC server to display the context menu. Select the Insert New Connection
menu command to open the Insert New Connection dialog.

Insert New Connection il

— Connechion Partner

EI@ I the current project
El% OPCProject
EI,,@I PCStation

------------ Al multicast stations
% [ unknown project

Project: |OPCProject =

Statior: IF'I:Statin:nh

Application: |wmu: Rl

— Connechion

Type: I 57 connectian j

¥ Display properties before inzerting

| F, I Apply Cancel | Help |

4. Set the connection type to S7 connection and click OK to add the S7 connection for the
OPC server. The Properties dialog for the S7 connection opens automatically.
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9.4 Step 3: Add an S7 Connection for the OPC Server in NetPro

Assigning a Local ID for the OPC Server Connection

1.

In the Properties dialog, enter the Local ID for the S7 connection (such as OPC_1).

2. Click OK to add the S7 connection to NetPro.

3. Click the Save and Compile icon to save and compile your changes into the STEP 7

project.
E‘,}__%NEI:PrD - [OPCProject {(Metwork) -- C:%Program Files',..." 57 - |EI|£|
B8 network  Edit Insert PLC Wiew  Options  Window Help == x|

=9 % @ e daldl 8 &S Bzl e

WP -

PCStation

al

Local I Partrner |C

PC 9 PCStation HWinl... | 57 connection

al

Ready 11 From 1 selected |Insert | i

After you have compiled the S7 connection for the OPC server into the STEP 7 project, you
can close NetPro and return to SIMATIC Manager.
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9.5 Step 4. Download the Configuration to the Controller

9.5 Step 4: Download the Configuration to the Controller

Tool: @ SIMATIC Manager (STEP 7)

Note
The controller must be executing to download the configuration from STEP 7.

To download the configuration, follow these steps:

1. If the controller is not executing, start the controller.

2. In SIMATIC Manager, select the SIMATIC PC Station icon.

3. Select the PLC > Download menu command or click the Download icon on the toolbar.

QSIMATIE Manager - [DPCProject - C:4Program Files"-.,Sien'lE'::::: - |I:I|£|
£ File Edit Insert PLC View Options ‘Window Help -] x|

0| 82|77 &|e=l@ sl [0 2s 2o [ [ Mo Fiker >
Bl gEF‘miect fal Corfiguration WirlC RTX
o

_ OPC Server
WinlC BT
- OPC Server

Press F1 ko get Help, o
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9.6 Step 5: Connect the Controller to the OPC server

9.6 Step 5. Connect the Controller to the OPC server
Tool: || OPC Scout

Task Summary
® Add a connection in an OPC project for the SIMATIC NET OPC server.

e Define the items to be accessed through the OPC server.

Creating an OPC Project

Select the Start > SIMATIC >SIMATIC NET > OPC SCOUT menu command to create a new
project in OPC Scout.

Adding a Connection (Group) in an OPC Project for the OPC Server
To add a connection to the SIMATIC NET OPC server, follow these steps:

1. Expand the Local Server(s) directory in the Servers and Groups for the project.

2. Double-click the OPC.SimaticNet element to add a connection (or group) for the
SIMATIC NET OPC server.

[EJorc Scout - New Project I =101 x|

View Server 7

File
@] uf 5| afF
Bervers and groups fitems: incl. sislus mfomalion
= g Serveili] ltlem Names Value | Format Type Access Quality Time Stamp L
= B Local Serverls) 1
@ OPC SenatcHMIPTF
% OPC SmakicHET
& OPC SmaticNET.DP
& DOPC SimaticNET PD
= H5 Reamate Servers)
My, Acdd Remate Servars|

LeJ | 2 | :

% e =
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WinAC RTX 2009

9.6 Step 5:

Connect the Controller fo the OPC server

. In the Add Group dialog, enter the Group Name for the connection (for example, Group1).

T X
1~ Group Properties:
' Ertera Group Mame"
| |Groupt
. Creabe neve group active W
Requested update rate in ms ILS‘:":| j
I Estended ax Cancel Apply

to the OPC server.

m!.lf-'-". Scouk - Mew Project 1
File View Server Group 7

4. Click OK to add the group to the OPC server. OPC Scout adds the connection (Group1)

=10i %]

@ @ 5| Gl gl
Bevesandgoups e incl, stalus nfomation
[ g Severs] Item Names Value Format Type Access | Quality Time Stamp
= B Local Serverfs)

& OPC SamatcHMIPTF
= &g# OPC SimatichET

[Mevt group]
2F OPC SmatcHET.DP
£r OPC SmacNET.FD
= g% Remate Serveds)
\,3, Add Remote Sanvars(

4 | x

| Successhilly connected bo: ‘0PC SimabcHET
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9.6 Step 5: Connect the Controller to the OPC server

Configuring the Items to be Accessed (Using Absolute Addressing)

Note

This procedure describes how to use absolute addressing when configuring the OPC server.
You can also use the STEP 7 symbol table for connecting the OPC server, as described in
the section "Configuring the Items to be Accessed (Using the STEP 7 Symbol Table)".

Use the following procedure to configure the OPC server to use an absolute address for
accessing data in the controller:

1. Open the OPC Navigator by double-clicking the connection (Group1) for the OPC server.
= ] Xl

i s The bsted ltem(s] wil be added 1o Gr

= & Cornechons
G
4 # 0oFz
iy D
SFDL

-
4z
i

\SNMP:
\SR- <
\GYM:

I S e A R
=
e

#

| oK Cancel

L I 3

| Connections is selected 1317/2004 | 221PM

2. To add an item to be accessed, expand the \S7: folder and select OPC_1.

: . [Leaves | hemMames  [Thelsted Rem(s) wil be sdded to Group

= I:IF'E 1 %
[+ My objects £
[+ (M blocks
[ MY scan
[ My akazes
WEHMP:

S frer | o6 | aneel
P — o -
[OPC_1 15 selected

31702004 [ 224PM
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9.6 Step 5. Connect the Controller to the OPC server

3. To configure access to M 0.0, expand the Objects folder and expand the M folder (for the
bit memory area).

Hades L iean K e The Ested Itemlz] wil b= sdded to
=11 Connections -]
ey O
&y DFz
ooy DR
gy VDL
gy NEMS -_}_l
B &
B-53 OPC_1 i|
[=]-“4 objects
= I i
K\;} [Mew Definitio
e |
= ¢ 0
- Pl
B o z pre | ok | conca |
4| | » < »]
| M iz selected 131772004 | 233PM ¢

4. Double-click the New Definition icon to open the Define New ltem dialog.

5. To define a connection for M0.0, select X (for bit) field from the drop-down list in the Data
Type and enter the byte address (0) and bit number (0). (You can also enter an alias for

the item.)
x|
—OBJECTTYPE_S7
Datatype Adrezs Bit Mo Ma, Yaluss
[ =] |0 o |
i} i}
1] ta
5535 7
lemaias: |M0-d
o | cawel | e |
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9.6 Step 5: Connect the Controller to the OPC server

6. Click OK to define an item for MO.0.
_r_lm -Mawigator

L
@
el

B3 OPC_1

i
The Bsted Item(s] il be sdded 1o

=424 objects
SE=")
ey [New Definition] —
=+ |
of: !
=+ FI
“ 84 pa frer |[ 0K | Concel

| [Mew Dedinition] is selected

[2/2502004 [ 255PM

7. Select the MX0.0 entry and click the

Add arrow (-->) to enter the following syntax that

defines a connection for MX0.0: S7:[OPC_1]MX0.0

8. Select the entry (S7:[OPC_1]MX0.0)
Group1.

and click OK to add the connection for MX0.0 to

o __. ]
Nodes ETET P The sted Itemis) wil be added to

=54 objects
B3 M
ey [New Definition] —

gy |

ol |

=+ Pl
i H PO

o C

=

O MO0 57[0PC_1MO_0 STIOPC_1M<0D

O MO0 S7[0PC_1Mx<0.0

ok | concel |

| [Mew Dedirition] iz selected

[2/26/2004 [ 256PM
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Result

9.6 Step 5. Connect the Controller to the OPC server

After adding the item to Group1, OPC Scout displays name and other parameters for the

item. You can now use any of the methods supported by SIMATIC NET OPC server.

BﬂF‘l Soout - New Project]
View Server Group Item 7

=101 %]

EIEIQI | [0 [7 9] +-
e S )Y

ervels and groups

items slatug mformation

'—-ﬁ Serve(e]
= B Local Servers)
& OPC. SmacHMLPTF

1 [s7joPC_ipon;

ltem Names | Value |

False

Format
Onginal

Type | Access |

bool A

= ¥ OPC SimatichET

[Mew group]
& OPC.SmafichHET.DP
& OPC SmaticNET PD
=-$8 Remate Senvels)
My, Acd Remote Servers|

4 E

| Beml{z] successhdy added

|Ho

Configuring the Items to be Accessed (Using the STEP 7 Symbol Table)

If you created a symbol table for the STEP 7 program that you downloaded, you can use the
symbols for connecting the OPC server to the data in the controller. To configure the items to
be accessed using the STEP 7 symbol table, follow these steps:

1. Open the OPC Navigator by double-clicking the connection (Group1) for the OPC server.

2. Browse to the folder for the controller to display the symbols that have been downloaded

to the controller.
&

= ﬁ Conrechors
il
&y DPZ
& gf \DP
iy DL

o WinlC AT

PCStation WinlC
FCStation winlC
FLS1ation Winl.C
PCStation winLC

FLSEation \WinlC”

O Pumpe
O Pumgp3
O Wahel
0 Wk

[ The listed ez wil be added 1o

g [ ok | cancel |

|WinLC i sedected

13717/2004 | 830AM
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9.6 Step 5: Connect the Controller to the OPC server

3. After selecting the symbols for the data to be connected to the OPC server, click the Add
button (-->).

I opc-Navigator .
Hodes R [T The listed Iten(s] will be added 1o
= g Cornectons - Pumel  PCStdtionwinlC FCStabon, Winl © RTH Pump)
i DHP O Purp2  PCStationWinlC
i n gpz O Pumg3  PCStation WinlC
; " "-.FDL O Vaheal PCStation WinlC
ji ™ \FMS: O Va2  PCSistionWinlC [
E ST LH
- 3 \SNMP: i
+ g NS Joat
=23 \SYM:
£1-53 PCStation
‘2 WinLC RTX
_] Fiter oK | Cancel I
4] | [
| WinLC i sedected |3A7/2004 | 835 M o

4. Click the OK button to add the symbol to Group1.

Result

After adding the item to the group, OPC Scout displays symbol name and other parameters
for the STEP 7 symbol.

EIIF'-E' Soouil - New Projeck ] - ..u.I.u.I.!]

Fle View Server Group Ttem 7

=) 9] & [75([7 of +-|

|Servers and oroups Jrems nel status infomation
=i gl Serverls] ltem Names | Walue | Format = Type Acces
= ) Local Servers) 1 |57pPC_1MO01 Fahe Original baol R
=l Be OPC SimatichET 2 PCStalion WinLC AT Pump? |False Diiginal bl Rt
Gioupl 3
[Mew group)

& OPC SimaticNET DP

& OPC.SimsticNET.FD
- % Remate Seaver(s)

"Wy, Add Flemote Sesvers|

[Item(z] successhuly added [ Mo, |2 A
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Operating WinAC RTX with S7-modular Embedded 1 O

Controller

10.1 Overview

Introduction

EC31-RTX

Reference

WinAC RTX 2009

S7-modular Embedded Controller (S7-mEC) is a PC with S7-300 design that runs on a
preinstalled Windows XP Embedded operating system.

S7-mEC can be mounted in horizontal position onto a mounting rail. It can be expanded into
a modular S7-mEC system by installing S7-300 modules and expansion modules. A flash
memory is used to backup the data.

S7-mEC is an open platform for user specific applications and provides access to S7-300
I/O.

EC31-RTX is the controller module within S7-mEC preinstalled with the operating system
Windows XP Embedded SP2 Feature Pack 2007, WinAC RTX 2009, and SIMATIC NET
2008 (with SIMATIC NET Softnet-S7 Lean Edition 2008).

Compared to WinAC RTX on other platforms, there are certain differences in the handling of
EC31 with WinAC RTX:

® | ayout and appearance of the controller panel
® QOperation

® Hardware configuration

Note
New System status lists

The system status lists have been enhanced by S7-mEC functionality.

A listing of all system status lists is available in Chapter "System Status List (SSL)
(Page 200)".

For additional information on WinAC RTX within S7-mEC, refer to the S7-modular
Embedded Controller EC31-HMI/RTX
(http://support.automation.siemens.com/WW/view/en/28593853/133300) operating
instructions.
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10.2 Controller Panel

10.2 Controller Panel

Status and error displays of the panel
The picture below shows the WinAC RTX panel when used within S7-mEC:

FI winic RT EC [2] 5[]

Eile CPU  Help

SIMATIC 57-mEC SIEMENS

LR R 'R RN

The panel of the Embedded Controller is equipped with the following LEDs:

LED designation Color Meaning

BF1 red Flashes on bus error at interface X1 PN LAN P1 or
X1 PN LAN P2

BF2 red Flashes on bus error at submodule on slot IF2

U1/BF3 red Flashes on bus error at submodule on slot IF3

U2/BF4 red Flashes on bus error at submodule on slot IF4

SF red Group errors

5VvDC green 5V supply for the backplane bus
(is switched off after you shut down the Controller by means
of "Shutdown").

RUN green WinLC on the Embedded Controller is in RUN.

STOP Yellow WinLC on the Embedded Controller is in STOP.

LEDs BF1 to BF4 correspond to the IF slots of WinLC RTX. These are preconfigured in the
component configurator.

Notes on operation

Note

The RUN and STOP mode selector positions show the selected operating mode. The RUN
and STOP indicators show the actual operating mode of the EC31-RTX.

You cannot change the status of the controller by clicking the status indicators.

When the RUN LED flashes and the STOP LED is lit, this signals a transition from STOP to
RUN mode. The STOP LED goes dark to indicate that the transition to RUN mode is
complete.

WinAC RTX 2009
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10.3 Operation

10.3 Operation

Mode selector switch

You cannot change the operating state using the panel. You must use the mode selector on
the module to switch the EC31-RTX/EC31-HMI/RTX to RUN, STOP, or MRES mode.

Memory reset (MRES)

You can reset the memory of the EC31-RTX/EC31-HMI/RTX (same as a CPU S7-300) as
follows:

e With the mode selector (see S7-modular Embedded Controller EC31-HMI/RTX operating
instructions, Chapter "Operating EC31-RTX/EC31-HMI/RTX")

® Via STEP 7 (see STEP 7 help, "Memory reset of CPUs/FMs")

Data memory
® Flash memory

The EC31 is equipped with a flash memory that can be used for storing data and to
archive configuration data. This memory is split up into two default partitions.

e NVRAM

The EC31 is equipped with an NVRAM area. This 512 KB memory is located on a
separate chip.
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10.4 Hardware configuration

10.4 Hardware configuration

Hardware configuration

For use of WinAC RTX on the Embedded Controller, centralized 1/O can also be connected.
The connection is implemented by means of backplane bus similar to the setup for an S7-
300 CPU.

Interfaces of the EC31-RTX
The picture below shows the interfaces and connections of the EC31-RTX.

X2 PN [LAN]
MAC-ADD

00-0E-8C

— AB-60-D4
f |

LALL|

X60/X61
uSB

Number Element
1 Interface X2 PN (LAN) for Ethernet
2 Interface X1 PN (LAN) for PROFINET
3 Power supply connection
4 USB 2.0 ports

EC31-RTX comes with two Industrial Ethernet interfaces:
e X1 PN (LAN) P1/X1 PN LAN P2

The interface is used as PROFINET interface.
® X2 PN (LAN)

The interface is assigned to the PC station in index 3 at IE_General and is preconfigured
for Industrial Ethernet communication. It supports PROFINET basic communication.
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Communication

Archiving

WinAC RTX 2009

10.4 Hardware configuration

Ethernet/PROFINET: The communication interface X1 PN (LAN) is already preconfigured
(ERTEC 400 on Slot IF1 as a submodule of WinLC RTX).

PROFIBUS DP: As an option, the CP 5603 communications processor can be used in the
EM PCI-104 expansion module. The CP 5603 can be found in the hardware catalog under
"SIMATIC PC Station > Controller > S7-modular Embedded Controller > EC31 ...". You can
insert the CP 5603 into one of the free slots IF2, IF3, or IF4 of the PC station.

MPI: WinAC RTX within S7-mEC does not support the MPI communication interface.

For further information, refer to Chapter "Pre-configured system" in the S7-modular
Embedded Controller EC31-HMI/RTX
(http://support.automation.siemens.com/WW/view/en/28593853/133300) operating
instructions.

Configuration data can be archived in *.wld files for reuse and transfer.

NOTICE

The wid files of WinAC RTX and WinAC RTX within S7-mEC are incompatible.
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10.4 Hardware configuration
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11.1 Technical Data

Order number
WiIinLC RTX V4.5 is a component of the WinAC RTX 2009 package: 6ES7671-0RC07-0YAO.

Technical specifications

The complete technical data for WinAC RTX 2009, order no. 6ES7671-0RC07-0YAO, can be
found at SIMATIC Customer Support
(http://support.automation.siemens.com/WW/view/en/6ES7671-0RC07-0YAQ).

11.2 Changing the Virtual Memory Paging Configuration

Procedure
To change the virtual memory paging configuration, follow these steps:
1. Select System from the Windows Control Panel.

2. From the Advanced tab of the System Properties dialog, click the Settings button for
Performance.

3. From the Advanced tab of the Performance Options dialog, click the Change button for
Virtual memory.

4. Make any changes you need, and click OK on the dialogs to complete your configuration.

Result
The virtual paging memory configuration has your new settings.

WinAC RTX 2009
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11.3 Troubleshoofing

11.3 Troubleshooting

11.3.1 Relevant information regarding IntervalZero RTX

The RTX real-time extensions provide the determinism and performance of a real-time
operating system within the Windows XP environment. However, not all computer
configurations (hardware and software) support the installation and operation of Ardence
RTX. When testing the operation of IntervalZero RTX and WinLC RTX on your compulter,
check the following items:

e RTX s installed and running. You must have administrator rights (ADMIN) for the
computer. Your computer must meet the hardware and software requirements described
in the RTX Runtime Release Notes. In addition, the HAL (Hardware Abstraction Layer)
installed must be one that RTX supports.

e RTX uses a free interrupt for operation of a communication interface in interrupt mode
(differs according to manufacturer). If a free interrupt is not available, the communication
interface operates only in polled mode and not in interrupt mode.

e RTX is able to operate without interference from hardware components installed in the
computer. Some components (such as the video card) can cause problems that affect the
performance of real-time control with IntervalZero RTX.

Setting the HAL timer period

The HAL timer period sets a number of microseconds as the basis for RTX timers. The
default value is 100 microseconds. WinLC RTX uses the RTX timers for starting certain OBs,
for SFC 47 (WAIT), and for other internal events. Changing the HAL timer period may
provide more deterministic behavior for some applications that require accuracy of less than
1 ms. However, decreasing the HAL timer period also increases the CPU load, with no
benefit for most applications.

NOTICE

Changing the HAL timer period to a value lower than the default value can increase the
load on the CPU of your computer. This increased CPU usage could affect the operation of
your application.

If you change the HAL timer period, always test your application to ensure that the
increased CPU load does not adversely affect the operation of WinLC RTX.

To change the value for the HAL timer period, follow these steps:

—_

. Use the Start menu to open the Windows Control Panel.
Double-click the RTX Properties icon to display the "RTX Properties" dialog.
. Click the "Setting" tab to display the parameters for the HAL timer.

A owN

. Adjust the value for the HAL timer period (in microseconds) and click OK.

WinAC RTX 2009
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Operating a communication interface in interrupt mode

On some computers, RTX allows a free interrupt for a communication interface (varies for
different computer manufacturers). If a free interrupt is not available, CP cards (including

integrated PROFIBUS or PROFINET communication interfaces on Siemens PCs) operate
only in polled mode and not in interrupt mode, which can affect the performance of the CP.

Additional information on this can be found in Improving the performance of a
communication interface (Page [195).

Using the RTX Platform Evaluator to check performance

On some computers, some components of the computer (such as a video card) can cause
problems with Interval Zero RTX that affect the performance of real-time control.

You can use the RTX Platform Evaluator utility to determine if your computer has any
hardware installed (such as a video card) that may introduce jitter or latencies.

The RTX Platform Evaluator is not included with WinAC RTX. Contact Interval Zero to obtain
the RTX Platform Evaluator and information about how to install and use it.

Changing the HAL type for the computer

WinAC RTX 2009

CAUTION

Changing the HAL type can create a situation where the computer cannot be booted. You
must then recover by using an Emergency Repair disk.

Changing the HAL type changes the entry in the Windows registry. Errors in the registry
can keep the computer from rebooting.

Before you make any changes to the Windows registry (such as changing the HAL type),
always create an Emergency Repair disk. Select the Start > Programs > Accessories >

System Tools > Backup menu command to create an Emergency Repair disk.
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11.3.2

194

Troubleshooting Network Problems

The controller panel provides the EXTF and BUSF status indicators that can be used to
diagnose problems with the 1/0O communication network. The table below describes the
activity of the EXTF and BUSF indicators to help you determine the type of problem and a

possible solution.

EXTF BUSF Description Action
Off Off No configuration | Ensure that the submodule configuration has been entered
into your STEP 7 project. Download the project's System
Data container to the controller.
Normal operation | The configured DP slaves or PROFINET IO devices are
responding. No action is required.
On Flashing | Station failure Check to see that the bus cable is connected to
WinLC RTX (the CP card) and that all segments are
correctly terminated at powered nodes.
Check to see that the bus is not interrupted.
At least one of the | Wait for completion of the power-on cycle. If the indicator
DP slaves or continues to flash, check the DP slaves or PROFINET 10
PROFINET IO devices and evaluate the diagnostic data.
devices could not
be accessed
— On Bus fault Check the bus cable or Ethenet cable for an electrical
(hardware failure) | short, a broken wire, or no connection.
On Off Diagnostic error Indicates that a fault condition has not been cleared or that
one of the following conditions has occurred:
¢ An I/O module with diagnostic capability has initiated
OB 82.
e A submodule configuration does not match the
configuration downloaded from STEP 7, for example
one is CP 5613 and the other is CP 5611/21.
On On CP error Indicates that a configured CP can not be found or is
defective.

In addition to these visual indicators, you can use the Diagnose Hardware feature of the
STEP 7 programming software to determine which nodes are experiencing problems and to
determine the nature of the problem.

WinAC RTX 2009
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11.3.3 Improving the Performance of a Communication Interface

To use a PROFIBUS DP interface in isochronous mode (Page [165), the DP interface must
operate in interrupt mode. For maximum performance of a PROFINET 10 interface, the
interface must also operate in interrupt mode.

Note

WinLC RTX allows you to use isochronous mode (Page 165) on more than one PROFIBUS
DP subnet. However, for the CP 5611/21 and Intel PRO/1000 communication interfaces,
your computer must not share the IRQ of PCI slots used by DP interfaces with any other
Windows operating system device (for example, a video card). For example, the SIMATIC
Box PC 627 provides two PCI slots that can be used for isochronous mode on two different
PROFIBUS DP subnets.

Tool: You use the Windows Device Manager.

WinLC RTX accesses communication interfaces in either interrupt mode or polled mode.
Interrupt mode provides improved performance over polled mode.

In order for WinLC RTX to use interrupt mode for accessing a communication interface, you
must configure your computer so that the communication interface does not share an IRQ
(interrupt request) with a Windows-controlled device.

Checking IRQ assignments

WinAC RTX 2009

Use the following procedure to determine whether the IRQ assignment for a communication
interface is shared with an IRQ assignment for a Windows-controlled device:

1. Right-click the "My Computer" icon and select the "Manage" menu command.

2. Select the Device Manager, and then select the View > Resources by Type menu
command.

3. Open the "Interrupt request (IRQ)" folder. The numerical values shown beside each entry
indicate the IRQ assignment.

4. Locate the entry for the communication card in the device list. If the IRQ assigned to this
entry is assigned to any other device, the card is sharing an interrupt with that device. If
this other device is Windows-controlled, the communication card will be operated in
polled mode if it is configured as a submodule of WinLC RTX. Otherwise, the
communication card operates in interrupt mode.
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Determining whether a device is Windows-controlled or RTX-controlled

To determine whether a device is Windows-controlled (as opposed to RTX-controlled), follow
these steps:

See also

196

1.

2.

Right-click the device entry for the communication card in the Device Manager list and
select "Properties".

Select the "General" tab on the Properties dialog box and check the device type value. If
"RTX Driver" is displayed, the device is RTX-controlled. Otherwise, it is Windows-
controlled.

If a CP 5611/21 or Intel PRO/1000 communication interface shares an IRQ number with a
Windows-controlled device, use one of the following methods to change the system
configuration for your computer and to assign a different IRQ number to the communication
interface:

Use the BIOS setup utility for your computer to manipulate IRQ assignments and remove
the IRQ conflict.

Install the communication card in a different PCI expansion slot of your computer.
Because the PCI slots are often assigned different IRQ numbers, installing the card in a
different slot might eliminate the conflict. However, changing the slot can also result in a
new conflict.

If the IRQ conflict is due to a built-in device (for example, an Ethernet or SCSI controller),
consider using the BIOS setup utility to disable the conflicting built-in device, if possible.
In this case, you might have to use an equivalent expansion card to replace the
functionality of the disabled device.

Using these methods can be a slow process, and you might not find a solution that assigns a
suitable IRQ number to the communication interface. If no configuration can be found that
eliminates the IRQ conflict, you must either select a different PC platform or you must use
the polled mode of operation for the communication interface.

For multiple cards, repeat this process as necessary to resolve all interrupt conflicts.

What Is a Communication Interface? (Page 33)

WinAC RTX 2009
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11.34 Responding to Diagnostic Events

WinAC RTX 2009

If an error is detected by the controller, the error condition is logged in the diagnostic buffer
(Page 75) as a diagnostic event. The diagnostic events that are typically associated with
distributed 1/0 can cause the controller to execute the following OBs:

® OB 40 responds to hardware interrupts (process alarms) generated by an I/O module
with configured interrupt capability.

® OB 82 responds to diagnostic interrupts generated by an I/O module with configured
diagnostic interrupt capability.

® OB 83 responds to module removal/insertion of a DP Slave or PROFINET IO device, (for
example, ET200M), which has been configured for module pull/plug support.

e OB 85 responds to a priority class error. There are multiple causes for OB 85 relating to
the distributed 1/0O system. If the controller attempts to copy a module's inputs to (or
outputs from) the process image during the 1/O cycle, and the module is not operational,
then an OB 85 is executed.

® OB 86 responds to a station failure or some other interruption of the physical network
(such as a short circuit).

® OB 122 responds to an I/O access error by the user program. If OB 122 is not
programmed, the controller goes to STOP mode.

You can use SFC 39 to SFC 42 to disable, delay, or re-enable any of these OBs. If an OB is
requested and the OB has not been downloaded to the controller, the controller goes to
STOP mode.

The local variables for these OBs contain startup information indicating the cause for
executing the OB. The program for the OB can use this information for responding to the
event. You can also use SFC 13 to read the diagnostic information from a DP slave, or
SFB 52 or SFB 54 to read the diagnostic information from a PROFINET IO device.

For information about using OBs, SFC 13, SFC 52, and SFB 54 see the online help for
STEP 7 or the System Software for S7-300/400 System and Standard Functions Reference
Manual. To view this manual from a computer where STEP 7 is installed, select the Start >
Simatic > Documentation > English menu command and then double-click "STEP 7 - System
and Standard Functions for S7-300 and S7-400".
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11.3.5

11.3.6
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Cross-Module Access Errors

Unlike hardware PLCs, PC-based controllers do not allow a Load (L) or Transfer (T)
instruction to access bytes of more than one module. Consider a configuration of two output
modules, each containing five bytes. Module 1 is addressed from 10 to 14, and Module 2 is
addressed from 15 to 19. OB 1 contains the instructions shown below:

L 5
T PAW 14
In this example, OB 122 is called because of an attempt to access bytes across a module

boundary. A word instruction at address 14 attempts to access address 14 and 15, which is
prevented because the addresses are not in the same module.

Correcting invalid Characters prior to STEP 7 V5.3 SP1

You can use STEP 7 to create a name for the controller and to download the configuration
with the new name to the controller. However, some characters that might have been used in
controller names in versions of STEP 7 prior to V5.3 SP1 are invalid. Change these
controller names to valid controller names prior to downloading.

CAUTION

Prior to STEP 7 V5.3 SP1, using an invalid character in the controller name creates an
instance of the controller that cannot be restarted.

Downloading a configuration that uses an invalid character in the controller name creates
an invalid instance of the controller. This invalid instance will continue to run and will remain
connected to STEP 7 until you shut down the controller. However, the desktop icon and the
Start menu command will be removed. Without the desktop icon or Start menu command,
you cannot restart the controller after it has been shut down.

Avoid the use of the invalid characters in controller names.

WinAC RTX 2009
Operating Instructions, 07/2009, ASE00486536-03



Reference information

Invalid Charaters

The following table describes invalid characters for controller names prior to STEP 7 V5.3
SP1 or SP2:

11.3 Troubleshoofing

Character

Name

/

Forward slash
(Problematic in versions prior to STEP 7 V5.3 SP1)

Period
(Problematic in versions prior to STEP 7 V5.3 SP2)

Hyphen (also called a dash or a minus sign)
(Problematic in versions prior to STEP 7 V5.3 SP1)

You cannot create a name that begins with a hyphen (-). You can, however, use a
hyphen within the name of the controller.

Valid:

Pump-1: Using a hyphen in the middle of the name is valid.
Pump1-: Using a hyphen at the end of the name is valid.

Invalid:

-Pump1: Using a hyphen at the beginning of the name is invalid.
-: Using a hyphen as a one-character name is invalid.

Procedure

If you inadvertently downloaded a name that contains an invalid character, follow these steps
to correct the problem:

1. Using the STEP 7 Hardware Configuration application, rename the controller to the
previous valid name (the name prior to downloading the invalid name).

2. Download the configuration with the previous valid name to the PC station (even if the

controller is not running).

Result

After downloading the valid name for the controller, the desktop icon and the Start menu
command reappear. You can now rename the controller to a new name that does not use

invalid characters.

WinAC RTX 2009

Operating Instructions, 07/2009, ASE00486536-03

199



Reference information

11.4 System Status List (SSL)

11.4

11.4.1

See also
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System Status List (SSL)

Using SFC 51 to Read the SSL

STEP 7 stores read-only information about the controller in the system status list (SSL) as a
set of sublists, which are accessible by SSL_ID. WinLC RTX supports a significant set of the
STEP 7 SSL_IDs.

You use SFC 51 (RDSYSST) to access the entries in the SSL. You supply the input
parameters SSL_ID and Index to access the records stored in the sublist. SFC 51 returns a
two-word header and a sublist or partial sublist. The header provides the following
information about the sublist:

® The first word defines the length (size in bytes) of a record for the sublist.
® The second word defines the number of records contained in the sublist.

The requested information follows the header. The size of the sublist in bytes is the record
length times the number of records.

Note

The SSL_ID and Index values are represented as hexadecimal (16#) numbers.

For more information about the system status list, see the online help for STEP 7 or the
System Software for S7-300/400 System and Standard Functions Reference Manual. To
view this manual from a computer where STEP 7 is installed, select the Start > Simatic >
Documentation menu command. Select your language and then double-click "STEP 7 -
System and Standard Functions for S7-300 and S7-400".

Some SSLs are available only when you have configured at least one WinLC RTX
submodule.

SSL _ID 0x11 (Module Identification) (Page 201)

SSL ID 0x12 (CPU Characteristics) (Page 201)

SSL ID 0x13 (Memory Areas) (Page 201)

SSL ID 0x14 (System Areas) (Page 201)

SSL ID 0x15 (Block Types) (Page 202)

SSL _ID 0x19 (Local Module LED Status) (Page 202)

SSL _ID 0x1C (Component Identification) (Page 202)

SSL ID 0x22 (Interrupt Status) (Page 203)

SSL ID 0x25 (Process Image Partitions) (Page 203)

SSL ID 0x32 (Communications Status) (Page 203)

SSL ID 0x74 (LED Status) (Page 204)

SSL ID 0x90 (DP Master System) (Page 204)

SSL ID 0x91 (Module Status) (Page 205)

SSL ID 0x92 (Rack and Station Status) (Page 205)

SSL ID 0x94 (Station status) (Page 206)

SSL ID 0x95 (Expanded DP master or PN IO system status) (Page 206)
SSL _ID 0x96 (Additional PN 10 or DP status information) (Page 207)
SSL _ID 0xAO (Diaanostic Buffer) (Page 207)

SSL_ID 00B1, 00B2, 00B3, and 00B4 (module diagnostics) (Page 207)
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11.4.2 Descriptions of SSL IDs

11.4.2.1 SSL_ID 0x11 (Module Identification)
0111 (hexadecimal)

SSL_ID | Sublist Index and Contents of the Record
0111 Specific information for a module 0001: Order number, module type, and version

0007: Firmware version

11.4.2.2 SSL_ID 0x12 (CPU Characteristics)
0012, 0112, 0OF12 (hexadecimal)

SSL_ID | Sublist Index and Contents of the Record
0012 All characteristics for a module MCY7 processing unit, time system, system response,
and MC7 language description
0112 One specific group of 0000: MC7 processing unit
characteristics

0100: Time system
0200: System response

0300: MC7 language description

0F12 Header information only

11.4.2.3 SSL_ID 0x13 (Memory Areas)
0113 (hexadecimal)

SSL_ID Sublist Index and Contents of the Record

0113 Specific memory area 0001: User memory

0002: Load memory integrated

0003: Load memory inserted

0004: Maximum insertable Load memory
0005: Backup memory

0006: Peer-to-peer memory (shadow memory)

11.4.2.4 SSL_ID 0x14 (System Areas)
0014, OF14 (hexadecimal)

SSL_ID Sublist Index and Contents of the Record

0014 All system memory areas Size and other parameters for each area of system
for a module memory

OF14 Header information only
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11.4.2.5

11.4.2.6

11.4.2.7

202

SSL_ID 0x15 (Block Types)
0015 (hexadecimal)

SSL_ID

Sublist

Index and Contents of the Record

0015

All block types for a module

Maximum number and size for each type of block

SSL_ID 0x19 (Local Module LED Status)
0019, 0OF19 (hexadecimal)

Note

SSL_ID 0x19 supports local, non-redundant CPUs. You can use SSL_ID 0x19 with a
redundant H CPU only when the H CPU is in a non-redundant operating mode. Use
SSL_ID 0x74 (Page 204) to access information for a redundant H CPU.

SSL_ID Sublist Index and Contents of the Record
0019 All of the LEDs for the local module Status for all of the LEDs
OF19 Header information only

SSL_ID 0x1C (Component Identification)
001C, 011C, OF1C (hexadecimal)

SSL_ID Sublist Index and Contents of the Record
001C All of the information for a Controller name, module name, module tag,
component copyright, serial number, project ID, module type, and
manufacturer information
011C Specific element for the 0001: Name of the controller
component 0002: Name of the module
0003: Module tag
0004: Copyright entry
0005: Serial number
0007: Module type
0009: Manufacturer and profile identification
000B: Location designation (OKZ) of a module
OF1C Header information only
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11.4.2.8 SSL_ID 0x22 (Interrupt Status)
0222 (hexadecimal)

SSL_ID Sublist Index and Contents of the Record
0222 Start event for a specific OB OB number: Start event and time for the requested
OB
Note

For a list of the OBs supported by WinLC RTX, refer to the following topics: Logic Blocks
Supported by WinLC RTX (Page 96) and Organization Blocks (OBs) (Page 96).

11.4.2.9 SSL_ID 0x25 (Process Image Partitions)
0025, 0125, 0225, OF25 (hexadecimal)

SSL_ID Sublist Index and Contents of the Record
0025 All process image partitions Process image partitions for all of the OBs that
have been downloaded to the module

0125 Process image partition for a specific | Partition number: OB configured for that partition
OB

0225 OBs assigned for a specific process | OB number: Partition assigned for that OB
image partition

0F25 Header information only

11.4.2.10 SSL_ID 0x32 (Communications Status)
0132, 0232 (hexadecimal)

SSL_ID | Sublist Index and Contents of the Record
0132 Specific set of parameters 0001: Number and type of connections
0002: Connections configured

0003: Operator interface

0004: Protection level and mode switch selection
0005: Diagnostics

0006: Peer-to-peer status data

0008: Time system

000A: Baud rate

0232 Parameters for a redundant 0004: Protection level and mode switch selection
system (H CPU)
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11.4.2.11 SSL_ID 0x74 (LED Status)

0174 (hexadecimal)

Note

Use SSL_ID 0x74 to access information about LEDs for any module, including a redundant
H CPU module. See also SSL_ID 0x19 (Page 202).

SSL_ID Sublist

Index and Contents of the Record

0174 Specific LED

0002: INTF (Internal failure)
0003: EXTF (External failure)
0004: RUN (Run)

0005: STOP (Stop)

0006: FRCE (Force)

0008: BATF (Battery failure)
000B: BUSF1 (submodule 1 fault)
000C: BUSF2 (submodule 2 fault)
0012: BUSF3 (submodule 3 fault)
0013: BUSF4 (submodule 4 fault)
0021: MAINT (maintenance is required)

11.4.2.12 SSL_ID 0x90 (DP Master System)
0090, 0190, OF90 (hexadecimal)

204

SSL_ID Sublist Index and Contents of the Record

0090 All DP masters configured on the DP master identifier, address, and attributes
network and downloaded to the module | for all DP masters

0190 Specific DP master DP master identifier: Address and attributes

0F90 Header information only
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11.4.2.13 SSL_ID 0x91 (Module Status)
0591, 0991, 0C91, 0D91, OE91 (hexadecimal)

11.4 System Status List (SSL)

SSL_ID

Sublist

Index and Contents of the Record

0591

Module status information of all
submodules of the host module

Irrelevant

0991

Module status information of all
submodules of the host module in the
rack specified

Rack or DP master system ID

0C91

Specific module, identified by the logical
base address

Logical base address: Features and
parameters of the specified DP interface
module or PROFINET interface module

0D91

Specific station, identified either by

rack/station, or one of these means:

¢ PROFIBUS DP: DP master identifier,
or DP master identifier with station
number

e PROFINET IO station number and
last two places in the PNIO
subsystem ID

Station identifier: Features and parameters for
all the modules of the specified station (DP or
PROFINET)

O0E91

Module status information of all
assigned modules

Irrelevant

0F91

Header information only

11.4.2.14 SSL_ID 0x92 (Rack and Station Status)
0092, 0192, 0292, 0692 (hexadecimal)

SSL_ID

Sublist

Index and Contents of the Record

0092

Expected status of the stations of a
DP master

0: Local DP master
DP master identifier: Specific DP master

0192

Configuration and activation status for the

stations of a DP master

0: Local DP master
DP master identifier: Specific DP master

0292

Actual status for the stations of a DP master

0: Local DP master
DP master identifier: Specific DP master

0692

OK state for the stations of a DP master

0: Local DP master

DP master identifier: Specific DP master

WinAC RTX 2009
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11.4.2.15 SSL_ID 0x94 (Station status)
0094, 0194, 0294, 0694, 0794, OF94 (hexadecimal)

SSL-ID Sublist Index and contents of the data record
0094 Specified status of stations of a central | 0: central module

rack, PN 10, or DP subsystem 1 to 31: distributed module on PROFIBUS
DP

100 to 115: distributed module on
PROFINET IO

0194 Activation status of a station 1 to 31: distributed module on PROFIBUS
DP

100 to 115: distributed module on
PROFINET IO

0294 Actual status of a station 0: Central module

1 to 31: distributed module on PROFIBUS
DP

100 to 115: distributed module on
PROFINET 10
0694 All faulty stations of a central rack, PN | 0: Central module

1O, or DP system 1 to 31: distributed module on PROFIBUS
DP

100 to 115: distributed module on
PROFINET IO
0794 All faulty stations of a central rack, PN | 0: Central module

10, or DP system; using additional bits | 1 t5 31: distributed module on PROFIBUS
to determine whether a station is faulty | pp

100 to 115: distributed module on
PROFINET IO

0F94 Header information only

11.4.2.16 SSL_ID 0x95 (Expanded DP master or PN |O system status)
0195, 0F95 (hexadecimal)

SSL-ID Sublist Index and contents of the data record
0195 Specific DP master or PN | DP master identifier: Properties of the stations of the
10 system specified DP master (such as DP mode, equidistant mode

and cycle, clock synchronization, and transmission rate)

PN 10 system identifier: Properties of the stations of the
specified IO controller (such as rack number, slot of the 10
Controller, type of IO Controller, and logical start address)

0F95 Header information only
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11.4.2.17 SSL_ID 0x96 (Additional PN IO or DP status information)
0696, 0C96 (hexadecimal)

SSL-ID Sublist Index and contents of the data record

0696 Additional information for all configured | Logical base address of a module (PNIO
submodules of a module modules only)

0C96 Additional information for a submodule | Logical base address of a module

11.4.2.18 SSL_ID 0xAO0 (Diagnostic Buffer)
00AO0, 01A0, OFAO (hexadecimal)

SSL_ID Sublist Index and Contents of the Record
00AO0 All of the entries in the diagnostics buffer | Event information for every event listed in
the diagnostics buffer
01A0 Most recent entries in the diagnostics Number: Event information for the specified
buffer number of entries in the diagnostics buffer
OFAO Header information only

11.4.2.19 SSL_ID 00B1, 00B2, 00B3, and 00B4 (module diagnostics)
00B1, 00B2, 00B4, 00B4 (hexadecimal)

Note: The information is based on the associated module type.

SSL-ID | Sublist Index and contents of the data record

00B1 Diagnostic information (4 bytes) for a specific | Logical base address: First 4 bytes of the
module, identified by the logical base address | diagnostic information

00B2 All of the diagnostic information for a specific | Rack and slot: Complete diagnostic
module, identified by its rack and slot (S7- information

mEC modules only)

00B3 All of the diagnostic information for a specific | Logical base address: Complete
module, identified by the logical base address | diagnostic information

00B4 Specific DP slave, identified by the configured | Diagnostic address: Standard diagnostic
diagnostic address information for a DP station

Note: 00B2 is only available for S7-mEC.
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Backplane bus

Blue screen

Cold restart

For hardware controllers such as the S7-300 or S7-400, the backplane bus is the printed
circuit board inside the rack into which modules are inserted. (See also: "What is a PC
station?")

Termination of the Windows operating system, resulting in a display on the monitor of the
fatal error on a blue background. A blue screen is also known as a Windows Stop Error.

The controller executes OB 102 before the start of the free cycle (OB 1). Like a warm restart,
a cold restart resets the peripheral inputs (PI) and changes the peripheral outputs (PQ) to a
pre-defined safe state (default is 0). However, a cold restart does not save the retentive
memory (M, T, C, or DB), but sets these areas to their default settings.

Communication interface

Control program

CP card

Cycle time

CP card, Siemens PC built-in PROFIBUS interface, or Industrial Ethernet interface that
WinLC RTX uses for communication.

The control program is the application program created with STEP 7 and downloaded to the
controller for execution. The control program includes all organization blocks (such as OB 1
or OB 35) and the other logic blocks that they call, including functions (FCs), system
functions (SFCs), function blocks (FBs), and system function blocks (SFBs).

Communications processor: (See also: "What is a communication interface?")

The cycle time is the time required to execute the complete scan cycle, which includes the
execution of OB 1 and the minimum sleep time.

Deterministic behavior

WinAC RTX 2009

Predictability of execution time and response time.
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ERTEC

Execution load

Enhanced Real-Time Ethernet Controller

The percentage of CPU time used by the controller.

Execution monitor

Execution time

The execution monitor of the controller measures the time that the controller sleeps and
ensures that the controller does not exceed the maximum execution load. The execution
monitor uses the maximum execution load and the execution time limit to calculate the
forced sleep sleep.

The execution time is the actual time the controller takes to complete one pass through the
instructions of the control program. This includes executing OB 1 and updating the 1/O.

Execution time limit

The execution time limit defines the maximum amount of time allowed for the controller to
execute the control program. The execution monitor uses this value and the maximum
execution load to calculate the forced execution sleep time.

Forced execution sleep time

Free cycle

IF slot

Index
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This read-only field shows how much sleep time (in microseconds) is required during the
monitor interval to meet the maximum execution load requirement.

The free cycle consists of the basic tasks for priority class 1: writing to the outputs, reading
the inputs, executing OB 1, and completing the sleep time requirement before triggering the
next free cycle. The controller executes these tasks at the base, or lowest, internal priority
level for executing the OBs. (Priority level in this context refers to OB priority classes, not the
operating system priority level.)

Interface slot. One of four slots allocated for communication interfaces configured as
submodules of the controller. (See also: "What is an IF slot?")

A numbered slot in the PC Station, or virtual rack that represents a PC-based automation
system. The controller occupies one index. Other components can occupy other index slots.
(See also: "What is an index?")
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Industrial Ethernet

Physical communication layer that supports communication with STEP 7, S7 CPUs, PGs,
OPs, S7 applications, and PROFINET 10O.

Isochronous mode

Configuration of the DP cycle that yields a constant bus cycle time. (See also: "Isochronous
Mode for a Constant Bus Cycle")

Jitter
Jitter is the difference between the actual cycle time and the configured minimum cycle time.

Load memory

Memory area (RAM) allocated for all of the blocks downloaded from STEP 7 excluding the
symbol table and comments.

Maximum execution load

The maximum execution load is the maximum percentage of CPU usage that is allocated for
the controller. The execution monitoring uses this value and the execution time limit to
calculate the forced execution sleep time.

Memory size
Memory area (RAM) allocated for the blocks used at runtime.

Minimum cycle time

The minimum cycle time is the minimum number of milliseconds from the start of one cycle
to the start of the next cycle. You enter a value for the minimum cycle time when you use
STEP 7 to configure the system data for the controller. You can use the tuning panel to
adjust this value as you test the performance of the controller. After you have tuned the
performance of the controller, use STEP 7 to enter the optimum cycle time value and
download the new system data. Any value for the cycle time that you enter in the tuning
panel is overwritten by the value in the system data when the controller changes from STOP
mode to RUN mode.

Minimum sleep time

The minimum sleep time is the specific amount of time that the controller must wait before
starting the next scan cycle. You use the tuning panel to configure this parameter. The
controller uses the minimum sleep time and the minimum cycle time parameters to calculate
the start of the next scan cycle.
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Monitor interval

MPI

The length of time used by the execution monitor in determining whether to add a forced
sleep time. The monitor interval is the sum of the execution time limit and the forced
execution sleep time that is calculated based on the maximum execution load percentage.

Multipoint interface: physical communication layer that can be used for S7 communication
with STEP 7, S7-CPUs, and S7 applications.

Non-deterministic behavior

NVRAM

OP

OPC

OPC server

Lack of predictability of execution time and response time associated with jitter. (See also:
"What Causes Jitter?")

Non-Volatile Random Access Memory: Non-volatile memory area

Operator panel.

OLE for Process Control - OLE-based industry standard that enables vendor-independent
access to industrial communication networks. OPC (OLE for Process Control) defines a
standard communication interface for automation technology. OPC allows the user to access
OLE (Object Linking and Embedding).

OLE is the component model of Microsoft. Components are the software objects or
applications that provide their functionality for other applications. Communication via the
OPC interface is based on COM/DCOM. In this case, the object is the process image.

The OPC server provides the OPC client with numerous communication functions via
industrial networks.

Organization block (OB)

PC station

212

Organization blocks (OBs) represent the interface between the operating system and the
control program. Called by the operating system, they control cyclic and interrupt-driven
program execution, startup behavior of the controller, and error handling.

Representation of a software-based virtual rack that defines a PC-based automation system.
(See also: "What is a PC station?")
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PG

Programming device

PG/OP communication

Communication between WinLC RTX and other S7 applications, such as programming
devices, operator panels, and S7 controllers. WinLC RTX supports PROFIBUS and
Industrial Ethernet for PG/OP communication.

PLC

Programmable logic controller - electronic control system. The PLC functions are stored in a
program on the control device. The device configuration and wiring are therefore
independent of the controller functions. The PLC is configured similar to a computer. It
consists of a CPU with memory, input and output devices, and an internal bus system. The
I/0 and the programming language are oriented to control engineering requirements.

Priority

The priority of an application determines the order in which the operating system executes or
interrupts an application in relation to the other applications that are running on the
computer. An application with a higher priority interrupts the execution of an application with
a lower priority. After the application with the higher priority finishes, the application with the
lower priority resumes. A higher number indicates a higher priority.

Priority class

The priority class determines the order in which the controller executes the individual
sections of the control program. Organization blocks (OBs) are subdivided into priority
classes. Higher priority OBs interrupt lower priority OBs. The free cycle (OB 1) has the
lowest priority. You can use STEP 7 to change the priority class for an OB. A higher number
indicates a higher priority class.

PROFIBUS

Physical communications layer that can be used for PROFIBUS DP communication with 1/0
or S7 communication with STEP 7, S7 CPUs, and S7 applications.

PROFIBUS DP

Communications network protocol used to communicate to DP I/O.

PROFINET CBA
PROFINET Component-Based Automation

PROFINET IO
Communications network protocol used to communicate with PROFINET 10 devices.
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Restart method

RTX

The restart method determines which startup OB is executed whenever the controller
changes from STOP mode to RUN mode. The startup OB allows you to initialize your control
program and variables. The two restart methods are Cold Restart (OB 102) and Warm
Restart (OB 100).

Real-time extensions: IntervalZero real-time extensions to the Windows Operating system
extensions that allow processes to run in a real-time environment providing more
deterministic execution and protection from Windows operating system crashes.

S7 communication

S7 routing

Scan cycle

Sleep time

SSL

Communication between controllers on the network, hardware or software, using the S7
communication functions. (See also: "Communication Blocks")

Communication between S7 controllers, S7 applications, or PC stations across subnets
through one or more network nodes acting as routers, configured with NetPro.

The cycle includes writing to the outputs, reading the inputs, executing OB 1 and all other
OBs, and satisfying the sleep time requirement.

The sleep time is the difference between the execution time of the free cycle and the total
scan time. Sleep time measures the time between the completion of OB 1 and the start of
the next scan cycle, and ensures that the next scan cycle does not start until the end of the
sleep interval. However, if the start event for an interrupt OB (such as OB 40) occurs during
the sleep time, the controller executes that OB.

System status list - STEP 7 saves write-protected information about the controller in the
system status list (SSL), which is a set of sublists (can be accessed via SSL_ID).

Station Configuration Editor

214

Tool, accessible from the taskbar, for configuring the PC Station: for WinLC RTX this
includes WinLC Properties, submodule assignments, and submodule diagnostics for some
communication interfaces.
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STEP 7 user program

Application program created with STEP 7 and downloaded to the controller for execution. It
includes all organization blocks (such as OB 1 or OB 35) and the other logic blocks that they
call, including functions (FCs), system functions (SFCs), function blocks (FBs), and system
function blocks (SFBs).

Submodule

Communication interface in the PC that is designated for exclusive use by WinLC RTX. (See
also: "What is a submodule?")

System function (SFC)

An SFC is a preprogrammed function that is integrated as a part of the operating system of
the controller and is not downloaded as part of the control program. You can call the SFC in
your control program. Like a function (FC), an SFC is a block "without memory".

System function block (SFB)

An SFB is a function block that is integrated as a part of the operating system of the
controller and is not downloaded as part of the control program. Like a function block (FB),
an SFB is a block "with memory". You must also create an instance data block (DB) for the
SFB. The instance DB is then downloaded to the controller as part of the control program.

TCP

Transmission Control Protocol - enables transmission of data packets ("messages") if both
nodes support RFC 1006.

Time synchronization

The ability to broadcast a system standard time from a single source to all devices within the
system so that they can set their own clocks to the standard time.

Time synchronization service (WinAC time synchronization)

Software component of WinAC RTX that provides the capability to synchronize time between
components in the PC Station. (See the documentation for the WinAC Time Synchronization
Service.)

Virtual backplane bus

For PC-based controllers, the virtual backplane bus is a software-based, virtual "rack" that
enables communication between the controller and other PC station components. (See also:
"What is a PC station?")

WinAC RTX 2009
Operating Instructions, 07/2009, ASE00486536-03 215



Glossary

Waiting time

The wait time, or sleep time, is the time that the controller is not using the CPU. During this
time, the operating system can run other applications.

Warm restart

The controller executes OB 100 before the start of the free cycle (OB 1). A warm restart
resets the peripheral inputs (Pl) and changes the peripheral outputs (PQ) to a pre-defined
safe state (default is 0). The warm restart also saves the current value for the retentive
memory areas for the memory bits (M), timers (T), counters (C), and data blocks (DBs).

WinAC

Windows Automation Center: WIinAC is a software package that includes various
components, such as a PC-based controller and real-time extension. WinAC is the
integration platform for all parts of the automation solution that run on the PC.

Windows Stop Error

Termination of the Windows operating system, resulting in a display on the monitor of the
fatal error on a blue background. A Windows Stop Error is also known as a "blue screen".

WinLC

Windows Logic Controller: WinLC represents the software solution of a CPU - a PC-based
controller. You can use WinLC to represent the functions of a CPU on a PC.
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"Change Password" dialog box, 65
"Data Storage" tab
NVRAM, 82
Retentive data, 82
"PLC Memory" tab
Work memory, 62
"Properties - OPC Server" dialog box, 170
"Ring ON" test, 66, 111
"Security" tab
Changing password, 63
Entering password, 63
Password prompt interval, 63
Security level, 63

5
5VDC, 186

A

Absolute addressing, OPC server, 178
Access points, 42
Adding S7 connection for OPC Server in NetPro, 173
Adding sleep time, 155, 161
Adding/removing programs, 27
Addressing errors, 198
Adjusting

minimum scan cycle time, 151

minimum sleep time, 151

Priority, 143

sleep-monitoring algorithm, [151

Sleep-monitoring algorithm, 156
Adjustment

Priority, 143

Sleep-monitoring parameters, 156
Advantages of RTX extensions, 15
Alarms, 197
All indicators flashing, 70
ALT+C+M, Memory reset, 69
Ardence RTX

HAL (Hardware Abstraction Layer), 192
Authorization for sending, 165
Automatic Windows restart, 92
Automation License Manager, 23, 25
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Autostart CPU, 58
Avoiding jitter, 155, 156, 161

B

Backplane bus, 29
BATF status indicator, 70
Battery failure, 70
BF1, 186
BF2, 186
Blocks
Creating, reading, and writing, 87
OBs, 96
SFBs, 105
SFCs, 101
Blue screen (non-recoverable error in Windows), 84,
93, 100
Bus cycle time, 165
Bus parameters, 66
BUSF status indicator, 70, 194

C

Changing
HAL type or timer, 192
Mode selector, 54
Operating mode, 54
Password, 65
Priority, 143
sleep-monitoring algorithm, 161
Sleep-monitoring algorithm, 156
Changing the configuration
Communication interface, 42
Chipset, 114
Closing the controller panel, 53
Cold restart, 97
Configuring, 78
Effect on startup, 84
Commands
Diagnostic buffer, 75
MRES (memory reset), 69
Tuning panel, 72
Communication
Comparison with S7-400, 29
configuring, overview, 29
DPV1 extensions, 112
getting started overview, 29
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Nodes in the network view, 109
PC station vs. submodules, 29
STEP 7 and controller, 42
TCP/IP communication blocks, 107
With DP, 35
Communication interface
Changing the configuration, 42
Configuration options, 35
Operation in interrupt mode, 195
Optimizing the performance, 195
Communication interfaces
Configuration options, 35
Configuring as submodules, 38
Definition, 33
IF slots, 37
Supported, 33
Comparison, S7-400 with PC-based controller, 29
Configuring
Automatic Windows restart, 92
Communication between STEP 7 and controller, 42
Communication interface as a submodule, 38
controller communications, overview, 29
Local ID for OPC server connection, 173
OPC server, 170
OPC server:connection, 178
OPC server:Hardware configuration, 170
OPC server:in the Station Configuration Editor, 168
OPC server:items to be accessed, 178
OPC server:overview, 167
operational parameters, 95
S7 connection for OPC server in NetPro, 173
STEP 7 project, 45
Submodules, 38
Test method, 49
Configuring NVRAM, 82
Confirming
Configuration, 49
Connecting
controller to the OPC, 167
STEP 7 with controller, 42
Connection
adding for OPC server with OPC Scout, 178
configuring for OPC server with NetPro, 173
Constant bus cycle time, 165
Contact details, 7
Controller panel
Opening and closing, 53
Status indicators, 70
CP 5611
Maximum number of submodules, 37
Operation in interrupt mode, 195
Optimizing the performance, 195
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Supported communication, 33
CP 5613
Operation in interrupt mode, 195
Optimizing the performance, 195
Supported communication, 33
Testing the configuration, 111
CP cards
Configuration options, 35
Configuring as a submodule, 38
Configuring in STEP 7, 45
Diagnostics, 66
CPU hardware fault, 97
CPU indicators, 70
CPU load, 72
CPU menu
Diagnostic buffer, 75
MRES (memory reset), 69
Tuning panel, 72
CPU usage
jitter, 138
Creating
Data blocks, 87
Cross-module access errors, 198
Customer Service, 7
Cycle, 72
Monitoring, 72
Cycle time, 72, 135, 151, 156, 161
Cycle/clock memory, 72
Cyclic input/output update, 165
Cyclic interrupt, 97
Cyclic OBs
calling SFC 47, 155

D

Data backup, 84
Data blocks

Creating, reading, and writing, 87
Data set read and write SFBs, 112
Default parameters of sleep monitoring, 156
Defective state, 70
Deleting

Submodules, 41

WInAC software, 27
Deterministic scan cycle, 144
Device Manager, 195
Diagnosing hardware, STEP 7, 194
Diagnostic buffer, 75, 197
Diagnostic events, 75, 197
Diagnostic interrupts, 97
Diagnostics

Submodules, 1089
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Diagnostics (CP card), 66 Execution time

Differences between submodules and communication jitter, 138

interfaces of the PC station, 29 Limit, 156

Display LEDs, 70 External power supply, 86
Distributed I/O EXTF status indicator, 70, 194

access error, 197, 198
Access error, 97
Communication, 35 F
Configuration, 45
’ C FBWEF, 62
Supported communication interfaces, 33 File-Based Write Filter, 62

troubleshooting, 194 Flashing indicators, 70

Distributed S.TEP 7 connection, 42 Forced execution sleep time, 72, 146, 156
Documentation, 7 g
eliminating, 161

Downloading OPC server configuration, 177
DP bus cycle, 165 Forced sleep, 155
’ Format for diagnostic buffer, 75

DPaVc?:ess error. 197 FRCE status indicator, 70
' Free cycle, 135, 138, 151, 156, 161

DP master

Isochronous mode, 165 Free scan cycle, 97

’ Functions of the PC-based controller, 15

DP Master

selecting, 113
DP slaves G

Error OB, 97
DPV1 event OBs, 112 General settings, 57
DPV1 extensions, 112 General tab

Language, 57

PLC Operating Mode LEDs, 57
E Preventing change of processor clock rate, 57
EC31 RTX, 185 Startup characteristics, 57

Getting started, 29
Ethemet ports, 188 Group name, OPC server connection, 178

EC31-RTX
Interfaces, 188
Eliminating forced sleep interval, 161 H
Eliminating IRQ conflicts, 195
Embedded Controller, 185 Hardware abstraction layer (HAL)
Flash memory, 187 HAL timer period, effect on sleep time
Hardware configuration, 188 parameter, 155
Mode selector switch, 187 Hardware Abstraction Layer (HAL)
MRES, 187 Changing the HAL type, 192
NVRAM, 187 Setting the HAL timer, 192
Panel, 186 Hardware configuration
wid file, 189 Adding the OPC server, 170
Enhanced Write Filter, 62 operational parameters, 95
Equidistant DP, 165, 195 STEP 7, 45
Error, 70 Hardware interrupts, 197
Error display, 186 Help on event, diagnostic buffer, 75
Error OBs, 99 HMI, effect on cycle time, 151
Errors, 197 Hotline (Siemens), 7
Events, diagnostic, 75
EWF, 62

Execution monitor, 72, 135, 138, 146, 151, 156, 161
Execution priorities, 144
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I K

I/O Key-operated switch position, 54
access error, 197, 198
Access error, 97
Communication, 35 L
Configuration, 45

Supported communication interfaces, 33 LED
LED, 186
IF slots, 37 LEDs
Configuration, STEP 7, 45
Configuration, WinLC properties, 38 Controller panel, 70
[ ’ CP 5613, 111

Index, definition, 34

Industrial Ethernet
Communication interfaces, 33
Maximum number of submodules, 37
STEP 7 communication, 42

Industrial Ethernet interfaces
EC31-HMI/RTX, 188
EC31-RTX, 188

Licensing of the software, 25
Load instructions, 198
Load memory
Creating, reading, and writing blocks, 87
Reloading, 84
Supplementing blocks with SFC 82 and SFC 84, 87
Local ID, OPC server connection, 173

Information regarding asynchronous SFCs, 87 Logic blocks
Insert New Connection dialog, 173 OBs, 96
. SFBs, 105
Insert/remove-module interrupt, 97 SFCs. 101
Inserting sleep time, 155, 161 '
Installation
Automation License Manager, 23 M
Licensing, 25
Uninstalling, 27 Main program cycle, 97
WinAC RTX software, 23 Managing sleep time, 146
WiInAC time synchronization, 23 Manuals, 7
Interface slots, 37 Manufacturer-specific interrupt, 97
Configuration, STEP 7, 45 Maximum execution load, 72, 146, 156, 161
Configuration, WinLC properties, 38 Memory
Internet Web sites (Siemens), [7 Memory areas, reloading at startup, 84
Interrupt assignments, 165 Problems, STEP 7 user program, 45
Interrupt mode, 195 Reset, 69
Interrupt OBs, 98, 138 Memory reset
Interrupts, 135, 197 Embedded Controller, 187
IntervalZero RTX Minimum cycle time, 72, 135
Advantages, 15 Minimum scan cycle time, 146, 151
INTF status indicator, 70 Minimum sleep time, 72, 135, 146, 151, 155, 156, 161
IRQ assignments, 165, 195 Mode, operating
Isochronous mode, 165 Allowed and prohibited actions, 54
Interrupt mode requirements for DP interface, 195 Changing, 54
Selector position at startup, 84
Modules
J access errors, 198

Insert/remove-module interrupt, 97
removal/insertion, 197

MPI, 42

MRES, 69
Effect on status indicators, 70

Jitter, 138, 143, 146
Decreasing, 72, 156
reducing, 144, 146, 155, 161
SFCs for retentive data, 87
Tuning panel, 72
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N adding S7 connection in NetPro, 173
Adding to Station Configuration Editor, 168
Adding to the STEP 7 hardware configuration, 170
configuration overview, 167
Configuring, 170
downloading configuration to controller, 177
Properties, 170

Open communication via Industrial Ethernet, 132
Blocks, 132
Connection parameters, 133

NetPro, adding S7 connection for OPC server, 173
Network
Nodes, 109
Protocols, 42
STEP 7 communication, 42
troubleshooting, 194
Network adapter, 108, 114
Network configuration, STEP 7, 45

NVRAM, 80 Data volumes, 133
Loading standard FBs and UDTs, 133
o UDT 65, 134
Opening the controller panel, 53
OB 1,178,135 Operating mode, 54
example, avoiding jitter in starting cyclic Allowed and prohibited actions, 54
interrupt, 161 Changing, 54
jitter, 138 Status indicators, 70
managing sleep time, 151 Operational parameters, 95
OB 100 and OB 102, 78, 84, 135 Optimizing the performance, 72
Startup after a blue screen, 93 Organization blocks, 96
OB 122,197, 198 Overview
OB 20, effect on cycle time, 151 getting started, 29
OB 32 to OB 36, jitter, 161 OPC server configuration, 167

OB 35, effect on cycle, 135

OB 35, effect on scan cycle, 151

OB 40, 197 P
Effect on cycle, 135

effect on scan cycle, 151 Panel

Opening and closing, 53

itter, 138 N
J Status indicators, 70
OB 61/0B 62 .
. Parameters, sleep-monitoring, 156
Use of isochronous mode, 165

Password

OB 82, 197 .
Changing, 65

OB 83, 197 .

PC station, 38
OB 85,1197 Adding a component for OPC server, 168
OB 86, 197 ’

Capabilities of the communication interface, 29
Comparison with S7-400, 29
Configuring with STEP 7, 45
Definition, 29
Difference between component and WinLC
submodule, 35
Index, 34
Names, 45
STEP 7 communication interface, 42
PC-based controller
Functions, 15
PCI slot
Independence from configured IF slot, 37
IRQ assignments, 195
Performance, 146
Adjusting, 156
Communication interface, 195

OB_STR_INFO, 84
Object properties, STEP 7, 95
OBs, 96
diagnostic events, 197
execution, 138
Interrupting the sleep time, 156
Supported by the controller, 96
ODK interrupt, 97
ON status indicator, [70
OPC Navigator, 178
OPC Project
adding OPC server connection, 178
creating, 178
defining items to access, 178
OPC Scout, 178
OPC server
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Setting, 72
tuning, 146, 151
Tuning, 135
PG/OP communication, 35, 42
Supported communication interfaces, 33
Polled mode, 195
Position of mode selector at startup, 84
Power failure, 86
Priorities for execution
Adjusting, 143
Priority, 72, 96, 146, 156, 161
adjusting, 146
Adjusting, 143
class error, 197
effect of other applications on cycle time, 138, 151
OBs, 96
RTSS values, 144
setting, 161
Setting, 72, 135
Priority class, 96
Error, 97
Values, 96
Process image
Partition, 165
Process interrupts, 97
Processing interrupt OB, 97
PROFIBUS DP
Communication with 1/O, 35
CP as a submodule, 38
Equidistant DP, 165
Isochronous mode, 165
Supported communication interfaces, 33
PROFIBUS-DP
DPV1 extensions, 112
PROFINET
Communications concept, 115
PROFINET CBA
Configurations, 122
Configuring communication, 129
Creating components, 128
Hardware configuration, 124
iMap, 129
Interface DB, 1126
Loading data, 131
Procedure, 122
PROFINET IO
Blocks, 121
Communication with 1/0O, 35
Connectable devices, 117
Converting the user program, 118
Device name, 119
IP address, 119
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Loading data, 120
PG/PC interface, 119
Properties, 117
Submodules, 38
Supported communication interfaces, 33
System status lists, 121
Topology, 118
WinLC RTX as PN IO Controller, 119
Programming error, 97
Properties, WinLC, 66
Protocols, 42

R

Rack error, 97
RDSYSST (SFC 51), 200
Reading data blocks, 87
Real-time subsystem priority, 144
Reloading memory areas at startup, 84
Remedy

Defective state, 70

Defective states, 70
Removing

Submodules, 41
Resetting the controller memory, 69
Resetting the memory areas, 69
Resources (computer), 151
Responding to diagnostic events, 197
Restart, 84

Restart method, 78
Restoring

From defective state, 70

License, 25
Retentive data

Options, 80

SFCs, 87
RTSS priority, 144
RTX extensions (Ardence)

HAL (Hardware Abstraction Layer), 192
RTX-controlled devices, 195
RUN, 186

Operating mode, 54

Status indicator, 70
Running the controller without a license, 25

S

S7 communication

Supported communication interfaces, 33
S7 connections

adding for OPC server in NetPro, 173
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S7 routing, supported communication interfaces, 33
S7-400 communication, 29
Communication model, 29
Comparison with PC-based controller, 29, 35
S7-mEC, 185
ERTEC, [188
Scan cycle, 135, 146, 151, 156, 161
adjusting priorities, 144
jitter, 138
Selecting
DP Master, 113
Restart method, 78
Setting
HAL timer/HAL type, 192
priority, 161
Priority, 135
Restart method, 78
Settings
PG/PC interface, 42
Setup, 23
SF, 186
SFBs
Supported by the controller, 105
Supported by WinLC, 105
SFC 126/SFC 127
Use of isochronous mode, 165
SFC 13,197
SFC 39, 197
SFC 42,197
SFC 47 (WAIT), 135, 146, 155, 161
SFC 51, 200
SFCs, 101
Buffering data, 87
Jitter during scan cycle, 101
reading the system status list, 200
Running asynchronous SFCs concurrently, 101
Supported by the controller, 101
Windows blue screen, 91
Shutting down, 53, 84, 86
Siemens contact details, 7
SIEMENS PCs, integrated PROFIBUS interfaces, 33
SIMATIC NET
requirement for using OPC server, 167
Requirements for Station Configuration Editor for a
PC station, 29
Sleep interval, 138
inserting, 161
Sleep management techniques, 146
Sleep time
adding with SFC 47, 155
adjusting, 151
Adjusting, 156
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jitter, 138, 161

relationship to other applications, 144

Scan cycle, 135

Setting, 72

techniques for sleep management, 146
Sleep time parameter, SFC 47

relationship to HAL timer period, 155

Sleep-monitoring algorithm, 135, 146, 151, 156, 161

SNMP

(Simple Network Management Protocol), 131
Sorting, events in the diagnostic buffer, 75
SSL ID, 200

0x11, 201

0x12, 201

0x13, 201

0x14, 201

0x15, 202

0x19, 202

0x1C, 202

0x22, 203

0x25, 203

0x32, 203

0x74, 204

0x90, 204

0x91, 205

0x92, 205

0xAO0, 207

backup memory (0x13), 201

block types (0x15), 202

C memory size (0x14), 201

communications status (0x32), 203

component identification (0x1C), 202

contents (SSL IDs supported), 200

CPU characteristics (0x12), 201

CPU LED status (0x74), 204

CPU LED status, local only (0x19), 202

DB number and size (0x15), 202

diagnostic buffer (0xA0), 207

DP master system (0x90), 204

DP module status (0x91), 205

DP rack/station status (0x92), 205

FB and FC number and size (0x15), 202

H CPU LED status (0x74), 204

I memory size (0x14), 201

identification, module (0x11), 201

interrupt status (0x22), 203

L memory size (0x14), 201

LED status for redundant modules (0x74), 204

LED status, local only (0x19), 202

Load memory (0x13), 201

local module LED status (0x19), 202

M memory size (0x14), 201
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master system (0x90), 204
maximum number and size of blocks (0x15), 202
memory area sizes (0x14), 201
memory areas (0x13), 201
module identification (0x11), 201
module LED status, local and redundant CPU
(0x74), 204
module LED status, local only (0x19), 202
module status (0x91), 205
OB number and size (0x15), 202
order number (0x11), 201
peer-to-peer memory (0x13), 201
Pll memory size (0x14), 201
P1Q memory size (0x14), 201
process image partitions (0x25), 203
Q memory size (0x14), 201
rack/station status (0x92), 205
redundant CPU LED status (0x74), 204
SDB number and size (0x15), 202
SFC51, 200
shadow memory (0x13), 201
size of blocks (0x15), 202
size of the memory areas (0x14), 201
size of user memory areas (0x13), 201
SSL IDs supported, 200
station, module status (0x91), 205
status, communications (0x32), 203
supported, 200
system areas (0x14), 201
T memory size (0x14), 201
types of blocks (0x15), 202
User memory (0x13), 201
version number (0x11), 201
SSL-ID
0x19, 206, 207
0x95, 206
0xB1, 207
0xB3, 207
0xB4, 207
CPU LED status, local only (0x19), 206, 207
DP module diagnostics (00B1, 00B3, 00B4), 207
Expanded DP master system (0x95), 206
LED status, local only (0x19), 206, 207
Local module LED status (0x19), 206, 207
Module diagnostics (00B1, 00B3, 00B4), 207
Module LED status, local only (0x19), 206, 207
Start controller at PC boot, 58
Start events, 96
Starting the controller, 53
After a blue screen, 93
Effect on execution monitor, 156
Programming the blue screen detection, 84
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Reloading the memory areas, 84
Restart method, 78
Station Configuration Editor
Adding a component for OPC server, 168
For configuring submodules, 38
Index in a PC station, 34
Station failure, 197
Status display, 186
Status indicators, 70
Status interrupt, 97
STEP 7
Connecting with WinLC, 42
diagnose hardware feature, 194
Hardware configuration, 45
OPC server, 170
symbol table usage, OPC server, 178
system status list (SSL), 200
task summary, 95
STEP 7 project size, 62
STEP 7 user program
Actions influenced by the operating mode, 54
adding sleep time with SFC 47, 155
debugging, effect on cycle time, 151
Deleting, 69
inserting sleep interval, 161
jitter, 138
Memory problems, 45
STOP, 186
Operating mode, 54
Status indicator, 70
Submodules, 108
Capabilities, 29
Configuration in WinLC properties, 38, 66
Configuring in STEP 7, 45
Connection with STEP 7, 42
Definition, 35
Deleting, 66
Diagnostics, 66, 109
Difference compared to components of the PC
station, 35
IF slots, 37
Removing, 41
Supplementing blocks in the load memory, SFC 82 and
SFC 84, 87
Supplementing sleep time, 156
Support, 7
Supported communication interfaces
PROFIBUS, 108
PROFINET, 114
Symbols
OPC server data, 178
Synchronous cycle interrupt, 97
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Synchronous interrupt OBs, 165
System function blocks (SFBs), 105
System functions (SFCs), 101
System requirement
Communication interface, 17
Hard disk, 17
Operating system, 17
Operator interface, 17
Processor and memory, 17
Siemens software, 17
SIMATIC NET, 17
Windows HAL, 17
System status list (see SSL_ID), 200

T

Task summary, STEP 7, 95
TCON (FB 65), 107
TCP/IP communication blocks, 107
TDISCON (FB 66), 107
Technical Support, 7
Testing
Configuration of a CP 5613, 111
jitter, 138
Threads, 138, 144
Time error, 97
Time setting, 72
Time-delay interrupt, 97
Time-of-day interrupt, 97
Timer, HAL (Hardware Abstraction Layer), 192
Tools for OPC Server configuration, 167
Transfer instructions, 198
Transferring an installed license, 25
TRCV (FB 64), 107
Troubleshooting
network problems, 194
TSEND (FB 63), 107
Tuning panel, 72, 135, 138, 143, 151, 156, 161
Tuning performance, 135, 146, 151
Type, HAL (Hardware Abstraction Layer), 192

V)

U1/BF3, 186
U2/BF4, 186
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Unbuffered startup, 84
Uninstalling

WInAC, 27

WInAC software, 27

Uninterruptible power supply (UPS), 86

Update interrupt, 97
UPS, 86

\Y

VAT, effect on cycle time, 151
Venturcom RTX (now Ardence RTX)

HAL (Hardware Abstraction Layer), 192

Virtual backplane bus, 29

w

WAIT (SFC 47), 155
Warm restart, 97
Configuring, 78
Watchdog timer, 151
Web sites (Siemens), [7
WinAC data storage
Options, 80
WIinAC RTXF, 7
WInAC RTX installation
Automation License Manager, 23
Licensing, 25
Uninstalling, 27
WInAC RTX software, 23
Windows
Automatic restart, 92
UPS settings, 86
Windows-controlled devices, 195
WinLC properties, 37, 56, 66
Configuring a submodule, 38
Removing submodules, 41
wld file, 189
wld files
S7-mEC, 189
Work memory
Reloading, 84
Writing data blocks, 87
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