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Copyright and Safety Notification

This manual contains notices that you must observe to ensure your own 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. The notices shown below are graded according to the degree of danger.

Danger
A Indicates that death or severe personal injury will result if proper precautions are not taken.
Warning
Indicates that death or severe personal injury may result if proper precautions are not taken.
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 notice is not taken into
account.

Qualified Personnel

The device/system may only be set up and operated 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 notices 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.

Correct Usage
Note the following:

Caution

A This device and its components may only be used for the applications described in the catalog
or the technical descriptions and only in connection with devices or components from other
manufacturers that have been approved or recommended by Siemens.

Correct, reliable operation of the product requires proper transport, storage, positioning and
assembly as well as careful operation and maintenance.
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Preface

Purpose of the Documentation

This documentation provides detailed information about the Windows Automation Center with Real-Time
Extensions (WinAC RTX 2005) software package that includes the following components:

e Windows Logic Controller RTX (WinLC RTX V4.3)
e Ardence RTX V6.5.1

e WInAC Time Synchronization V4.0 incl. SP1

e Automation License Manager V3.0 + SP1

e SIMATIC Softnet-S7 Lean Edition 2006 for Industrial Ethernet, including SIMATIC NET OPC
Server V6.4 (on SIMATIC NET CD)

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

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 Ardence
Real-Time Extensions (RTX) to Windows and is fully code-compatible with the SIMATIC product family.
WinLC RTX is part of the WIinAC family of PC-based controllers. You can use many of the SIMATIC
products, such as WinCC flexible, with the WinAC PC-based controllers.

The PC-based controllers use a PROFIBUS-DP network to communicate with distributed I/O, such as an
ET 200M device. They use PG/OP communications (PROFIBUS or Industrial Ethernet) for connecting to
STEP 7 or other programming software on another computer.

Prerequisites

This documentation is intended for engineers, programmers, and maintenance personnel who have a
general knowledge of programmable logic controllers. Persons using this documentation also need
knowledge of Windows 2000/XP operating systems and STEP 7 programming.

Scope

This document describes the features and the operation of WinAC RTX 2005.

Changes Compared to the Previous Version

The topic "What's New?" in the Product Overview enumerates the new features of WinAC RTX 2005 SP2.
Location of Documentation

The WIinAC RTX installation includes this documentation as both online help and a PDF online manual and
also a PDF online manual for WinAC Time Synchronization. Installation of documentation is optional from
the setup. If installed, the online help is accessible from the controller panel and all applicable PDF files are
accessible from the Start > Simatic > Documentation menu command.
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Other Manuals

You can find additional information in the online help for STEP 7 and in the following documents:

STEP 7 - Programming with STEP 7. This manual provides basic information on designing and
programming a WinLC RTX STEP 7 user program.

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

STEP 7 - Working with STEP 7. This manual explains the usage and the functions of the STEP 7
automation software. This manual provides you with an overview of the procedures used to
configure WinLC RTX and to develop STEP 7 user programs.

SIMATIC NET - Commissioning PC Stations. This manual supports you when commissioning your
SIMATIC NET PC modules in a PC Station, introduces all SIMATIC NET software tools, and helps
you use them successfully (available if you install SIMATIC NET)

SIMATIC NET - Industrial Communication with PG/PC, Parts 1 and 2. This manual helps you with
setting up industrial communications over PROFIBUS and Industrial Ethernet communications
networks (available if you install SIMATIC NET)

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

Ardence RTX Runtime Release Notes. These release notes include the system requirements for
RTX and further information about RTX

To find the SIMATIC manuals, select the Start > Simatic > Documentation menu command from the Start
menu of the computer where the SIMATIC software is installed. The Ardence RTX Runtime Release Notes
are installed by default at C:\Program Files\Ardence\RTX\RTXRuntimeReleaseNotes.pdf.

Further Support

If you have any technical questions, please get in touch with your Siemens representative or agent.

You can find your contact person at:

http://www.siemens.com/automation/partner

You can find a guide to the technical documentation offered for the individual SIMATIC Products and
Systems here at:

http://www.siemens.com/simatic-tech-doku-portal

The online catalog and order system is found under:

http://mall.automation.siemens.com/

For additional assistance in answering technical questions, for training on this product, or for ordering,
contact your Siemens distributor or sales office.

North America and South Europe and Africa Asia and Pacific region

America

Telephone: +1 (800) 333-7421 Telephone: +49 (0) 180 5050 222 [Telephone: +86 10 64 75 75 75

Fax: +1 (423) 262-2200 Fax: +49 (0) 180 5050 223 Fax: +86 10 64 74 74 74

simatic.hotline@siemens.com adsupport@siemens.com adsupport.asia@siemens.com

For information about Ardence Real-Time Extensions (RTX):Internet: http://www.Ardence.com
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Product Overview

Introduction to PC-Based Control

The WIinAC (Windows Automation Center) PC-based controllers execute within a standard PC and provide
the same functionality as SIMATIC S7 CPUs (hardware controllers). They include WinLC RTX, and the
WInAC Slot PLC. WInLC RTX is a programmable software PLC — a software application that runs on a
standard computer (PC).

WinLC RTX supports multiple networks and connects to the distributed I/O, such as ET 200M, by means of
DP interfaces that reside in your computer.

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, ProTool Pro, or other SIMATIC S7 controllers, including
any of the PC-based controllers over PROFIBUS or Industrial Ethernet networks.

PC-based Controller

PROFIBUS-DP

Distributed I/O

." PROFIBUS / Industrial Ethernet

-
Wince'
/

[ B N I S NN SN S N NN W R NN N

l|11|1||.|\'|||-.'!
s e e R e T
[= = == = e— ==

Optional SIMATIC products

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 designed for S7
controllers can run on PC-based controllers and vice versa. The PC-based controllers also include a
controller panel that runs on the PC. With these capabilities, you can use WinLC RTX in a typical factory
automation configuration.

Windows Automation Center RTX incl. SP2 9
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Product Overview

Introduction to the Controller Panel

The controller panel corresponds to the faceplate of the SIMATIC S7 CPUs. It enables you to start or shut
down the controller and to perform other operations.

The controller panel is a display window on your File CPU  Help
PC that contains the following elements for
SIEMENS

working with the controller:
e Two operating mode selector switch PS
positions for changing the operating |
mode of the controller 1
(similar to the mode selector switch on an
S7 CPU front panel.)

e Status indicators for the controller FUN @
¢ An MRES switch position for resetting the E:TIZIF' (»]
memory areas

e Menus for controller operations
UEF4
FRIEE
B
SR

An icon . is displayed in the Windows taskbar whenever the controller is operating. When the controller is
operating and the controller panel is closed, you can double-click this icon to open the controller panel.

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

10 Windows Automation Center RTX 2005 incl. SP2
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Product Overview

PC-based Control Features

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. It executes STEP 7 user programs as do other

S7 controllers and allows for easy integration with STEP 7 and standard Windows applications.

WinLC RTX executes in two separate environments, including processes that run in the real-time
subsystem and processes that run in the Windows environment.

e The processes that run in the real-time subsystem execute the STEP 7 user program for
WiInLC RTX, giving process control the highest priority.

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

Advantages of Real-time Extensions (RTX)
WinLC RTX uses real-time extensions (RTX) to provide the following features:

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

e The control process is protected from hard disk crash and Windows system failure. WinLC RTX is
notified of all Windows shutdowns (including the "blue screen”) in order to 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 the
Windows Control Panel.

SIMATIC Functionality Supported by WinLC RTX
WinLC RTX provides the following features:

e Implements a substantial subset of the S7 logic blocks of SIMATIC controllers: Organization Block
(OB), System Function Block (SFB), and System Function (SFC)

e Uses PROFIBUS-DP as its I/0 subsystem, supporting DPV0 and DPV1 slaves (PROFIBUS DPV1
provides enhanced alarm and status reporting, in order to communicate with intelligent slave
devices)

e Supports up to 4 separate PROFIBUS-DP subnets for connecting to distributed 1/0

e Supports an isochronous mode, which allows WinLC RTX to operate in constant bus cycle mode to
help eliminate jitter

Note: WIinLC RTX allows you to use isochronous mode on more than one PROFIBUS-DP subnet;
however, your computer must not share the interrupt (IRQ) of the PCI slots 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.

e Uses S7 communication services, offering compatibility with SIMATIC applications such as
STEP 7, WIinCC, and ProTool/Pro for tasks such as programming, debugging, monitoring or
visualization

e Allows peer-to-peer communications between controllers (hardware or software) on the network

e Supports the routing of S7 communications through the submodule CP cards of WinLC RTX,
allowing STEP 7 on one subnet to connect to an S7 station (such as an S7-400 controller) on a
different subnet

e Provides ability to archive and restore control programs

e Allows you to control the operating mode of the controller and to view status information from the
controller panel

Windows Automation Center RTX incl. SP2 11
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Provides a tuning panel for optimizing system performance
Provides time synchronization as either a time master or slave

Provides connectivity to the SIMATIC NET OPC Server, which enables OPC client applications to
access process data (requires installation of SIMATIC NET, a separate product)

Ability to exchange data with custom PC applications developed with WinAC ODK: WinAC Open
Development Kit is a software package (sold separately) that supports two programming interfaces
to the STEP 7 user program: CCX (Custom Code Extension) and SMX (Shared Memory
Exchange.)

Ability to develop software such as a control panel to perform controller operations and display
controller status information using the Controller Management Interface (CMI) of WinAC ODK.
(sold separately)

Ability to use WIinAC RTX with up to three CPU 41x-2 PCI (WIinAC Slot PLCs) that are installed in
your computer.

Windows Functionality Supported by WinLC RTX

Windows Administrator privileges (ADMIN) are not required in order to operate the WinLC RTX controller.
With Power User, User or even with Guest privileges, you can perform operational tasks, such as changing
the operating mode of the controller from RUN to STOP, modifying the sleep time, or restoring an archived
control program.

If you configured WIinLC RTX to start at PC boot (and if the controller was consequently started by
rebooting the computer), one user can log off and another user can log on without affecting the operation of
the controller.

12

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.
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What's New?
The following features are new for WinAC RTX 2005 SP2:

Support of the SIMATIC WinAC NV128 Card for WinAC Data Storage

WInAC RTX 2005 SP2 supports the SIMATIC WinAC NV128 card for selected SIMATIC PCs. The
plug-in NVRAM card provides 128 Kbytes for WinAC data storage that can be retained following a
shut down, power failure, or even an abnormal Windows termination (blue screen). The order
number for the plug-in SIMATIC WINAC NV128 card is 6ES7671-0AG00-1YA7.

Support of Integrated NVRAM for WinAC Data Storage

WInAC RTX 2005 SP2 supports the 128 Kbyte of integrated NVRAM on selected SIMATIC PCs.
The integrated NVRAM provides 128 KBytes for WIinAC data storage that can be retained following
a shut down, power failure, or even an abnormal Windows termination (blue screen).

Support of Isochronous Mode with the CP 5611

WiInAC RTX 2005 SP2 extends support of isochronous mode to the CP 5611. Prior to this release,
only the CP 5613 cards supported isochronous mode.

Detection of Submodule Loss

WinAC RTX 2005 SP2 does not automatically delete the STEP 7 user program and configuration
when a submodule fails, or when a submodule is removed. See the section "WinLC RTX Response
to Submodule Changes" for a detailed description of the functionality.

Support of Additional SIMATIC PCs with Windows XP embedded
WinAC RTX 2005 SP2 supports additional SIMATIC PCs with Windows XP embedded:
e Microbox PC 427B
e Panel PC 477B
e Box PC627B
e Panel PC 677B
WinAC RTX 2005 SP2 continues to support SIMATIC PCs with Windows XP or Windows 2000.

Detection of "NAU" signal on SIMATIC PCs that can signal power failure
The following SIMATIC PCs detect a power failure and send an "NAU" signal:

e Microbox PC 420

e Panel PC 477

e Microbox PC 427B
e Panel PC 477B

e Box PC 627 24V

e Panel PC 677 24V
e Box PC 627B 24V

e Panel PC 677B 24V

WinAC RTX 2005 SP2 initiates a fast shutdown of the controller panel when it receives an "NAU"
signal. If you have configured WIinAC Data Storage to be in NVRAM, WIinAC RTX can save the
retentive data to NVRAM, go to STOP mode, and shut down the controller before the power is lost.

Windows Automation Center RTX incl. SP2 13
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Use of LEDs on SIMATIC Microbox PC 427B and Panel PC 477B

WiInAC RTX 2005 SP2 can activate the SF LED and the RUN/STOP LED on the Microbox PC 427B
and Panel PC 477B:

LED Color Description

SF Red A fault condition has occurred in the controller.
SF Unlit Normal controller operation

RUN/STOP Yellow Controller is in STOP mode

RUN/STOP Green Controller is in RUN mode

The selection for LED usage is on the WIinAC Data Storage dialog.
The following feature was new for WinAC RTX 2005 SP1:

Support of Internal SRAM for WinAC Data Storage

WinAC RTX 2005 SP1 provides an additional alternative to storing retentive data in a file system.
For the SIMATIC Microbox PC 420 and the SIMATIC Panel PC 477, you can use the internal SRAM
of the PC for the retentive data storage. The SRAM provides data storage that can be retained
following a shutdown, power failure or even an abnormal Windows termination (blue screen). The
WinAC RTX 2005 SP1 release includes a WIinAC Data Storage tool that allows you to configure
where WIinLC RTX stores retentive data

The following features were new for WinAC RTX 2005:

Improved STEP 7 User Program Performance

STEP 7 user programs running on WinLC RTX have execution times up to twelve times as fast as
the same program running on WinLC RTX V4.0. The STEP 7 user program, however, requires up to
14 times more memory than it used in previous releases.

CP 5611 Card Support

WInAC RTX 2005 supports a CP 5611 card for communication to STEP 7 or to DP 1/O. The
CP 5611 card has reduced functionality from a CP 5613 card (for example, fewer S7 connections,
fewer slaves and a limit of one as a submodule), but offers lower costs than the CP 5613.

Ability to use built-in CP 5611 PROFIBUS interface of Siemens Box, Rack, and Panel PCs

For Siemens Box, Rack, and Panel PCs, WinAC RTX 2005 supports the use of the built-in CP 5611
PROFIBUS interface for communication to STEP 7 or DP I/O. This capability means that you do not
have to buy a separate communications card.
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SIMATIC NET Installation no longer required for WinAC RTX

WinAC RTX 2005 no longer requires you to install SIMATIC NET to be able to configure, program,
and use WinLC RTX. WinAC RTX does not install SIMATIC NET, however, the WIinAC RTX release
includes the SIMATIC NET CD. Installation of the SIMATIC NET CD is only required for needs such
as those listed below:

e Use of OPC Server

e Use of other SIMATIC NET products, for example, Softnet S7 for SIMATIC communication
over Industrial Ethernet

Windows XP embedded Support

WiInAC RTX pre-loaded on a SIMATIC PC with the Windows XP embedded operating system
extends the use of WIinAC RTX to diskless computer systems, as well as lower-cost, smaller
systems. WINAC RTX supports the following SIMATIC PCs with Windows XP embedded:

e Microbox PC 420
e Panel PC 477
e Box PC 627
Contact your local sales representative for more information about WinAC RTX on XP embedded
systems, available as separate products from WIinAC RTX.
Time Sync Feature
WinAC RTX 2005 includes a Time Synchronization service as a component of the installation.

Like a hardware S7 controller, WinLC RTX has a system clock based on the hardware clock of your
computer. WinLC RTX differs from a hardware S7 controller though because it has a real-time clock
that is independent of the system clock of the computer. The WinLC RTX real-time clock can
function as a time slave to the Time Synchronization service, or as a time slave to devices on
submodule DP-subnets. WinLC RTX can also serve as a time master to devices on the submodule
DP-subnets.

See your Time Synchronization service documentation for detailed information.

Increase in Flag Memory
WinAC RTX 2005 provides 16 Kbytes of flag memory, instead of 2 Kbytes as in WinAC RTX V4.1.

Additional Program Blocks
WinAC RTX 2005 adds the following blocks to the set that WinLC RTX supports:
e OBS8S8
e all OB 3x blocks
e SFB 31, SFB 33 - SFB 36
e SFC9, SFC10

To use these features, your PC must meet the system requirements.

Windows Automation Center RTX incl. SP2
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System Requirements

To use WiInLC RTX, your personal computer (PC) must meet the following criteria:

Category Requirement
Operating One of the following operating systems:
System

e Microsoft Windows 2000 Professional Service Pack 3 or Service Pack 4
e Microsoft Windows XP Professional Service Pack 1 or Service Pack 2
Ardence RTX version 6.5.1 (included with WinAC RTX)

Note: Some PC configurations that are not SIMATIC industrial PCs do
not support installation or operation of Ardence RTX. Refer to your RTX
Runtime Release Notes on your installation CD for hardware and
software system requirements for RTX.

Processor and Pentium multiprocessor system:
memory e 400 MHz
e 256 Mbytes or more of RAM

e BIOS must support plug-and-play (ACPI, Advanced Configuration and
Power Interface)

Note: Dual-core and hyperthreading systems are also supported.

Hard drive A hard drive with 125 Mbytes of free space for the complete installation; setup
options offer choice to not install some components such as documentation
thereby reducing disk space requirements

The setup program uses at least 1 Mbyte additional free space on drive C for the
WinLC Setup program (Setup files are deleted when the installation is complete)

Operator A color monitor, keyboard, and mouse or other pointing device (optional) that are
interface supported by Windows

Communication  One or more of the following communication interfaces for communications with
interface STEP 7 or other S7 applications or for communications with distributed 1/O:

e CP 5611 hardware revision 5 or later
e CP5613V3orCP 5613 V6 or later

e SIEMENS PC with built-in CP 5611 PROFIBUS interface: ASPC2 STEP
E2 or ASPC2 STEP R ASIC

e Communication interface such as Industrial Ethernet interface that
SIMATIC NET supports. Industrial Ethernet interfaces can be used for
S7 communication but cannot be used for DP 1/O communication.

Note: WIinLC RTX supports as submodules a maximum of one CP 5611 card or
built-in CP 5611 PROFIBUS interface. The maximum number of submodules
that WinLC RTX supports is four.
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Category Requirement
Siemens Programming and configuration software: STEP 7 V5.3 SP2 with the installed
software hardware update for WinLC RTX.

Note: You can use STEP 7 V5.2 or STEP 7 V5.3 if you do not need
features dependent on later STEP 7 releases. Minimum STEP 7
requirements for these features are listed below:

e Data exchange with broadcast between DP slave devices
(STEP 7 V5.3)

e Enhanced support for positioning and motion applications
(STEP 7 V5.3)

e Non-retentive DBs (STEP 7 V5.3)
e Multi-PLC support (STEP 7 V5.3)
e SSL_ID Ox1C (STEP 7 V5.3 SP2 + WinLC RTX hardware update)

e Time Synchronization (STEP 7 V5.3 SP2 + WinLC RTX hardware
update)

e CP 5611 as a WinLC RTX submodule (STEP 7 V5.3 SP2 +
WinLC RTX hardware update)

e |sochronous mode or WIinAC Time Synchronization for CP 5611
(STEP 7 V5.3 SP3 + WInLC RTX hardware update)

SIMATIC NET You must install SIMATIC NET from the CD that the WinAC RTX installation
(optional) package includes if you need the following features:

e Use of OPC Server

e Use of other SIMATIC NET products, for example, Softnet S7 for
SIMATIC communication over Industrial Ethernet

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

For more information about SIMATIC NET products for PC-based automation
refer to the SIEMENS Mall or the ST PC catalog.
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Windows User Privileges

You are not required to have Windows Administrator (ADMIN) privileges in order to perform WinAC RTX
operations, such as changing the operating mode of the controller, modifying the sleep time or the
minimum scan time of the controller, archiving or restoring control programs, or setting the security options.

With Power User, User or even with Guest privileges, you can perform any operation from the WinLC RTX
controller panel. This allows you to manage the network privileges for the PC station within your application
and to avoid conflicts during installation, commissioning and operation of a PC-based automation solution
that is part of a larger system.

As shown in the following table, some operations are restricted to certain Windows User privilege classes.

Operation Administrator Power User Guest
User
Installing WinAC RTX software Allowed Not allowed Not allowed Not allowed
Configuring or modifying the PC Allowed Allowed Not allowed  Not allowed
Station
Performing WIinAC RTX operations Allowed Allowed Allowed Allowed
18 Windows Automation Center RTX 2005 incl. SP2
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Using Help

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

e Accessing Help from the Controller Panel
e Using the Table of Contents

e Using the Index

e Using Full-Text Search

e Printing Help Topics

e Changing the Language of a Help Topic

Note: If you have Windows XP SP 2 or later, you must allow blocked content in order to view all of
the online help. The increased security features of Windows XP SP 2 block some features and
controls used in the implementation of the online help. To enable blocked content when displaying
the online help, click the security menu bar from your web browser and select "Allow Blocked
Content", answering any prompts generated by this selection.

Accessing Help from the Controller Panel
To access online help from the controller panel, use one of the following methods:
e Click an entry on the Help menu.

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

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

The menu commands available from the controller panel Help menu are listed below:
e Help on Controller

The Help > Help on Controller command displays the initial page of the online help for the
controller that is connected to the controller panel. It describes controller and controller panel
operations.

e Introduction

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

e Getting Started

The Help > Getting Started command displays a topic that helps you get started when you begin
using the controller panel to work with the controller for the first time.
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Using the Table of Contents

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

e Click a book to open it and display the books and topics that it contains.

e Click the book again to close it.

e 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:

e Click the "X" in the left navigation pane to close the table of contents.

e Select the Contents button on the browser or the "Show" link in a topic to display it. (The "Show"

link appears only when you have displayed a context-sensitive topic from the application.)

Using the Index

The index provides access to information about a specific subject. Use one of the following methods to
access the index:

e Select the Index button on the browser. (If the Index button is not visible, click the "Show" link at
the top of the topic. The "Show" link appears only when you have displayed a context-sensitive
topic from the application.)

e Click the Index button in any help topic.

Using Full-Text Search

To use the full-text search capabilities of the online help, use the search field that is displayed above the
topic, or select the Search button on the browser. (If the Search field and Search button are not visible,
click the "Show" link at the top of the topic. The "Show" link appears only when you have displayed a
context-sensitive topic from the application.)

The full-text search supports the Boolean operators AND, OR, and NOT and parentheses in your search
expression. Wildcards ("*") are not supported.

Printing Help Topics

To print a single topic that is displayed in your browser, right-click in the topic pane and select Print from
the context menu. Select the print options of your choice.

Changing the Language of a Help Topic

The browser contains language buttons for each of the supported languages. To see the current help topic
in another language, click the language button of your choice. The current topic is displayed in the
language you selected, but the contents, index, and search features of the online help system remain in the
original language. This may be helpful if a topic is unclear and you want to read it in another language.

If you select a language that you did not install, the online help system cannot display the topic in that
language and displays a "Page not found" error. Changing the language of an online help topic does not
change the display language of the controller panel.
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Differences between WinLC RTX and WinLC Basis
Some of the operations of WinLC RTX differ from WinLC Basis:

e WInLC RTX provides a way to shut your process down in an orderly manner in the case of a
Windows Blue Screen.

e WiInLC RTX provides deterministic operation, ensuring predictable response time and reduced
"jitter".
e WInLC RTX provides superior timing resolution in microseconds; whereas WinLC Basis provides

timing resolution in milliseconds. For example, the times returned by SFC 78 and the sleep time in
SFC 47 have a higher resolution in WinLC RTX.

e WInLC RTX supports an isochronous mode (constant bus cycle time).

WinLC RTX and WinLC Basis differ in how the blocks of the STEP 7 user program are stored in the
memory of your computer:

e WInLC RTX uses only the non-paged RAM memory. All blocks of the STEP 7 user program and all
of the process data must fit in the available non-paged memory that is also shared with other
applications (such as device drivers) that are running on the computer.

e WinLC Basis runs in virtual memory that may be swapped to disk by the Windows operating
system.

In addition, all new features introduced with WinLC RTX V4.2 and V4.3 are not available with WinLC Basis
V4.1.

i“_«, Caution

Downloading a STEP 7 user program that is too large for the memory of the computer
can lock up the computer or cause the operation of WinLC to become unstable,
possibly causing damage to equipment and/or injury to personnel.

Although STEP 7 and WinLC do not limit the number of blocks or the size of the STEP
7 user program, your computer does have a limit, based on the available drive space
and RAM memory. The limit for the size of the STEP 7 user program and number of
blocks for your computer can only be determined by testing a configured system
against the requirements of your control application.
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Overview of the Installation Tasks

To install WinAC RTX, your computer must meet the system requirements and you must have Windows
administrator (ADMIN) privileges and complete the following tasks:

e Uninstall any of the following software packages if they exist on your computer in the order listed,
rebooting when finished:

(0]

o
(o}
(o}

WinAC Basis or WinAC Basis Demo
WiIinAC RTX
Ardence or VenturCom RTX

WinAC Slot release prior to WinAC Slot V3.4, or upgrade your existing to release to V3.4
or V4.0

Note: Uninstalling these software packages is required if you do not have WinAC RTX 2005 incl.
SP1 installed on your computer. If you already have WinAC RTX 2005 incl. SP1 installed on your
computer, then you do not need to uninstall any software prior to installing WinAC RTX.

e Install the Ardence RTX extensions.

o Verify that the Ardence RTX extensions are working.
e Install the WinAC RTX software.

For communication with distributed 1/0 over a PROFIBUS-DP network, your computer must have one or
more DP interfaces.

To use the OPC Server or other SIMATIC NET features, you must install SIMATIC NET from the CD
included with your WinAC RTX installation; otherwise, you do not need to install the SIMATIC NET CD.

Following installation, license the WinAC RTX installation using the Automation License Manager.

The succeeding topics contain the installation and licensing procedures.
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Installing the Ardence RTX Extensions

To install the WIinAC RTX software including the Ardence RTX extensions, remove in order the software
named in "Overview of the Installation Tasks" and perform the following tasks as directed from the WinAC
RTX 2005 Setup screen:

¢ Install the Ardence RTX extensions.
e Verify that the Ardence RTX extensions are working.

Note: You must have Windows administrator (ADMIN) privileges to install the Ardence RTX
extensions.

e Install the WIinAC RTX software.

When you insert the installation CD, the Setup program starts automatically. If the Setup program does not
automatically start, browse the CD and double-click the Setup.exe file. After you select the language for the
Setup program, the Setup program displays a dialog that guides you through the installation tasks:
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Step 1: Install the Ardence RTX Extensions

Click the square under Step 1 to start the Install Wizard for installing the Ardence RTX extensions. The
Install Wizard requires you to enter an Ardence PAC number and email address. The PAC number is on
the back of the WinAC RTX CD case. The email address to enter is winac@siemens.com.

Note: If you have previously installed Ardence RTX Version 6.5.1, the installation software detects
its presence and the first square is inactive.
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Step 2: Verify that the Ardence RTX Extensions Are Operational

The Install Wizard restarts your computer after installing the RTX extensions. Click the square under Step 2
and follow the instructions to verify that the RTX extensions are working. The Install Wizard displays the
following instructions:

1.
2.
3.

6.

Open the Windows Control Panel.
Double-click the RTX Properties icon to display the RTX Properties dialog.
Click the Control tab to view the status of the RTX extensions.

The RTX extensions, with their current state of Running, Stopped, or Disabled are listed in the
Status field. Two buttons at the bottom of the Control dialog allow you to Start RTX and Stop RTX.

Click the Start RTX button to start the RTX extensions. Wait a few seconds to see that the status of
the Stopped RTX extensions change to Running.

Caution

Clicking the Stop RTX button before the RTX extensions have completely switched to
Running can cause the computer to become unresponsive. If this happens, you must
restart your computer to recover.

Always wait a few seconds until the requested action is complete and the display shows
current status before clicking the Start RTX or Stop RTX buttons.

Wait a few seconds and then click the Stop RTX button. Verify that the Running RTX extensions in
the Status field change to Stopped. If the Start and Stop buttons work correctly, your

RTX extensions are installed and functioning. However, this procedure verifies only a minimum
level of platform suitability for RTX.

If the RTX extensions are working correctly, close the RTX Properties dialog.

After you have installed and verified the Ardence RTX installation, you can evaluate your platform and DP
interfaces for use with RTX.

Step 3: Installing the WinAC RTX Software

When you complete the verification of the RTX extensions on your platform, proceed with the installation of
WInAC RTX.
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Installing the WinAC RTX Software

The WInAC RTX installation begins when you click the square under Step 3 of the setup screen. If the
Setup program is not running, double-click the setup.exe file on the CD.

Note: You must remove any previous versions of WinAC or RTX from your computer and you must
have Windows administrator (ADMIN) privileges to install the WIinAC RTX software.

From the list of WIinAC RTX components, select the components to be installed:

WinAC RTX

Programs

Programs to be installed

Ardence RTHYEE51 Patch 0 ME SIMATIC Windows Logic
O &dobe Acrobat Reader 5.0 20 ME Contraller RTx iz the control
] ehgine for your process,
WindC TimeSenc V4.0 + 5P g ME
Automation License Manager V3.0 + SP1 10 B
Beadme
E stimated installation tirme:
00:12 [hh: mm]
Required on C: B3 MB
Arvallable on C: 203 GE
< Back Hest » I Cancel

After you make your selections and click the Next button, the Setup program continues. Proceed through
the installation dialogs.

During the installation process, you choose which setup type you prefer:
e Typical: installs all software and by default, all documentation in all supported languages

e Minimal: installs WinLC RTX in only one language and with no documentation, requiring the least
amount of disk space

e Custom: installs the languages, online help, and manuals that you select on subsequent dialogs
You can also choose to license WinAC RTX during the installation process or at a later time.

Note: If you have SIMATIC NET installed on your computer, and you get messages from
SIMATIC NET that say the CP card is configured for use with SIMATIC NET and STEP 7, click OK.
This is a normal part of the installation process.

The Setup program notifies you when the installation is complete.
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Licensing the WinAC RTX Software

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

Installing the License during Installation

When you install the software for the first time, the Automation License Manager is part of the installation
set. If it is not already on your computer, select the Automation License Manager checkbox during
installation. A subsequent dialog allows you choose whether to install the license during installation. Refer
to the Automation License Manager online help for help with installing a license.

Installing the License at a Later Date

If you attempt to start the WinAC RTX software and no license is found, a prompt appears on the

screen. You use the Automation License Manager to install the license. If the Automation License Manager
is not installed on your computer, follow these steps to install the Automation License Manager and license
WinLC RTX:

1. Insert the WinAC RTX installation CD.

2. From the Welcome screen, click the square for Step 3.

3. When the Components dialog appears, select the Automation License Manager checkbox.
4

After the installation is complete, select the Start > SIMATIC > License Management >
Automation License Manager menu command or launch the Automation License Manager from
the desktop.

5. Proceed with license installation according to the instructions in the Automation License Manager
online help.

If the Automation License Manager is already installed on your computer, follow the last two steps of the
preceding procedure to license WinLC RTX.

Transferring an Installed License

The Automation License Manager provides steps to transfer a license from one computer to another
computer. The two computers do not have to be connected over a network to perform an offline transfer of
license keys. Refer to your Automation License Manager online help for assistance.

Running the WinLC RTX Controller without a License

If no license for WIinAC RTX exists on your computer, the WinLC RTX controller continues to operate;
however, a notification message appears periodically to alert you that the license is missing.
Recovering the License in Case of a Defective Hard Drive

If a fault occurs with the license file on your hard disk, contact your local Siemens representative.
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Uninstalling Ardence RTX or WinAC RTX

Use the following procedure to remove Ardence RTX or WinAC RTX from your computer. If you are
uninstalling both, ensure that you uninstall WinAC RTX first:

1. Double-click the Add/Remove Programs icon in the Windows Control Panel.

2. Select the Ardence RTX or SIMATIC Windows Logic Controller RTX component entry in the
displayed list of installed software. Click Add/Remove to uninstall the software.

If the Remove Shared File dialog boxes appear, click No if you are unsure how to respond.

Evaluating your RTX Installation for your Application

WiInLC RTX must work together with the Ardence real-time extensions and your DP interfaces to control
your process. After you install Ardence RTX, check your platform for RTX suitability. In addition, check for
potential conflicts between your DP interfaces and other devices that can affect the performance of DP I/O
communications.

Evaluating your Platform for RTX Suitability

For uniprocessor (single processor) computers, Ardence provides a Platform Evaluator tool that measures
the suitability of the platform for real-time control with the Ardence RTX extension. Some hardware, such
as video cards and network cards, can add considerable jitter or interrupt latency (time-lag between an
interrupt and the handling of the interrupt) to an RTX application. The Platform Evaluator measures timer
response latencies, thread switch times, and other aspects that can affect performance and allows various
loads to be placed on the hardware while gathering these statistics. If your control application is highly
time-critical, run the Ardence Platform Evaluator in addition to performing the basic verification tasks of the
Installation Wizard.

The RTX Platform Evaluator is not included with WinAC RTX. Contact Ardence to obtain the RTX Platform
Evaluator and information about how to install and use it.

Note: The Platform Evaluator works only for uniprocessor systems.

Evaluating Performance of DP Interfaces with RTX

Evaluate whether your computer can be configured to provide a non-shared interrupt (IRQ) for the DP
interfaces. When a DP interface shares an IRQ with another device, the DP interface operates in polled
mode. In order to use an isochronous DP cycle for communicating with the DP 1/O, the DP interface must
run in interrupt mode. To run the DP interface card in interrupt mode, it must use an interrupt level (IRQ)
that is not shared with another device.

Running a DP interface in interrupt mode is also more efficient than running in polled mode. If your
application is highly time-critical, or requires an isochronous DP cycle, refer to the topic Improving the
Performance of a DP Interface.
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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 of
WiInLC RTX.

e Use STEP 7 to configure 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, Communication Interface, Index, Submodule, and Interface (IF) Slot.

Understanding the Concepts

What Is a PC Station?

The PC station is a software-based virtual rack, represented in the Station Configuration Editor, for creating
a PC-based automation system. Like a hardware rack of an S7 CPU-based automation system, it 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) of
this virtual rack in the Station Configuration Editor. The PC Station is also represented in the STEP 7
Hardware Configuration editor. The controller in the PC Station contains four configurable IF Slots for
designating communication interfaces as submodules to be used for communication with distributed 1/O,
STEP 7, or other S7 applications.
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Communication Model with S7-400

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 module) over an
MPI subnet, using a CP card that is installed in the computer.

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

e The S7-400 CPU communicates with distributed I/O over a PROFIBUS-DP subnet using a built-in
submodule interface or an IF module.

S7-400 CPU with submodules

P EEEEEm
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IF module PROFIBUS DP

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

Onboard Interfaces CP Modules used over Backplane Bus
Operation of PROFIBUS DP I/O Operation of central I/O
Supported interfaces: Supported communication processors:
e MPI ¢ PROFIBUS
¢ PROFIBUS e Industrial Ethernet
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Communication Model with PC Station and PC-based Controller

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

Submodule configuration: A communication interface configured as a submodule operates in the
real-time subsystem and provides optimal performance and stability for communication with
distributed 1/0. Submodules of WinLC RTX are similar to the onboard communication interfaces of
an S7-400 controller.

PC Station configuration: A communication interface configured in the PC Station operates in the
Windows operating system and is available for a variety of communication tasks. It cannot,
however, be used for WinLC RTX communication with distributed I/O. PC Station communication
interfaces are similar to CP modules installed in the rack of an S7-400 controller. 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

PC Station Comm IfFs ’:‘I'? ﬁ]

Virtual Backplane Bus industrial Ethemet
I

)

aln

PROFIBUS

1 DP D

¥ o S T e | m

Note: Configuring communication interfaces as submodules of WinLC RTX requires no additional
software; configuration in the PC Station requires the installation of SIMATIC NET, a separate
software package.

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

Submodule Communication PC Station Communication
(similar to onboard interface on an S7 CPU) (similar to a CP module communicating over

the backplane bus of an S7-400 station)

Operates exclusively in the real-time subsystem  Operates in the Windows environment

Access to PROFIBUS-DP I/O No access to PROFIBUS-DP 1/O (or central 1/0O)
Supported protocols/communication types: Supported protocols/communication types:
e PROFIBUS e PROFIBUS
e PG/OP communication e PG/OP communication
e S7 communication e S7 communication
e S7 routing e S7 routing
e DPI/O e Industrial Ethernet

e PG/OP communication
e S7 communication

e S7 routing
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Submodule Communication PC Station Communication
(similar to onboard interface on an S7 CPU) (similar to a CP module communicating over
the backplane bus of an S7-400 station)

Does not require SIMATIC NET installation Requires SIMATIC NET installation

Refer to the topic "What Is a Communication Refer to the SIMATIC NET documentation for a
Interface?" for a list of communication interfaces  list of supported communication interfaces.
that WinLC RTX supports.

Configuration for a PC-based Controller

You use the Station Configuration editor to configure components of the PC Station. You edit the properties
of WIinLC RTX in the Station Configuration Editor to configure submodules.

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 Hardware Configuration tool to configure the components that you installed in the PC station.

After you complete hardware configuration in STEP 7 and submodule configuration with the Station
Configuration Editor, you can download your STEP 7 user program to the controller.

Note: To use the CP card for communicating with both STEP 7 and with the distributed 1/0 may
require an additional software license. See your Siemens sales representative or distributor for
more information.

What Is a Communication Interface?

A communication interface is a CP card, built-in PROFIBUS interface on a Siemens Box, Rack, or Panel
PC, or any card or service supported by SIMATIC NET for the purpose of communication. Communication
interfaces enable communication between WinLC RTX and STEP 7 or other S7 applications.

What Is a DP Interface?

DP interfaces are communication interfaces that you can configure as WinLC RTX submodules to enable
communications between WinLC RTX and distributed 1/0O over a DP-subnet. You must configure a DP
interface as a submodule of WinLC RTX in order to use it for DP I/O communications.
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What Is a PC Station Communication Interface?

With SIMATIC NET, you can configure Industrial Ethernet or other communication interfaces in the PC
Station. You can use these communication interfaces for S7 communication, but they cannot be used to
communicate with DP 1/O.

The following table shows the communication interfaces that you can configure as WinLC RTX submodules
as well as some that you can only configure in the PC Station with SIMATIC NET:

Communication Interface Submodule: PC Station:
DP 1/O, PG/OP, PG/OP, S7,
S7, S7 Routing S7 Routing

CP 5613 V3 or CP 5613 V6 or later H" H

CP 5613 A2, all hardware revisions

CP 5611 hardware revision 5 or later

§N § § H

Cg
Cg
CP 5611 A2, all hardware revisions Cg
g

SIEMENS PC with built-in CP 5611 PROFIBUS interface:
ASPC2 STEP E2 or ASPC2 STEP R ASIC

Communication interface that SIMATIC NET supports N/A
such as Industrial Ethernet, Teleservice adapter, CP 1613
and others.

=
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What Is an Index?

An index is a numbered slot in the virtual rack of the PC station. The PC Station 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 occupy an index:

e CP card(s) (requires installation of SIMATIC NET)

e SIMATIC HMI

e SIMATIC NET OPC Server (requires installation of SIMATIC NET)
e CPU 41x-2 PCI (WIinAC Slot PLC)

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

The index number for a component can be any index number you choose; however, the index number in
the Station Configuration Editor must be the same as the slot number in the STEP 7
Hardware Configuration tool for the same component.

Note: If you have deleted WinLC RTX from the Station Configuration Editor, the Start > Simatic >
PC-based Control menu does not have an entry for WinLC RTX. To restore this menu selection,
you must configure WinLC RTX in an index of the Station Configuration Editor.

[station Configuration Editor - [OMLINE] 000 x|
Companents | Diagnostics | Configuration Info |
Stabore  APHO4MDC Maode: RUN_F
Index | Mame | Type Ring Statuz | Run/Stop | Conr | -
1
2 [} winlCRT® WinlC AT 74 o
3
4
5
G
7
E R
3
10
11
12
13
14
15
16
17 ;I
Add.. | Edit | elete | Rrao |
Station Name... | Impeoet Station ... | Dizable Station
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What Is a Submodule?

A submodule is a configured communication interface that enables communication between WinLC RTX
and distributed 1/O or between WinLC RTX and STEP 7 or other S7 applications.

In order for WinLC RTX to communicate with DP 1/O devices on a PROFIBUS-DP network, you must
designate a DP interface as a submodule for the controller. With this submodule approach, WinLC RTX
has full control over the DP I/O communications, providing optimum performance and determinism for
operating the 1/0. WIinLC RTX supports up to four submodules configured in any of the four IF slots. WinLC
RTX does not support the use of an Industrial Ethernet interface for DP 1/O communication. You cannot
configure an Industrial Ethernet interface as a submodule of WinLC RTX, but with SIMATIC NET you can
configure one or more in the PC Station to be used for PG/OP or S7 communications.

If you use a CP 5611 card or built-in CP 5611 PROFIBUS interface as a submodule of WinLC, note that
you can insert only one as a submodule.

Configuring a DP interface as a WinLC RTX 8 Submodule
submodule of WinLC RTX is like ‘ = ! DP Interface

installing an IF module into a slot of an
S7-400 CPU.

IF module
Designating a DP interface as a i = l
submodule of WIinLC RTX not only
allows WinLC RTX to use that interface
for PG/OP communication, but also
allows WinLC RTX to use that interface S7-400 CPU

for communicating with the DP 1/O.

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

Note: Configuring a DP 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 DP interface configured as a
component of the PC Station cannot be used for WinLC RTX communications with DP 1/O.

The comparison below shows the difference between a DP interface (in this case a CP card) as a
submodule of WIinLC RTX and as a component of the PC station:

WIinLC RTX Submodule Communication PC Station Communication

With a DP interface configured as a submodule,  With a communications interface configured as
WinLC RTX can communicate with both STEP 7  a component of the PC station, WinLC RTX can

on a remote computer (using PG/OP communicate with STEP 7 on a remote
communication) and with the DP 1/O on the computer, but cannot communicate with the
PROFIBUS-DP subnet. DP I/O.

PG/IOP and DP /O Communication Submodule of PG/IOP Communication Component

the Controller

TTT

PGIOF, 57 DP VD

¥ #

in PC Station

-ﬂﬁﬂ@

PGIOF, 57 DP VO

M O
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What Is an IF Slot?

WiInLC RTX provides four interface (IF) slots for designating communication interfaces as submodules.
WinLC RTX has exclusive control of any card configured in an IF slot. The submodules enable the
controller to communicate with distributed I/O, or with STEP 7 or other S7 applications.

To use the PROFIBUS-DP network to communicate with 1/O, you must configure at least one DP interface
to be a submodule of WinLC RTX. You use the WinLC Properties dialog to assign a communication
interface to one of four interface slots, IF1 through IF4;

WinLC Properties x|

Subtodule |

WinLC:  WAnLCRTH

|nides | Mame | Tupe | Location | Ring
k1

@ IF2 CPAE11(5I0t 23 CPa611 P Slot 2

@ IF3 CP5E13/5614[5]at 3) CPEE13/5614 PC Slat 3

1 IF4
1| | ©

Ayailable Cards:

Tvpe | Location | Configuration |

fdd | Ed.. BN Bing 0N | Diagnn:nstic:sl

Cancel | Help |

If you use a CP 5611 card or built-in CP 5611 PROFIBUS interface as a submodule of WinLC, note that
you can insert only one as a submodule.

The IF slot number of the submodule is independent of the PCI hardware slot. However, the IF slot number
for the submodule in WinLC Properties must match the IF slot number in the STEP 7 Hardware
Configuration tool.

For information on submodule configuration, refer to the following topic: Designating a Communication
Interface as a Submodule.
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Configuring Communication Interfaces

Designating a Communication Interface as a Submodule

You configure a communication interface as a submodule of WinLC RTX by inserting it into an IF slot of the
controller. Submodule communication interfaces enable WinLC RTX to communicate with STEP 7 or other
S7 applications. Submodule DP interfaces communicate with distributed 1/O over the PROFIBUS-DP
network.

You use the Station Configuration Editor to insert a communication interface into an IF slot of WinLC RTX.

You must also configure WinLC RTX, the submodules, and all other components of the PC station in
STEP 7.

To configure your communication Interface as a submodule, ensure that the controller is shut down and
follow these steps:

1. Double-click the computer icon 5 on the Windows taskbar to open the Station Configuration
Editor.

2. Right-click WIinLC RTX and select Properties from the context menu to display the WinLC
Properties dialog.

[Statiun Configuration Editor - [ONLINE] ]

Companents | Diagnusticsl Configuration Inh:ul

Station:  APHO4NDLC

|hdes | M arme | Tupe

WwinlC RT3 iinl C BT |
Edit

Delete

Rimg

Propetties

The WinLC Properties dialog displays the four submodule interfaces (IF1 to IF4) in the upper panel
and a list of available communication interfaces in the lower panel. The following example shows a
CP 5611 card already configured in IF Slot 2 and a CP5613/CP5614 card being added as a
submodule.

3. Inthe lower panel, select the communication interface that you want to configure as a submodule.
(A built-in PROFIBUS interface is represented as a CP5611 card with a location of "System
Board.")
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4. Drag the selected device to an empty interface slot (IF slot) in the upper panel or click the Add
button to add the card to the first available interface slot.

winlT: WinlC RTX

Irche Hame Tupe Location Ring
1A
ez CPSE11(Slot 2 CPsE11 PC Slot 2
A Fz
A iFa
L
; Awalable Cards:
Type Locabion Configuration
CP5613/5614 PC Shot 3 Mot pet spacihed

For multiple cards, repeat the above steps as needed.

5. Click OK on the WinLC Properties dialog to accept your changes and to configure the
submodule(s). This configuration may take several seconds.

Note: WIinLC RTX supports a maximum of one CP 5611 card or built-in CP 5611 PROFIBUS
interface as a submodule and a maximum of four CP 5613 cards as submodules. You can
configure any combination of communication interfaces in the four interface slots as long as you
observe these maximums.

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

WinLC RTX Response to Submodule Changes

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

In previous releases, WinLC RTX deleted the STEP 7 user program and configuration in this case. Now,
WinLC RTX informs you of the detected change and continues to operate without that submodule;
however, you cannot set the controller to RUN mode. The diagnostic buffer also includes a "STOP caused
by I/O error”, which indicates the deleted or failed submodule.

The next time you attempt to access WinLC Properties, WinLC RTX informs you that a submodule is no
longer accessible and prompts you to confirm the removal of that submodule. If you click OK, WinLC RTX
deletes that submodule from WinLC Properties. If you cancel, WinLC RTX leaves the submodule
configured and retains the current STEP 7 user program and configuration.
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Testing a CP 5613 Configuration

The WinLC Properties ring test allows you to verify whether a submodule CP 5613 card is configured
correctly. This test is especially important if you have installed more than one CP 5613 card in your
computer. This test is not available for a CP 5611 card.

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. Double-click the computer icon 5 on the Windows taskbar to open the Station Configuration
Editor.
Double-click the WinLC RTX index entry to display the WinLC Properties dialog.

4. Select the interface slot (IF slot) containing the CP card to be tested.
Click the Ring ON button.

The LEDs on the CP card at the back of your computer flash in an alternating pattern so you can
verify that you have configured the correct CP card. The computer also emits an audible beep if the
CP card is functioning.

6. Click the Ring OFF button to end the test of the CP card.
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Viewing the Submodule Diagnostics of a DP Submodule

You can select an interface slot
(IF slot) occupied by a CP card
and click the Diagnostics button
to view communication
information for a CP card. The
Submodule Network Diagnostics
dialog displays the current
version of the selected CP card
and the bus parameters.

You can also see a display of all
of the nodes on the
communication network, and the
status of each one. You must
click the Update button to build
this display, because querying
each node puts an additional
load on the communication
network.

For some operations, such as
isochronous mode, the DP
interface must operate in
interrupt mode. You can improve
the performance of the DP
interface by changing the IRQ
settings. See the following topic:
Improving the Performance of a
DP Interface in the
Troubleshooting section of the
Reference Information.

Sub-Module Network Diagnostics - CP 5613

— Status/Metwork Diagnostics

Interface: || F1

CPS613_5614(PROFIBUS)< 3>

|The device iz operating in interrupt mode.

Werzion:

Buz Parameters | W alue | -

Highest Station Address 126

Station address of thiz station 2 (I
Baud rate in bitz per second 12.0 Mbpz

Target taken ratation time BEE035

kimirmurn Tadr 11

b asirum T zdr 200 ;I

Siemenz AG: CF BE13 EL [E2): Paf W B0 Hw: 5.0+

—Buz Modes

012348567 8 93101112131415161718119
o FrExMECrErrrerrrrrrrrrr
{8 [ I o ]
mrrrrrrerrrerrrrrrrrr
g rrrrrrerrrrrrrrrerrrrr
go Crrrrrrrrerrrrrerrrrrr
wmrrrrrrrrrrrrrrrrrrrrr
2rrrrrrr

[ active ready

Ok |

Note: Submodule diagnostics are available for CP 5613 and CP 5611 cards, including built-in

PROFIBUS ports on Siemens PCs.
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Removing a Submodule

From the WinLC Properties dialog, you can move a DP interface that is configured as a submodule of
WinLC RTX to the set of available cards in your computer.

To remove a DP interface from the WinLC RTX submodule configuration, ensure that the controller is shut
down and follow these steps:

1. Double-click the computer icon 5 on the Windows taskbar to open the Station Configuration
Editor.

2. Right-click WIinLC RTX and select Properties from the context menu to display the WinLC
Properties dialog.

[Statiun Configuration Editor - [ONLINE] ]

Componierts | Diagnusticsl Caonfiquration Infu:-l

Station:  APHO4NDC

|ndex | M ame | Type
1
2 | winlCRTX [ inl C R |
7 Edit
4 Delete
5 Rlirig O
E Properkies

The WinLC Properties dialog displays the four submodule interfaces (IF1 to IF4) in the upper panel
and a list of available communications cards in the lower panel. The following example shows a
CP5613/CP5614 card being removed as a submodule, leaving a CP 5611 card in IF Slot 2.

In the upper panel, select the communication interface that you want to remove as a submodule.

4. Drag the selected card to an available position in the lower panel or right-click the selected card

and click the Delete button or Delete key from the keyboard. After you confirm your action, the card
is removed as a submodule and returned to the list of available cards.

winlT: WinlC RTx

Irche Hame Tupe Location Ring
1A
JE: CPSE1(SIot 2 CPSE11 P Slot 2
A Fz
] iFa
kL
; Awalable Cards:
Type Location Configurastion
CP5613/5614 PC Shot 3 Mot pet specihed

5. Click OK on the WinLC Properties dialog to accept your changes.
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Configuring the Controller in STEP 7

Connecting STEP 7 to the Controller

You must establish a connection from STEP 7 to the controller to download the configuration and blocks of
the STEP 7 user program. This type of communication is called PG/OP communication. The controller can
connect to STEP 7 through any of the following interfaces:

e Virtual backplane bus to STEP 7 on the same computer as the controller
e  Submodule communications interface to STEP 7 on a different computer
e PC Station communications interface to STEP 7 on a different computer
Note: Configuring a communications interface in the PC Station and not as a submodule requires
the installation of SIMATIC NET, an additional software package.
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:

\irlual Backplane

To configure communications between the controller and STEP 7 on the same computer, use the PC
internal access point:

Set PG/PC Interface B x|
Access Path |
Access Point of the Applicabiorn:
|STOMLIME  [STEP7) -3 PC inbernal local) |
[Standaid fee STEP 7]
Interface Paameter Asngnment Used

|FLC ireenal {local)

B CP5E11[MF) =]
8 CPSE11IPROFIBUS) Ackves

B2150 Ind Ethemet -> InefR) PROA _ ;I
Hljl;lrlu_rrﬂ|l|lx>d—| - = [ ifete
1 ’

[Commurication with SIMATIC comporents
in thiz PG/PC)

Irkeafaces
" AddHemowe: Select .,

Cancel | Hep |
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Connecting STEP 7 to the Controller on a Different Computer

STEP 7 can communicate to WinAC RTX on a different computer or programming device through a
communications interface that is configured as a submodule of the controller or through a communications
interface that is configured in the PC Station. To configure a communications interface in the PC Station
requires SIMATIC NET to be installed on your computer.

The following communications types are supported:
e PROFIBUS: for a CP 5613, CP 5611, or built-in PROFIBUS interface configured as a submodule
e Industrial Ethernet: for an IE card configured in the PC Station

PROFIBUS

. Industrial Ethernet

To configure communications between the controller and STEP 7 on a different computer or programming
device, set the PG/PC interface to the access point for the specific communications interface and the type
of communications, for example an Industrial Ethernet card using the TCP/IP protocol:

Set PG/PC Interface i x|

Access Path |

Access Point of the Application:
|STONUME  [STEP7) - TCPAP = InteilR) PROO0VE | 7]
[Standaid fes STEP 7)

Interface Paameler Assngnment Uzed
[TEPAF - InkellF) FRO/A00VE Me...<Boa Properties. . |

BR150 Ind Ethemet -> IntelR] PRO/1 4] Diagnastics...

HE PC intemnal local) _
HE TCPAP -+ IriefR] PROA00VE Ne LR, |
B TCRAPAutal - InbellF) PRO00YT Frediste |

igning Parameters bo “Youw MDIS CPz
with TCPAP Protocol (RFC-1008])

Inkeafaces
’7 Add/Femowe: Select .

ot ||

You can connect STEP 7 to a WinAC RTX on a different computer though the PC Internal interface if the
following conditions are met:

e WInAC RTX is installed on the computer where STEP 7 is installed.

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

If these conditions are met, you can set the STONLINE access point to PC Internal on the computer with
STEP 7 and connect to the remote WIinAC RTX through the PC Internal interface. This connection method
is an alternative to connecting STEP 7 to a remote WinAC RTX through a PROFIBUS or Industrial Ethernet
interface, as described earlier.
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Hardware Configuration in STEP 7

You configure the STEP 7 project for a PC station with a PC-based controller in STEP 7 as you would for
any S7 hardware controller. Refer to the STEP 7 help system and documentation for detailed information.

Creating the Project and PC Station with the SIMATIC Manager

To create the project and PC station, follow these steps:
1. Select the File > New menu command from the SIMATIC Manager to create a new project.
2. Select the Insert > Station > SIMATIC PC Station to insert a PC station into the project.

3. Change the name of the PC station to match the name of the PC station defined in the
Station Configuration Editor on the computer where WinLC RTX resides. To find the station name,
open the Station Configuration Editor and click the Station Name button.

Configuring the PC Station Hardware with the STEP 7 Hardware Configuration Application
To configure the PC-based controller and DP I/O for the PC Station, follow these steps:

1. Open the PC Station folder in the project and double-click the Configuration icon to invoke the
STEP 7 Hardware Configuration application.

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

=22 PROFIBUS OP
.28 PROFIBUS-PA
-2 PROFINET IO
=-[§l SIMATIC 300
= SIMATIC 400
=-[fl] SIMATIC PC Based Cantral 200,/400
=-J8, SIMATIC PC Station
ED Contraller
-] CPU 4122 PCI
-] CPU 4162 PCI
&0 WwinlC
-] WWinLC PN
=0 WinlC RT
=] BES7 §11-15B00-0vE7
=1 BES7 §11-45B00-0vE7
WA
W
- [ va.2
=8 va.3
#-_1 CP Industrial Ethernet
#-_] CPPROFIBUS
D Hpl
#-_1 User Application
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3. Drag the controller into the same index it occupies in the Station Configuration Editor on the target
computer.

=4 [0] PC

9| WAnlC RTX

i =

4. Verify that the name of the controller matches the name of the controller configured in the Station
Configuration Editor.

5. Drag the submodule CP card from the Hardware Catalog into interface slots (IF slots) for the
WinLC RTX controller. The WinLC RTX folder in the Hardware Catalog lists the CP card types that
are available. (For built-in PROFIBUS interfaces on SIEMENS PCs, you select a CP5611 card.)

The submodule cards do not have to have the same name as in the PC Station configuration;
however, this is recommended. They must have the same type and interface (IF) number as
specified in the Station Configuration Editor.

If you use a CP 5611 card or built-in CP 5611 PROFIBUS interface as a submodule of WinLC, note
that you can insert only one as a submodule.

=7 WinLC RT:
& EES7 611-15B00-0VE7
=1 BES7 611-45B00-0vE7
7@ 4.0
(& e
(8 a2
(8 a3
- CP 5611
|4 cPsee13

- E-

6. Configure the distributed 1/O for each of the submodule DP networks.

= (0] FC

1 -

2 WinlC BTX PROFIBUS[1]: DF master syztem [1]

J FROFIBIS[1): DF master spstem [2]
IF2 CP 5611 J T ¥
IF3 CP 5613 E [3]1B-8D1/2 E (4] B-4/84/-

3
: [
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Additional Hardware Configuration Options
The following tasks are optional, depending on your specific application:

1. Insert any CP PROFIBUS or CP Industrial Ethernet cards that your application requires into the PC
Station.

Note: You must have installed SIMATIC NET to configure CP cards or Ethernet cards in
the PC Station with the Station Configuration Editor. You do not need SIMATIC NET to
configure CP cards as submodules of WinLC RTX.

2. Insert any HMI devices, for example, text displays or operator panels.
3. Configure WIinLC RTX for peer-to-peer communications:

a. Select the controller name in the SIMATIC Manager.

b. Double-click the Connections icon in the right-hand pane.

c. Use NetPro to describe the network.

After you have configured WinLC RTX you can use SIMATIC Manager to develop and to download your
STEP 7 user program.

A Caution

Downloading a STEP 7 user program that is too large for the memory of the computer
can lock up the computer or cause the operation of WinLC to become unstable,
possibly causing damage to equipment and/or injury to personnel.

Although STEP 7 and WinLC do not limit the number of blocks or the size of the STEP
7 user program, your computer does have a limit, based on the available drive space
and RAM memory. The limit for the size of the STEP 7 user program and number of
blocks for your computer can only be determined by testing a configured system
against the requirements of your control application.

After you have downloaded your program to the controller, you can start the controller and use STEP 7 to
monitor and modify the process variables.
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Correcting Invalid Characters in Earlier STEP 7 Versions

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.

Invalid Characters

The following table describes invalid characters for controller names prior to STEP 7 V5.3 SP1 or SP2:
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.
Pumpl-: Using a hyphen at the end of the name is valid.

Invalid:

-Pumpl: Using a hyphen at the beginning of the name is invalid.
- Using a hyphen as a one-character name is invalid.

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).

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.
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Verifying the Configuration
A complete configuration for a PC-based automation project includes a configuration in the Station
Configuration Editor and WinLC Properties that matches the configuration in STEP 7.
Example PC Station Configuration
The following configuration is an example of a PC-based automation project:
e WinLC RTX controller in index 2 of the PC station
e CP 5611 card configured as a WinLC RTX submodule in IF slot 2 connected to PROFIBUS-DP I/O

e CP5613/CP5614 card configured as WinLC RTX submodule in IF slot 3 connected to PROFIBUS-
DP I/O

e STEP 7 on same computer as WinLC RTX

The following pictures show the result of this configuration:

Station Configuration Editor and WinLC Properties

The Station Configuration Editor and WinLC Properties dialog show the configuration of the project:

[[Station Configuration Editor - [ONLINE] x|
Coempanents | Diagnostics | Configuration Info |
Statiorr  APHO4MDC Made: RUN_P
Index | _MName | Type Ring | Stase | Run/Stop | Conn |
1
2 ] winlCRT¢ WinLC BT [ e}
3
4 WinLC Properties RS x|
5
& SubMedule |
7
8 WinlC:  WinlC AT
3 Index M anme | Type I Location Ring
]? L
5 JIF2 CPEE11(Sat 2 CPSE11 PC Slot 2
- JIF3 CPSG13/5614(SI0t 3) CP5E13/5614 PCSiot 3
7 1 IF4
15 J | H
16 Axvailable Cards:
17
Type | Location | Configuration
Add.., |
Station Name.,. I

add | EAt Delets Argati | | Disgosice |
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STEP 7 PG/PC Interface

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

Set PGAPC Interface
Access Path ]
Access Pont of the Applicaton
|STONUINE  [STEP7) - PC internal flocal] |
[Standand foe STEP 7)

Interface Paameler Assagrment Used
[P irkemal locsl)

BECPEE1MAY)
B CPSE11PROFIBUS) <Achves

=150 Ind Ethemet -» IrtE[H]FE-'sIIIH_J iy |
HPClnIurmlllmdl ek
_____ e SRR _J |

[Commumication with SIMATIC components
in thi PG/PC]

’V Add/Flemove Select ., | :

coet | _er

STEP 7 Hardware Configuration

The STEP 7 hardware configuration shows WinLC RTX in slot 2 of the hardware configuration and the two

submodule DP interfaces:

'Ef;PrniEl:t -- C:"Program Files\Siemens"Step¥ 5

= ,@,
= [ winLC RTx
El-- SY Program(1)
----- (@] Sources
----- ‘g3 Blocks

=101 |

=- Froject Configuration

WinLC FITA

PROFIBUS[ ) DP master spsterm [£]
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Starting and Shutting Down the Controller

The controller operates independently from the controller panel:
e Closing the panel (menu command File > Exit) does not shut down the controller.
e Shutting down the controller does not close the panel.

The following settings affect the starting or shutting down of the controller:
e Selecting the Autostart option

e Configuring the controller for start at PC boot

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

e 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 your WinLC, the name
in the menu matches the name in STEP 7.)

e Double-click the desktop icon for WinLC:

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

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 from the controller panel when the
controller is operating. After you shut down the controller, you can still change customization options.

Anicon - is displayed in the Windows taskbar whenever the controller is operating. When the controller is
operating and the controller panel is closed, you can double-click this icon to open the controller panel.

Note: To shut down the Ardence RTX extensions after you shut down WinLC RTX, you must either
reboot your computer or else manually stop a WIinAC service that is still running. Use the Start >
Control Panel > Service menu command to display the Windows Services dialog, and then stop
the SIMATIC WInAC FeatureServer service. You can then use the RTX Properties dialog to stop
the RTX extensions.
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Changing the Operating Mode of the Controller

The controller panel provides a mode selector switch that allows you to change the operating mode of the
controller. Set the mode selector switch to RUN or STOP (or select the appropriate command from the
CPU menu) to change the operating mode of the controller either to RUN mode or to STOP mode.

The mode selector switch positions on the controller panel correspond to the mode selector switch
positions of an S7 hardware controller:

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

e STOP: The controller does not execute the STEP 7 user program. Outputs are set to their safe
states.

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

Operating Mode (RUN/STOP) and Status Indicators

The mode selector switch on the controller panel functions like the manual mode selector switch on a
hardware S7 controller allowing you to switch between RUN and STOP mode.

L]

INTF  |RUN =
EXTF [STOFO
BUSFL1

BUSF2

BUSE3

BUSF4

FRCE |MRES
RUN

STOF

-
L]
.
-
L]
-

For both hardware controllers and PC-based controllers, the RUN and STOP status indicators show the

current operating mode of the controller. If the status indicator shows a different operating mode than the
mode selector switch position, the controller has changed operating mode, possibly due to some error in
the program or because you used STEP 7 to change the operating mode.
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Allowed and Prohibited Actions for each Operating Mode

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

Operating Description
Mode
RUN Allowed:
e Uploading a program from the controller to your computer
e Downloading a program to the controller
e Downloading individual blocks to the controller

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

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

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 change the controller to STOP mode.

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

e 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
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Resetting the Memory Areas: MRES Command (CPU Menu)

The MRES (memory reset) command 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 Flexible,
PROFIBUS, or S7 communications.

Use one of the following methods to reset the memory:
e Click the MRES button on the control panel
e Select the CPU > MRES menu command
e Pressthe ALT+C+M keys

You can also use STEP 7 to perform a memory reset.

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

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

e Resets the memory areas (I, Q, 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)

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

The MRES command does not affect the submodule network addresses and does not affect the contents
of the diagnostic buffer.

The STOP indicator flashes while the memory reset is in progress. After the memory has been reset, the
diagnostics buffer is resized to its default size. Input (I) and output (Q) memory areas are also resized to
their default sizes. After a memory reset, you may need to reconfigure these values to your own
specifications.

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

e Errors were detected in the work memory area, for example, the size of the user program exceeds
the work memory area

e A power cycle followed a defective state of the controller
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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 indicators on a hardware S7
PLC.

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

If the STEP 7 user program reaches a break point set by the STEP 7 Program Editor, both the RUN and
STOP indicators turn on while the breakpoint is active: the RUN indicator flashes, and the STOP indicator
is on.

During a change from STOP mode to RUN mode, the RUN indicator flashes, and the STOP indicator is on.
When the STOP indicator turns off, the outputs are enabled.

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

Indicator Description

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

BATF Battery fault. Always off for the controller.

INTF This indicator lights up (solid) 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 (solid) to show error conditions that exist outside of the
controller, such as hardware faults, parameter assignment errors, loss of
communication or other communication errors, and 1/O faults.

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 fault conditions in the communication
BUSF2 with the distributed I/O.
ISR The number of the BUSF indicator corresponds to the IF number of the submodule
BUSF4 o
that has a fault condition.
FRCE This indicator is never lit. WinLC RTX does not support force jobs.
RUN Lights up (solid) to show the operating mode (RUN or STOP).
STOP

When RUN is flashing and STOP is lighted (solid), the STEP 7 user program has
reached a breakpoint. (RUN light blinks with 0.5 Hz.)

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

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

Indicator
Description
RUN STOP
flashing flashing The controller is in DEFECT mode. All status indicators flash.
2 Hz 2 Hz
flashing on The STEP 7 user program halted at a breakpoint.
0.5 Hz
flashing on A cold or warm restart is in progress. The RUN indicator continues to flash until
2 Hz the restart completes. The time required for the restart operation depends on
the time required to execute the startup OB.

off flashing The controller requires a memory reset (MRES).

0.5 Hz
off flashing A memory reset (MRES) is in progress.

2 Hz

Corrective Action If the STOP Indicator is Flashing Slowly

If the STOP indicator flashes slowly, the controller requires a memory reset (MRES). To recover from this
condition, you must use the MRES command to reset the controller.

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 fixed by resetting the memory with the MRES command. To
recover from this condition, you must perform the following tasks:

1. Shut down the controller.

2. Restart the controller. The STOP indicator flashes with the RUN indicator off.
3. Use the MRES command to reset the memory.
4

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

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

You can use the tuning panel to view and adjust the current performance of the controller. The tuning panel
displays information about the scan cycle, 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 is designed for adjusting the parameters and verifying the performance for
WinLC. Because the tuning panel causes an additional load on the computer resources, do not
leave the tuning panel open during normal operation of WinLC.

To open or close the tuning panel, select the CPU > Tuning Panel menu command. WinLC RTX opens the
tuning panel, as shown below. Click a region on the tuning panel picture for more information about its
functionality.

—Cycle Time [me]———— [~ Timing [mz]
1002 Execution Time:
Last: 0
Aug: 0
Min: O
Max: 0
Sleep Time:
Last: 0
t_mj — Pricirity
Current: 50
Iin: 0 Max: 0 —_— J— Mew: B0
Last: |:| ......................... ‘ ......
Aug: O ﬂl = Mormal + el
— Timing Adjuztment
E: tion Time + Sl Ti . . —
| i e | tin Sleep Time [mz]: | 10 Set
| ] 2 ; L
Min Cycle Time Min Cycle Time [ms]: I] Festare
— OB Execution Monitor
Erecution Time Lirmit [us]i 3000 Forced Execution Sleep Time [us]i 1000
Max. Execution Load [%]: I a0 Forced Execution Sleep Eounteri i
Set | Default |

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 minimum cycle time does not change the
configuration of the controller.

Changing the controller from STOP mode to RUN mode resets the minimum scan cycle time parameter to
the value that you configured in STEP 7. To make any changes made with the tuning panel permanent, you
must use the STEP 7 Hardware Configuration tool.

A Caution

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.

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 erratically. 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.
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The tuning panel contains the following functional areas:
Area Description

Cycle Time This area provides a histogram of execution times of the scan cycle over a 60-ms
range. This histogram tracks minimum (shortest) and maximum (longest) scan times,
as well as the percentage of scans that fall in various ranges of scan times. To delete
the historical data and start a new histogram, click Clear. A STOP-to-RUN transition
also resets the Cycle Time display, as does closing and reopening the tuning panel.

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

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

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

Priority Use this slider to set the priority level for the execution of WinLC RTX relative to other
RTX applications running on your computer.

Because WInLC RTX runs at a higher priority than any Windows application, you
change the priority for WinLC RTX only if you are running other RTX applications.

Setting the priority higher means that the operating system responds to WinLC RTX
before executing lower-priority tasks. This results in less jitter in the start times and
execution time of the OBs in your program.

Timing Use these fields to tune the scan cycle by entering values for the minimum sleep time
Adjustment  and the minimum cycle time. These parameters determine the amount of sleep time
that is added at the end of the free cycle.

Click the Set button to apply these values. Click the Restore button to reset the
values to those currently being used by the controller. After you apply new values,
the panel stores these values for the controller and you can monitor the effect on the
execution of your control program.

To ensure that the minimum cycle time controls the sleep time for the controller, you
must configure the scan cycle monitoring time and minimum scan cycle time
parameters on the Cycle/Clock Memory tab of the Properties dialog box in STEP 7.
Set the minimum scan cycle time to a value less than the value for scan cycle
monitoring time. (The default scan cycle time is 6 seconds.)
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Using the Diagnostic Buffer
Select the CPU > Diagnostic Buffer menu command to display the SIMATIC Diagnostic Buffer.

The Diagnostic Buffer allows you to view system diagnostic information without using the SIMATIC STEP 7
programming software. It consists of an upper panel that displays an event list and a lower panel that
displays specific event details.

M. | Tirne | D ate | Event | -
1 030256026 pm O7A1/068  Mew startbup information in STOP mode L
030256024 pm - O7A1/06  Power on backed up

021644038 pm  OFA1/06  Power failure

02141997 pm 0711068 Mew startup information in STOF mode

021413959 pm O0741/06  Power on backed up

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

04:56: 35258 pm 0BA15/06  Mew startup information in STOP mode

04:56:35:246 pm  0BM15/068  Power on backed up

9 083:32:03366 am  0B/05/08  Power failure

10 0130718182 pm 06024068 Mew startup information in STOP mode

[ B B ey I N

11 013018170 pm  06/02/08  Power on backed up j
Detailz on Event: 1 of 120 Event |D: 1648 5300
Mew startup information in STOP mode -
Startup prevented by:
- STOP request exists

- Keyawitch gt to STOP
- Cold restart or warm restart necesszany
Startup infarmatian:

- Time faor time stamp at the lazt backed up power an e

4] 3

Format: © Test © Hex [T Time including CPU Aocal time difference o
|lpdate | Save Help

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

The Diagnostic Buffer displays the following information:

Event List (upper panel): A list of all the events in the diagnostic buffer. The following information is shown
for each diagnostic event:

e The number of the entry
e The date and time of the event
e A brief description of the event
Event ID (between the upper and the lower panels): Displays the ID number of a selected event.
Event Details (lower panel): Displays the event details in either text or hexadecimal format.
If you have chosen Text format, the following details about a selected event appear in the lower panel:
e 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

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

If you have chosen Hexadecimal format, the hexadecimal values of the selected event appear in the lower
panel.
Sorting Events (upper panel)
You can sort the events listed in the upper panel by clicking the specific column;
e Number (determined by time and date)

e Event description

Choosing Format (lower panel)

You can display the diagnostic information in the lower panel in text or hexadecimal (Hex) format. In Hex
format, the hexadecimal values of the 20 bytes of the selected event are displayed. To select the format:

o Click Text to display the event details in text format.

e Click Hex to display the hexadecimal values of the event.

Selecting the Time Type

If you select the "Time including CPU/local time difference" checkbox, the diagnostic buffer applies a
correction value to the time-of-day. Use this setting if the location of the diagnostic buffer reader is in a
different time zone than the module. You can only select the checkbox for modules which support time-of-
day status.

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

Saving the Diagnostic Buffer
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.
Displaying Help
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 panel.
2. Click the Help on Event button.
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Archiving and Restoring STEP 7 User Programs

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.

Note: You must update a project or program from a release of WinLC V3 or earlier. Use STEP 7 to
create a new project and to create a new configuration for WinLC RTX and any submodules.

You can only archive or restore a STEP 7 user program when the controller is in STOP mode. You cannot
archive or restore a STEP 7 user program when the controller is in RUN mode or is shut down.

The archive file functions like the removable memory cartridge (EEPROM cartridge) 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.

Creating an Archive File

An 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.

To create an Archive file, select the File > Archive menu command. This command displays the Save As
dialog, which allows you to give a name to the file. The controller then creates the archive file with the
extension .wld.

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

Restoring an Archive File

When you restore an archive file, you reload the STEP 7 user program and the configuration for the
controller. You can only restore archive files of extension .wid.

Before you can restore an archive file, you must set the controller to STOP mode. Use the following
procedure to load an archived configuration and STEP 7 user program:

1. Click the STOP button to place the controller in STOP mode.
2. Select the File > Restore menu command.

3. Select the specific archive file to restore and click OK.

Closing the Controller Panel
Select the File > Exit menu command to close the control panel.

Note: Closing the controller panel does not shut down the controller or affect the operating mode.

Anicon - is displayed in the Windows taskbar whenever the controller is operating. When the controller is
operating and the controller panel is closed, you can double-click this icon to open the controller panel.
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WinLC RTX Operation following a Windows Blue Screen

WinLC RTX supports OB 84 (CPU Hardware Fault), which allows you to initiate orderly shutdown of your
process in case a Windows Blue Screen occurs while WinLC RTX is operating. During a blue screen,
communication interfaces configured as submodules continue to function. If WinLC RTX can still operate
after Windows has initiated the system shutdown procedure, and the memory used by the real-time
subsystem is not corrupted, one of the following occurs:

If WinLC RTX is in RUN mode and the control program includes OB 84, WinLC RTX starts OB 84
and continues in RUN mode until the STEP 7 user program calls SFC 46 (STP) to place the
controller in STOP mode. Windows does not complete its system shutdown until after WinLC RTX
transitions to STOP mode, either from the SFC 46 call or from a change to STOP mode initiated
from a programming device or communication partner accessing WinLC RTX through a submodule
communication interface.

If WinLC RTX is in RUN mode and the control program does not include OB 84, WinLC RTX
transitions to STOP mode and then Windows completes its system shutdown.

If WinLC RTX is not in RUN mode, Windows completes its system shutdown.

The operation of WinLC RTX during a blue screen can be affected by SFC 22, SFC 23, SFC 82, SFC 83,
SFC 84, or SFC 85.

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

The following restrictions apply when Windows is shutting down:
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The WinLC RTX controller panel is unavailable.

Some system functions are disabled, including SFC 22, SFC 23, SFC 82, SFC 83, SFC 84, and
SFC 85.

Block operations fail, returning an error code.

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

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.

If the WINAC data storage is not 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 WIinAC data storage is in NVRAM, WIinLC RTX can recover the retentive data when it
restarts. See the topic "Available Options for WinAC Data Storage" for a summary of which
SIMATIC PCs have NVRAM for WIinAC data storage.

Notice

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 realtime operating system uses.

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

If you specified NVRAM storage for the retentive data, (either a SIMATIC WIinAC NV128
card or integrated PC SRAM) 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 an "unbuffered power on"
error.

In actual practice, the occurrence of a blue screen is very rare, and the occurrence of a
blue screen that WinLC RTX cannot detect is rarer still.
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Considerations for SFC 22, SFC 23 and SFC 82 to 85

If a Windows Blue Screen occurs when WIinLC RTX is in RUN mode, WinLC RTX 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 blue
screen can check for this error code. If however, one of these SFCs is in a Windows call at the time of the
blue screen, the SFC is not able to return the 8092 error code and WinLC RTX cannot initiate OB 84.

Warning
A Certain SFCs, if active at the time of a Windows failure, can cause either WinLC RTX
or other functions to become unresponsive and lock up:

o |[f either SFC 22, SFC 23 or SFC 85 is in a call to a Windows function at the
time of the blue screen, the SFC cannot return from the SFC call and
WinLC RTX fails to maintain control of the process. If this occurs, the I/O
watchdog operation disables the inputs and outputs.

e If SFC 82, SFC 83, or SFC 84 is in a call to a Windows function at the time of
the blue screen, WinLC RTX attempts to stay in RUN mode (continuing to
control the process), but background operations including some
communication functions can lock up. Setting WinLC RTX to STOP mode,
whether by program action or by user intervention from a remote system, can
affect the shut-down sequence of the computer.

A blue screen that results in locking up either the controller or background functions
can cause damage to process equipment or injury to personnel if you do not take
proper precautions in designing your STEP 7 user program.

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

Windows Automation Center RTX incl. SP2 63
A5E00992447-01



Controller Operations

WinLC RTX Restart Behavior after a Blue Screen

If Windows is configured to reboot automatically after a Windows Blue Screen, WinLC RTX starts if it is
configured to start at PC boot.

Behavior when WinAC Data Storage is in NVRAM

If your computer supports NVRAM configuration for WinAC data storage, and you configured the WIinAC
data storage for NVRAM prior to the blue screen event, then WinLC RTX restarts with the current STEP 7
user program and uses the retentive data stored in the NVRAM, providing that WinLC RTX was able to
save the retentive data when the blue screen occurred.

Behavior when WIinAC Data Storage is not in NVRAM

WinLC RTX restarts with the STEP 7 user program as it was last downloaded and executes OB 100 (not
OB 102) 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 the STEP 7 Hardware Configuration. The diagnostic buffers shows the
current/last startup type as "automatic warm reboot after non-backup power on with system memory reset".

You can program OB 100 to respond to event 1382. For more information, 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".

Notice

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 realtime operating system uses.

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

If you specified NVRAM storage for the retentive data, (either a SIMATIC WIinAC NV128
card or integrated PC SRAM) 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 an "unbuffered power on"
error.

In actual practice, the occurrence of a blue screen is very rare, and the occurrence of a
blue screen that WinLC RTX cannot detect is rarer still.

Configuring Automatic Reboot for Windows
To configure automatic reboot for Windows, follow these steps:
1. Open the Windows Control Panel and double-click System.

2. From the Advanced tab of the System Properties dialog, click the Settings button for Startup and
Recovery.

3. Select the "automatically restart" checkbox.
4. Click OK on the Startup and Recovery dialog and the Systems Properties Dialog.

The next time the computer restarts, the Windows operating system will restart.
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Storing Retentive Data

What Information about the Controller Does WinLC RTX Store?
WinLC RTX stores the following operational information about the controller:

e Load memory: contains the system data (configuration of the controller and STEP 7 user program)
and the initial values of the data blocks of the STEP 7 user program.

e State of the controller: includes the last transition of the operating mode (STOP, RUN, or
STARTUP) for the controller and the setting for the mode selector switch (STOP or RUN).

o Power-down state of the controller: as saved during the shutdown process, includes the contents of
the diagnostic buffer, the current values for the retentive memory areas of the controller (such as
timers, counters and bit memory), and the current values for the data blocks (Work memory).

WinLC RTX saves this information during operation and uses this information when starting up the
controller.

Load Memory

When you download the STEP 7 user program, WinLC RTX saves the data blocks and system data in the
Load memory area. These data blocks include the initial values for the process variables used by the
STEP 7 user program.

SFC 82 (CREA_DBL) allows you to create new data blocks in Load memory during the execution of the
STEP 7 user program. You can use SFC 84 (WRIT_DBL) to modify these data blocks. SFC 82 creates and
stores the new data blocks in the Load memory at the time that SFC 82 runs.

Note: Data blocks (DBs) created by SFC 22 (CREAT_DB) and SFC 85 (CREA_DB) are not saved
in the Load memory. These DBs are stored only in the Work memory.

State of the Controller

WinLC RTX stores the current operational status of the controller and the status of the following events:

o Whenever the controller changes operating mode (RUN to STOP, STOP to STARTUP, or
STARTUP to RUN), WinLC RTX stores the state of the controller in a file system to show the latest
transition.

e Whenever the mode selector switch on the controller panel changes (STOP or RUN), WinLC RTX
stores the state of the mode selector switch in a file system to show the latest action.
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Power-Down State

The power-down state includes the following information:
e Current operating state of the controller
e Diagnostic buffer
¢ Retentive data

When you configure WinLC RTX in STEP 7, you specify the ranges of retentive data for the timers

(T memory), counters (C memory), bit memory (M memory), and retentive data blocks (DBs). When you
perform a normal shutdown of WinLC RTX, the controller saves this retentive data and the diagnostic buffer
in the power-down state. A normal shutdown of the Windows operating system, whether by user action or
UPS signal, also causes WinLC RTX to save the power-down state.

After WinLC RTX starts up the next time, it loads the power-down state. See the topic "Loading Memory
Areas on Startup” for a description of how WIinLC RTX loads memory areas at startup.

Note: If you are not using non-volatile RAM (NVRAM) for WinAC Data Storage, WinLC RTX can
not store the power-down state (which includes the diagnostic buffer) when WinLC RTX terminates
abnormally. An abnormal termination can occur when the computer loses power either by turning
off the power or by power failure, or when WinLC RTX is not able to write to the file system, such
as following a Windows crash ("Blue Screen"). If, however, you are using either the internal SRAM
of a SIMATIC Microbox PC 420 or SIMATIC Panel PC 477, or a SIMATIC WinAC NV128 card for
WInAC data storage, WinLC RTX can store the retentive data when an abnormal termination
occurs.

When Does WinLC RTX Save the Retentive Data?

The following table shows the actions that cause WinLC RTX to save the retentive data.

Retentive Data Action That Causes WinLC RTX to Save This
Data

Load memory (data blocks and initial values ~ Downloading the STEP 7 user program from

of the STEP 7 user program, and system STEP 7
data) Calling SFC 82, SFC 83, or SFC 84.
State of the controller Changing the operating mode (RUN to STOP, or

STOP to RUN), either from STEP 7 or from the
controller panel

Normal shutdown of WinLC RTX
Abnormal termination with WinAC Data Storage in
NVRAM

Power-down state: Normal shutdown of WIinLC RTX or

e retentive T, C, M, and DB memory Abnormal termination with WinAC Data Storage in
areas NVRAM

e diagnostic buffer

See the topic "Retentive Data Storage following Power Loss or Blue Screen" for a description of multiple
factors and conditions that affect retentive data storage.
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Available Options for WinAC Data Storage

The controller can store the WinAC RTX retentive data in a file system on your computer as well as on non-
volatile RAM (NVRAM):

e Storing retentive data in a file system: WinAC RTX stores the retentive data at shutdown. This
shutdown can be caused by a shutdown command from the controller panel or by a Windows
shutdown. In order to save retentive data in a power loss situation, protect your system with an
Uninterruptable Power Supply (UPS).

e Storing retentive data in NVRAM: Some SIMATIC PCs contain NVRAM that you can use for
retentive data storage. With the use of NVRAM, the retentive data can be saved even in the event
of a Windows Blue Screen event in most cases.

NVRAM Possibilities
The following types of NVRAM are available:
e 25 KByte integrated static RAM (SRAM)
e 128 KByte NVRAM of an optional plug-in SIMATIC WinAC NV128 card

Note: To use this SIMATIC WInAC 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 it and allocates memory for it. Whether you install WinAC RTX before or after you install the
SIMATIC WInAC NV128 card, WIinAC RTX will automatically detect the card and make it available
for WIinAC data storage.

e 128 KByte integrated NVRAM

Note: WIinLC RTX supports a maximum of 128 KByte NVRAM, whether on a SIMATIC WinAC NV128 card
or integrated in the PC. You cannot use multiple SIMATIC WIinAC NV128 cards with WinLC RTX, nor can
you use a SIMATIC WIinAC NV128 card in conjunction with integrated NVRAM.
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The following table summarizes the available types of retentive storage solutions:

PC System Storage Size UPS Remark
required

Any PC File storage Limited only by Yes Retentive data cannot be

computer's disk saved to file storage in the

space event of a blue screen.
Microbox PC 420 Integrated 25 KB No Maximum 6W load over
Panel PC 477 SRAM USB and PC104 devices
Box PC 627 24V SIMATIC 128 KB No DC Power supply only
Panel PC 677 24V WinAC

NV128 card

Box PC 627 230V SIMATIC 128 KB Yes
Panel PC 677 230V WinAC
Rack PC 847 NV128 card
Panel PC 877
PC IL43

Other SIMATIC PC

Microbox PC 427B Integrated 128 KB No
Panel PC 477B NVRAM

Box PC 627B (with

PROFIBUS option)

Panel PC 677B

To configure the storage of WinAC RTX retentive data, use the WinAC Data Storage tool.

Effect of Power Supply Load on Microbox PC 420

The ability of the Microbox PC 420 to save retentive data to the 25 KByte of internal SRAM is dependent on
the power supply load from other devices. The Microbox PC 420 cannot save the retentive data to the
internal SRAM if the power supply load exceeds the 6 Watt maximum. The power supply load is equal to

the sum of the USB devices and PC 104/Plus cards.

Effect of Power Loss

Notice

Power loss without a shutdown of the operating system can cause file systems

of Windows XP Professional or Windows 2000 Professional to be corrupted. For this
reason, use a UPS system to protect file systems with these operating systems.

In addition, some SIMATIC PCs can detect a power loss and send a NAU signal to
WinLC RTX. WinLC RTX can then initiate a fast shutdown and save retentive data to
NVRAM if so configured. See the topic "What's New?" for a list of the SIMATIC PCs that
support the NAU signal, and a description of how WinLC RTX responds to the NAU
signal.

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

See the topic "Retentive Data Storage following Power Loss or Blue Screen” for a description of multiple

factors and conditions that affect retentive data storage.
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Configuring WinAC Data Storage

With the WinAC Data Storage tool, you configure where WinLC RTX stores retentive data and the STEP 7
user program and configuration.

Notice

If you change the program and configuration path, WinLC RTX can no longer access the
STEP 7 user program and configuration data stored at the original location. If you change
the retentive data storage settings, WinLC RTX can no longer access the existing

retentive data from the original location.

For this reason, archive your STEP 7 user program and data prior to changing any
WInAC data storage parameters. You can restore the archive file after you restart the
controller with the new WInAC data storage parameters. Alternatively, you can upload the
STEP 7 user program and configuration to STEP 7 prior to making changes, and

download the program to the controller after making changes.

If your computer is a Microbox 427B or a Panel PC 477B, you can also use the WIinAC data storage tool to
enable WinAC RTX to control the LEDs on those computers. When you specify the use of the LEDs,
WiInLC RTX displays the RUN/STOP status of the controller as well as any potential fault condition by

means of the LEDs. The What's New topic describes the LED status indications.

To use the WIinAC Storage Tool, follow these steps:

1.

Archive your STEP 7 user program and configuration. Alternatively, you can upload the STEP 7
user program and configuration to STEP 7 using the PLC > Upload Station to PG menu

command in STEP 7.

Shut down the controller.

Select the Start > SIMATIC > PC based Control > WinAC Data Storage menu command. The

WinAC Data Storage dialog appears:

FL, WinAC Data Storage |

— Program and Configuration

Fath:
IE:HF‘HDGH.-’-‘-.M FILESSIEMEMS Y IMACWINLCR T J

— Retentive Data
available in MYFAk

I 128 kEyte
* File Storage:

IE:&PHDGH.-’-‘-.M FILESSSIEMENSYWINACKAIMLCR T J

i~ NYF&M Storage

—PLC Operating Mode LED

u Jze LED'z on vour Microbox PC 4278 or
Panel PC 477E

i |nfo: The changes are effective after the nest start of
the controller.

]S |

4. In the Program and Configuration Path field, accept the default path or use the EI button to
browse to a folder to use for the storage of the STEP 7 user program and configuration.
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5. If your computer has NVRAM of any type, you can select either NVRAM Storage or File Storage for
the Retentive Data specification. The dialog shows how much NVRAM storage is available.

Otherwise, File Storage is your only choice. You can use the button to browse to a folder for
the storage of the retentive data, or accept the default path.

See the topic "Available Options for WinAC Data Storage" for a summary of the NVRAM
possiblities and the computers that have NVRAM.

6. If your computer is a Microbox PC 427B or a Panel PC 477B, select the Use LEDs checkbox if you
want WIinLC RTX to show the RUN/STOP status and fault condition on the LEDs.

7. Click OK.
Restart the controller to make your changes take effect.

9. Restore the STEP 7 user program and configuration that you archived in Step 1. Alternatively, you
can download the program and configuration from STEP 7 to the controller.

Notice

For SIMATIC PCs with compact flash cards, you typically enable the Enhanced Write
Filter (EWF) for the C:\ drive and leave the Enhanced Write filter disabled for the D:\
drive. With this usage, if you specify a file storage location on the D:\ drive for the STEP 7
user program and configuration and for the retentive data, WinAC RTX always recovers
these files after a reboot. For this reason, specify a D:\ drive location for STEP 7 files and
retentive data.

If however, you choose to store either program data or retentive data on the C:\ drive,
and you have enabled the Enhanced Write Filter for the C:\ drive, you must manage the
Enhanced Write Filter to commit data to the flash card. If you have files on the C:\ drive
and you have not committed these files to the flash card, WinAC RTX cannot recover
these files following a reboot. You must commit data on the C:\ drive to the flash card for
it to be available after a reboot.

If you choose "File Storage" for retentive data, you must use an Uninterruptible Power
Supply (UPS) to maintain data following a power loss. Without a UPS, retentive data in
"File Storage" is lost after a power failure. If you choose "NVRAM Storage", Siemens
recommends the use of a UPS, but a UPS is not a requirement.
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File Storage Restrictions

Do not use a compressed file system for the Program and Configuration path or for the Retentive Data File
Storage path. To determine whether a file system is compressed, examine the disk properties for the drive
that you specified. Ensure that the “Compress drive to save disk space” checkbox is not selected.

Local Disk (C:) Properties 2lx|

General | Tools | Hardware | Sharing | Securiy | Guta |

=) |

Type Local Disk
File system: NTFS

W Usedspace: 23.756.341.248 bytes 221GB
M Freo space 16.210.292.736 bytes 15068
Capaciy: 30.966.633.954 byles 372GB

Drive C Disk Cleanup I

CJ__: Comprass drive o save disk spac;_}
v Nlow?demng Servll:ﬂu:de':aus disk for fastfila searching

’TI Cancel I 1

NVRAM Memory Allocation

The following types of information share the available NVRAM:

Iltem Memory Consumption

System Startup Information 1 KByte

Diagnostic Buffer Number of entries * 20 bytes
Flag (M) Memory Number of flag memory bytes
S7-Timers Number of timers * 2 bytes
S7-Counters Number of counters * 2 bytes
Retentive DBs configured Number of KBytes in retentive

with STEP 7 or created by DBs
SFC 85 with ATTRIB=0x00

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

Notice

Default

1 KByte

2400 bytes 120 entries
16 bytes MBO — MB15

0 bytes No timers are retentive by
default

16 bytes CO0-C7

User program configuration

0 bytes

If you have stored retentive data on a SIMATIC WinAC NV128 card and you remove the
card when your computer is off, the next time you start WinAC RTX, it will start with an
unbuffered startup. The controller panel lights up the INTF status indicator, and the
diagnostic buffer contains an "unbuffered power on" error.

To recover, you must either shut down WinAC RTX and your computer and reinstall the
SIMATIC WInAC NV128 card, or you must switch to File Storage for your retentive data.
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Retentive Data Indication for Data Blocks

By default, STEP 7 configures all data blocks as retentive. As shown below, the Properties dialog for a
retentive data block displays all three of the following checkboxes as not selected (not checked):

e DB is write-protected in the PLC
e Non-retain
e Unlinked

Properties - Data Block x|

General - Part 1 General - Part 2 | Callz I Attributes

Mame [Header): I Yerzion [Header): [0.1
F armnily: I Athor; I

— Lengths
Local Data:
Drata: 2 bytes
Load Memory Requirement; 85 bytes

Wwhork Memory Begquirement: 38 bytes

[~ DB iz wiite-pratected in the PLC [~ Standard block
[T Enow-how pratection ™ Urlinked
[ Mon Retain [T Block read-only

Cancel Help

If you select (check) any of these three checkboxes, the data block is non-retentive and not included by the
NVRAM rmemory allocation.

Data Blocks Created by SFC 85

A data block created by SFC 85 is retentive if the ATTRIB parameter is 0x00. When considering NVRAM
usage, these data blocks require memory for the overhead and for the retentive data. For data blocks
created by SFC 85 with the ATTRIB parameter not equal to 0x00, the data block requires memory only for
the overhead.

Exceeding NVRAM Storage

Notice

If you switch from File 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
use File Storage instead of NVRAM Storage for the retentive data. The STEP 7 Hardware
Configuration tool displays the current memory usage in the Module Information dialog.
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Managing the Enhanced Write Filter
The following Windows XP embedded systems use CompactFlash cards:
e Microbox PC 420
e Panel PC 477
e Microbox PC 427B
e Panel PC 477B
e Box PC 627

The Enhanced Write Filter (EWF) is a Windows XP embedded utility for protecting a CompactFlash card.
CompactFlash cards allow a limited number of write accesses. When the Enhanced Write Filter is enabled,
Windows XP embedded writes no data to the CompactFlash card. Instead, the file writes are kept in virtual
memory. No difference is apparent to you when you view file contents. File information appears the same
whether it actually resides on the CompactFlash card or in virtual memory. The difference in file storage is
evident when you reboot the computer or it loses power. All data in virtual memory is lost, and the
computer restarts with the file contents of the CompactFlash card.

You can manage the EWF to maintain data that must persist after a reboot. If you disable the EWF, all file
writes go to the CompactFlash card. This does result in the persistence of all data after a power loss;
however, it causes the most stress over time to the CompactFlash card.

Notice

The Enhanced Write Filter default setting of the D:\ and C:\ drive on the Microbox PCs
and Panel PCs is "Disabled". To protect the CompactFlast card from early failure due to
continuous writes, enable the EWF for the C:\ drive after you have finished the
development of applications on the C:\ drive.

You can also commit all data that is stored in virtual memory to the CompactFlash card at any point in time.
The "commitanddisable” EWF command disables the EWF and then writes all data that has accumulated in
virtual memory to the CompactFlash card. Typically, this command is followed by an enable command to
once again protect the CompactFlash card.

To use the enhanced write filter manager, follow these steps:
1. Open acommand prompt window.
2. Enter "ewfmgr" followed by a drive designation and a command as illustrated.

3. Reboot the computer to make the command take effect.
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The ewfmgr commands that are applicable appear below, as applied to the C:\ drive:

Enable the EWF:

File
Save

Commit Data

to Com

Virtual
Memory

=>=>=>

Virtual
Memory

=>=>=>

pact Flash:

Compact
Flash

Virtual =>=>=> Compact
Memory Flash

File =>=>=> Compact
Save Flash

Command:

ewfmgr c: -enable

Command:

ewfmgr c: -commit

Commit Data to Compact Flash and Disable the EWF:

Command:

ewfmgr c: -commitanddisable

Note that the initial state of the Enhanced Write Filter is "disabled". Following a "commitanddisable”
command, use the "enable" command to protect the CompactFlash card, and to write data to virtual

memory.
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How WinLC RTX Loads Memory Areas on Startup

Upon startup, WinLC RTX searches for the stored power-down state to determine whether the controller
had been shut down correctly and performs the following tasks:

Loads the downloaded blocks of the STEP 7 user program from the Load memory.
Restores the work memory depending on whether a valid power-down state exists or not:

o0 IfWIinLC RTX does find a valid power-down state, it updates the work memory from the
power-down state and loads the retentive data with the values stored at the time that the
controller was shut down. With the use of NVRAM for WIinAC data storage, the power-
down state is often available even after a Windows Blue Screen event, as well as after a
normal shutdown of the controller.

o0 IfWIinLC RTX does not find a valid power-down state (showing that the controller had not
been shut down correctly), it restores the work memory to its initial state from Load
memory (as downloaded from STEP 7). The power-down state can be missing or
unreadable if a Windows Blue Screen event occurred and WInAC Data storage is not in
NVRAM.

Restores the state of the controller, based on the saved operating mode and the Autostart
configuration, and resets the mode selector switch setting on the controller panel.

If WinLC RTX cannot read any element of the Load memory, state of the controller, or the power-down
state, WinLC RTX starts an unconfigured (empty) controller.

Note: WIinLC RTX cannot read the stored load memory or power-down state saved from a previous
release of WinAC RTX or WIinAC Basis. You can restore a STEP 7 user program and configuration
that was archived from a previous release, but WinLC RTX cannot access retentive data from a
previous release.

Loading Memory from a Valid Power-down State

If the power-down status was successfully saved when the controller shut down, WinLC RTX loads the
operational data for the controller:

WinLC RTX loads data stored in the power-down state during startup. This includes the retentive
S7 memory areas, the current values of the data blocks (work memory), and the contents of the
diagnostic buffer.

Note: If you configured the controller for a cold restart (OB 102), WinLC RTX resets the
process variables and 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 mode
or RUN mode.

In case of a Windows Blue Screen where the WIinAC data storage is not in NVRAM, WinLC RTX
sets the state of the controller to the state before the Windows Blue Screen occurred. Although the
controller performed a "normal” RUN-to-STOP transition, WinLC RTX is unable to save the state of
the controller during a Windows Blue Screen, unless you configured NVRAM for WinAC data
storage.

Note: WinLC RTX generates a startup event that identifies the type of startup: buffered or
unbuffered. (An unbuffered startup is like reloading the control program from an EPROM file.)
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.

WinLC RTX sets the mode selector switch to the setting when WinLC RTX last saved the state of
the controller.

After resetting these values and completing startup, WinLC RTX deletes the power-down state from the
retentive memory file.
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Loading Memory when no Valid Power-down State Exists

If the controller was not shut down properly, and WinAC data storage was not in NVRAM, WinLC RTX did
not create the power-down state.

Note: If the power-down state was not created, the diagnostic buffer is not saved. When you restart
the controller, the diagnostic buffer is empty.

If the power-down state was not saved when shutting down the controller, WinLC RTX performs the
following tasks when restarting the controller:

e Reads the Load memory and reloads the system configuration, the process variables and S7
memory areas to the initial values configured in STEP 7.

¢ Reads the state of the controller and performs an unbuffered startup. (An unbuffered startup is like
loading the control program from an EPROM file. WinLC RTX generates a startup event that you
can program the OB 100 to read.) Based on the Autostart settings, WinLC RTX sets the controller
to either STOP mode or RUN mode.

e WiInLC RTX sets the mode selector switch to the setting when WIinLC RTX last saved the state of
the controller.

Encountering Problems when Starting the Controller

If WinLC RTX cannot read (or encounters an error in reading) any element of the retentive memory area
(Load memory, state of the controller, or power-down state), WinLC RTX starts with an unconfigured
(empty) controller. In this case, the controller is set to STOP mode with the mode selector switch set to
STOP. WinLC RTX still contains the STEP 7 user program and configuration, but no retentive data.

Possible causes for this problem include a hardware error in your computer, or a partial block in the Load
memory area caused by an error that occurred when WinLC RTX was writing a block to the Load memory.

To recover from this condition, you must reload your control program and system data from STEP 7.

Note: The mode selector switch of the controller is set to STOP mode. 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 go to the local computer for WinLC RTX
and set the mode selector switch to RUN to place the controller in RUN mode.

Starting the Controller After a Windows Blue Screen when WinAC Data Storage is in
NVRAM

In most cases, WinLC RTX is able to save the power-down state when the WIinAC data storage is in
NVRAM. When WinLC RTX starts up, it performs the actions described in "Loading Memory from a Valid
Power-down State."

Starting the Controller After a Windows Blue Screen when WinAC Data Storage is not in
NVRAM

If the controller was in RUN mode at the time of the shutdown and is configured for Autostart, WinLC RTX
restarts in RUN mode. If OB 84 (CPU Hardware Fault) had responded to a Windows Blue Screen and had
placed the controller in STOP mode before shutting down, WinLC RTX still starts in RUN mode because
without NVRAM data storage, WinLC RTX could not save the state setting for the controller during the
shutdown caused by the Windows crash.

If you do not have NVRAM data storage, and you do not want the controller to restart in RUN mode after a
Windows Blue Screen, you must include code in the startup OB (OB 100 or OB 102) to detect that WinLC
RTX terminated without saving the power-down state, and to set the controller to STOP mode when
restarted. A value of 0010 xxxx in bits 7 - O of the startup OB variable OB_STR_INFO indicates that the
power-down state is not available on disk.
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Using SFCs to Retain Data

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. For example, you may want to store the recipe values into Load memory
when changing a recipe without downloading new blocks for the STEP 7 user program.

SFC 82 and SFC 84 modify the data for the STEP 7 user program that is stored in the Load memory.
Saving the blocks to Load memory (instead of keeping the values in Work memory) ensures that these
blocks are available even if WinLC RTX cannot save the power-down state when shutting down the
controller.

Note: You must consider the possibility of a Windows Blue Screen when using SFC 22, SFC 23,
SFC 82, SFC 83, SFC 84, or SFC 85.

When executed from 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.

Note: 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.

Like the other asynchronous SFCs, SFC 82, SFC 83, and SFC 84 are typically long-running SFCs that can
require a relatively long time to complete. (The time for the SFC call itself will be short, but the actual
operation for the SFC will be executing 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.

Note: Do not use a polling loop that looks for the completion of an asynchronous SFC, especially
for SFC 82, SFC 83, or SFC 84. Because the asynchronous SFC is being executed in the
background, having your STEP 7 user program loop until the SFC finishes will extend the
execution of the OB that is performing the polling loop and can cause jitter.

Caution

Whenever your STEP 7 user program calls SFC 82, SFC 83, or SFC 84, the SFC reads
or writes data to the disk. If you call these SFCs every scan (such as from OB 1) or from
a cyclical OB that is executing rapidly, the constant reading or writing to the disk can
cause the disk to fail or can add jitter.

You should only call SFC 82, SFC 83, or SFC 84 to record a significant process event,
such as a change of recipe.
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Using an Uninterruptible Power Supply (UPS)

You can use a UPS system to provide emergency power for your computer. A UPS system helps ensure
that WinLC RTX shuts down correctly and saves the power-down state in case of a power failure. Siemens
strongly recommends the use of a UPS for operation with Windows 2000 Professional or Windows XP
Professional operating systems.

Refer to the manufacturer's documentation for your computer and your UPS system.

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

1.

2
3.
4

78

Select the Start > Settings > Control Panel menu command to display the control panel.
Double-click the Power Options icon to display the Power Options Properties dialog.
Click the UPS tab and configure the parameters for your UPS system.

Click Apply or OK to set the UPS properties.

Notice

Power loss without a shutdown of the operating system can cause file systems

of Windows XP Professional or Windows 2000 Professional to be corrupted. For this
reason, use a UPS system to protect file systems with these operating systems.

In addition, some SIMATIC PCs can detect a power loss and send a NAU signal to
WInLC RTX. WIinLC RTX can then initiate a fast shutdown and save retentive data to
NVRAM if so configured. See the topic "What's New?" for a list of the SIMATIC PCs that
support the NAU signal, and a description of how WinLC RTX responds to the NAU
signal.

Systems with Windows XP embedded that use a compact flash file system that is
protected with the Enhanced Write filter are stable against an unexpected loss of power.
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Retentive Data Storage following Power Loss or Blue Screen

Previous topics discussed WIinLC RTX response to a blue screen, retentive data, options for WinAC data
storage, configuring WIinAC data storage and the possible use of an Uninterruptible Power Supply (UPS).
In addition, the "What's New?" topic described the NAU signal that some SIMATIC PCs can send to WinLC
RTX to indicate a power failure.

All of these variations 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.

The following tables describe WinLC RTX behavior on various SIMATIC PCs under various conditions.
NVRAM includes PCs with integrated 25 KByte SRAM, the SIMATIC WInAC NV128 card, or integrated 128
KByte NVRAM:

SIMATIC PC with NAU UPS Retentive data storage Retentive data storage
(power failure) detection possible in File Storage possible in NVRAM
in event of in event of in event of in event of

power loss Blue Screen  power loss  Blue Screen

Box PC 627 (DC, basic Not No* No Yes Yes
board 4 and higher) required

Box PC 627B (without
integrated PROFIBUS)

Panel PC 677 (DC, basic
board 4 and higher)

Microbox 427B
Panel PC 477B

*The use of a UPS, though not required, would enable retentive data storage in file storage in the event of
a power loss.

SIMATIC PC UPS Retentive data storage Retentive data storage
without NAU (power possible in File Storage possible in NVRAM
failure) detection
in event of in event of in event of in event of
power loss  Blue Screen  power loss  Blue Screen

Box PC 627 (AC, DC up In use Yes No Yes Yes*
to basic board 4)

Box PC 840 Not in No No No Yes*
Panel PC 577 use

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

Panel PC 877

Rack PC 840

Rack PC 847B

Rack PC IL 43

*To store retentive data in the event of Blue Screen on PCs without NAU (power failure) detection, WinAC

RTX must terminate properly by calling SFC STP (SFC 46). A power failure during a Blue Screen will lead
to the loss of the retentive data.

The most reliable configuration is to use a SIMATIC PC with NAU detection and configure WIinAC data
storage to be in NVRAM.
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Setting Controller Panel Options

Customize Command (CPU Menu)

To open the Customize dialog box, select the CPU > Options > Customize menu command. The tabs of
the dialog box allow you to customize the controller panel as follows:

General

Select Always On Top to display the controller panel on top of all other open windows.

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

The language select list displays the installed languages for the controller panel. Click a language selection
to change the controller panel display language.

Note: To install the languages that are available for the controller panel, run the setup program and
select the languages from the dialog.
AutoStart

Select Autostart CPU to set the autostart feature. The autostart feature allows the controller to start
automatically in RUN mode under the conditions described in Selecting the Autostart Feature.

Selecting the Language
You can change the display language for the controller panel menus and online help.
To change the display language, follow these steps:
1. Selectthe CPU > Options > Customize menu command to display the Customize dialog.
2. Inthe Customize dialog, select the Language tab.
3. Select the language for the controller panel.
4. Click Apply to change the language.
5. Click OK to close the Customize dialog.

The controller panel automatically changes to the selected language.

Selecting the Autostart Feature

The panel provides an Autostart feature that when enabled causes the controller to start in the same
operating mode as when previously shut down:

e If the controller was in RUN mode when shut down, the controller restarts in RUN mode.

e If the controller was in STOP mode when shut down, the controller restarts in STOP mode.
If the Autostart feature is not enabled, the controller always starts in STOP mode.
Use the following procedure to enable the Autostart feature:

1. Selectthe CPU > Options > Customize menu command to display the Customize dialog.

2. Inthe Customize dialog, select the Autostart tab.

3. Select the Autostart CPU option for the Startup Mode.

4

Click Apply to enable the Autostart feature and click OK to close the Customize dialog.
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Setting the Security Options

Security Command (CPU Menu)

Select the CPU > Options > Security menu command to change security options. The controller panel
displays the Access Verification dialog. You must enter your password in this dialog in order to make any
changes to the security settings for the controller.

Note: The default password is an empty field containing no characters. To enter the default
password, press the Enter key.

Security Level

The Security dialog allows you to set 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 confirmation dialog box.

e 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 a 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 function, you will be prompted for password entry.

Change Password
Click the Change Password button to display the Change Password dialog.

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

Warning

A Running the controller without 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,
or permit unauthorized persons to access the machine or process. Always install a
physical emergency stop circuit for your machine or process.
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Changing the Password
The Change Password dialog allows you to change the current password.

Note: The default password is an empty field containing no characters. To enter the default
password, press the Enter key.

Use the following procedure to change the password:
1. Inthe OIld Password field, enter the old password.
2. Inthe New Password field, enter the new password (maximum length 12 characters).
3. Inthe Confirm New Password field, enter the new password again.
4. Click OK to apply all the changes made in this dialog.

To subsequently access the security options, you must enter the password at the Access Verification
dialog.

Startup Options for the Controller

Starting the Controller at PC Boot

By default, you must start the controller manually after the computer reboots. You can, however, register
the controller to start during the Windows boot sequence prior to user login.

Note: To configure the controller for starting in the same operating mode (STOP or RUN) as when
previously shut down, use the Autostart feature.
Registering the Controller for Start at PC Boot
To register the controller to start during the Windows boot sequence, follow these steps:
1. Shut down the controller.

2. Select the CPU > Register Controller for Start at PC Boot menu command.

Unregistering the Controller for Start at PC Boot
To unregister the controller for starting automatically, follow these steps:
1. Shut down the controller.
2. Select the CPU > Unregister Controller for Start at PC Boot menu command.

WinLC will now not start during the boot sequence. To start WinLC, you must manually start the controller.
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Setting the Restart Method

The restart method determines which startup OB 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 (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 (initial) values.

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 WIinLC RTX is configured for Autostart and returns to
RUN mode following a power cycle.

Whenever you click (using the left mouse button) the RUN mode selector switch 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:

e Select the CPU > RUN menu command to change the controller from STOP to RUN mode.
e Right-click (using the right mouse button) the RUN mode selector switch position.

Both of these actions display the Restart Method dialog that allows you to select either a warm or cold
restart.

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 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) according to your selection, the controller
executes the free cycle (OB 1).
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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:

o Define the controller and DP I/O configuration through the STEP 7 Hardware Configuration tool
e Develop a STEP 7 user program using any of the STEP 7 control programming languages

e Configure operational parameters and I/O addresses for the controller

e Download your configuration and STEP 7 user program to the controller

Refer to your STEP 7 documentation for additional information.

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:

e Whenever you start the controller

e 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. Inthe 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.
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Logic Blocks Supported by WinLC RTX

Like the other S7 controllers, WinLC RTX provides several types of logic blocks for processing the user
program: organization blocks (OBs), system functions (SFCs), and system function blocks (SFBs). These
blocks are an integral part of WinLC RTX.

Organization Block (OB)

OB 1

OB 10

OB 20

OB 30 to OB 38
OB 40

OB 52 to OB 57
OB 61 and OB 62

OB 80, OB 82 to OB 86, and
OB 88

OB 100 and OB 102
OB 121 and OB 122

Additional S7 Blocks

System Function (SFC)

SFC 0to SFC 6
SFC 9to SFC 15
SFC 17 to SFC 24
SFC 26 to SFC 34
SFC 36 to SFC 44
SFC 46 and SFC 47
SFC 49 to SFC 52
SFC 54 to SFC 59
SFC 62 and SFC 64
SFC 78 to SFC 80
SFC 82 to SFC 84
SFC 85 and SFC 87
SFC 126 and SFC 127

System Function Block
(SFB)

SFB Oto SFB 5

SFB 8 and SFB 9

SFB 12 to SFB 15

SFB 22 and SFB 23

SFB 31 to SFB 36

SFB 52 to SFB 54

SFB 65001 and SFB 65002

In addition to these system blocks, you can use these other S7 blocks to create the STEP 7 user program:
e Function (FC): WIinLC RTX supports up to 65,536 FCs (FC 0 to FC 65535). Each FC can contain

up to 65,570 bytes.

e Function block (FB): WIinLC RTX supports up to 65,536 FBs (FB 0 to FB 65535). Each FB can
contain up to 65,570 bytes.

e Data block (DB): WIinLC RTX supports up to 65,535 DBs (DB 1 to DB 65535). (DB 0 is reserved.)
Each DB can contain up to 65,534 bytes.

The number and size of FCs, FBs, and DBs are also limited by the amount of available system memory.
For more information about the instruction list supported by WinLC RTX, see the following topics:

e Technical data

¢ Organization blocks (OBs)
e System functions (SFCs)

e System function blocks (SFBs)

86
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S7 Communication Functions

Like other S7 controllers, WinLC RTX provides S7 communication between controllers on the network. The
controllers can be either hardware or software logic controllers.

SFB or SFC Name Description
SFB 8 USEND Exchange data using a send and a receive SFB
SFB 9 URCV
SFB 12 BSEND Exchange blocks of data of variable length between a send
SFB 13 BRCV SFB and a receive SFB
SFB 14 GET Read data from a remote device
SFB 15 PUT Write data to a remote device
SFB 22 STATUS Specific query of the status of a remote device
SFB 23 USTATUS Receive status messages from a remote devices
SFC 62 CONTROL Query the status of a connection
SFC 87 C_DIAG Determines the current status of all S7 connections

Refer to your STEP 7 documentation for more information about S7 communications.
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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:
0 OB 40 (process alarm)
0 OB 55 (status alarm)
0 OB 56 (update alarm)
0 OB 57 (manufacturer-specified alarm)
0 OB 82 (diagnostic alarm)
0 OB 83 (module pull/plug alarm)
o Data set read and write function blocks:
0 SFB 52 (RDREC), Read Data Set
0 SFB 53 (WRREC), Write Data Set
o Execution of SFB 54 (RALRM), read alarm data, in the context of the triggering alarm
0 Station and interface address
o Buffering of alarms received in DP mode CLEAR

For WinLC RTX to support DPV1, configure the submodule DP interface to be a DP Master. To select 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 your
WiInLC RTX.

3. Select the Operating Mode tab of the CP card Properties dialog.
4. Select DP Master and set the DP mode to DPV1.

Refer to your STEP 7 documentation for specific information about DPV1 functionality.
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Organization Blocks (OBs)

Organization blocks (OBs) are the interface between the operating system of the controller 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

e When errors occur

e When a hardware interrupt occurs
The program logic in an OB can contain up to 65,570 bytes.
OBs are processed according to the priority assigned to them.
The following table lists the OBs that WinLC RTX supports:

OB Description Priority Class
OB 1 Free scan cycle 1 (lowest)
OB 10 Time-of-day interrupt 0,2to 24
OB 20 Time-delay interrupt 0,2to 24
OB 30 to OB 38 Cyclic interrupt 0,2to 24
OB 40 Hardware (process alarm) interrupts 0,2to 24
OB 52 to OB 54 ODK interrupt 15
OB 55 Status interrupt 0,2to 24
OB 56 Update interrupt 0,2to 24
OB 57 Manufacturer-specific interrupt 0,2to0 24
OB 61 and OB 62  Synchronous cycle interrupts 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)**
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OB

OB 85

OB 86

OB 88

OB 100

OB 102

OB 121

OB 122

Description

Priority class error

Rack (DP slave) failure

Processing Interrupt (stop avoidance)
Warm restart

Cold restart

Programming error

I/0O access error

Priority Class
24 to 26 (or 28)**
24 to 26 (or 28)**
28

27

27

Priority class of the OB where
the error occurred

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

OBs for the Free Scan Cycle, Cold Restart, and Warm Restart

The following table shows OBs for the free scan cycle and 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 which restart option was selected from a dialog displayed by
the WIinLC RTX panel. After OB 100 (or OB 102) has been successfully executed, WinLC RTX executes

OB 1.

Organization Block (OB)
Main program cycle
Warm restart

Cold restart

90

OB1 1101, 1103, 1104

OB 100 1381, 1382

OB 102 1385, 1386

Start Event (in Hex) Priority Class

1

27

27
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Interrupt OBs

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 OB) and executes the interrupting OB. You can change the priority class for the interrupt OBs.

Interrupts Start Event (in Hex)  Default Priority 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
Hardware 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, WIinLC 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 WiInLC 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.
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Considerations for Cyclic Interrupt OBs

Based on the time interval that you configure in the operational parameters 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. Jitter can cause an occasional overrun in the start event for a cyclic OB, which might cause
WiInLC RTX to go to STOP mode. Other factors that affect the execution of the OB include the following
situations:

e 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).

e 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. WinLC RTX provides several types of free cycle sleep management for
managing sleep time. If a cyclic interrupt OB runs too frequently or requires too much of the time allotted for
the total scan, it could cause the watchdog timer to time out (calling OB 80 or going to 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.

Error OBs

WiInLC RTX provides a variety of error OBs. Some of these error OBs have the configured (the 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:

e The type of block (byte 4) and the number (bytes 8 and 9) where the error occurred
e The address within the block (bytes 10 and 11) where the error occurred

If the start event occurs for a particular error OB that has not been downloaded, WinLC RTX changes
operating mode from RUN to STOP.

Error or Fault 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 OB84 3585 26 (or 28)

(Windows "blue screen”)
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Error or Fault

Priority class error: OB 85

e Start event occurs for an
OB that has not been
downloaded.

e During the I/O cycle,
WinLC attempts to access
a module or DP slave that
is defective or not plugged
in.

Rack failure (distributed I/O): a OB 86
node in the PROFIBUS-DP subnet
has failed or has been restored.

Processing interrupt: execution of a OB 88
program block has been aborted

Programming error OB 121
(For example: the user program

attempts to address a timer that

does not exist.)

I/O access error OB 122
(For example: the user program

attempts to access a module that is

defective or is not plugged in.)

For more information on the OBs, see the online help for STEP 7 or the System Software for S7-300/400

Start Event (in Hex)

35A1, 35A3, 39B1, 39B2

38C4, 38C5, 38C7, 38C8,
39C4, 39C5

3571, 3572, 3573, 3575, 3576,
3578, 357A

2521, 2522, 2523, 2524, 2525,
2526, 2527, 2528, 2529, 2530,
2531, 2532, 2533, 2534, 2535,
253A; 253C, 253E

2942, 2943

Default

Priority Class

26

26 (or 28)

28

Same priority
class as the
OB in which
the error
occurred

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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System Functions (SFCs)

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 performs its task and returns the
result. The following table lists the SFCs that WinLC RTX supports:

94

SFC
SFCO
SFC1
SFC 2
SFC 3
SFC 4
SFC5
SFC 6

SFC9

SFC 10

SFC 11
SFC 12

SFC 13

SFC 14
SFC 15
SFC 17
SFC 18

SFC 19

SFC 20

Name
SET_CLK
READ_CLK
SET_RTM
CTRL_RTM
READ_RTM
GADR_LGC
RD_SINFO

EN_MSG

DIS_MSG

DPSYNC_FR
D_ACT_DP

DPNRM_DG

DPRD_DAT
DPWR_DAT
ALARM_SQ
ALARM_S

ALARM_SC

BLKMOV

Description

Sets the system clock

Reads the system clock

Sets the run-time meter

Starts or stops the run-time meter
Reads the run-time meter

Queries the logical address of a channel
Reads the start information of an OB

Enable Block-Related, Symbol-Related and Group Status
Messages

Disable Block-Related, Symbol-Related and Group Status
Messages

Synchronizes groups of DP slaves
Deactivates and activates of DP slaves

Reads the diagnostic data of a DP slave

DP configuration tested: one ET 200M slave with one 8-input/8-
output module and one 16-output module

Reads the consistent data from a DP slave
Writes the consistent data to a DP slave

Generates an acknowledgeable block-related message

Generates a permanently acknowledgeable block-related message

Queries the acknowledgement status for the last message
(SFC 17 or SFC 18).

Copies variables
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SFC

SFC 21

SFC 22

SFC 23

SFC 24

SFC 26

SFC 27

SFC 28

SFC 29

SFC 30

SFC 31

SFC 32

SFC 33

SFC 34

SFC 36

SFC 37

SFC 38

SFC 39

SFC 40

Name

FILL

CREAT_DB

DEL_DB

TEST DB

UPDAT Pl
UPDAT_PO
SET_TINT
CAN_TINT
ACT_TINT
QRY_TINT
SRT_DINT
CAN_DINT
QRY_DINT
MSK_FLT
DMSK_FLT
READ_ERR
DIS_IRT

EN_IRT
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Description

Initializes a memory area
1 word
50 words
100 words

Creates a retentive data block in Work memory

The current values of the DB are retained after a warm restart

Deletes a data block.

WinLC RTX allows an application to delete a non-sequence-
relevant data block.

Provides information about a data block

For WIinLC 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.

Updates the process-image input table
Updates the process-image output table
Sets the time-of-day interrupt (OB 10)
Cancels the time-of-day interrupt (OB 10)
Activates the time-of-day interrupt (OB 10)
Queries the time-of-day interrupt (OB 10)
Starts the time-delay interrupt (OB 20)
Cancels the time-delay interrupt (OB 20)
Queries the time-delay interrupt (OB 20)
Masks synchronous errors

Unmasks synchronous errors

Reads the error register

Disables the processing of all new interrupts

Enables the processing of new interrupts

95



STEP 7 Operations and Components
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SFC

SFC 41

SFC 42

SFC 43

SFC 44

SFC 46

SFC 47

SFC 49

SFC 50

SFC 51

SFC 52

SFC 54
SFC 55
SFC 56
SFC 57
SFC 58

SFC 59

SFC 62

SFC 64

SFC 78

SFC 79

SFC 80

SFC 82

Name
DIS_AIRT

EN_AIRT

RE_TRIGR
REPL_VAL
STP

WAIT

LGC_GADR
RD_LGADR
RDSYSST
WR_USMSG
RD_DPARM
WR_PARM
WR_DPARM
PARM_MOD
WR_REC
RD_REC
CONTROL
TIME_TCK

OB_RT

SET
RESET

CREA_DBL

Description
Delays higher priority interrupts and asynchronous errors

Enables the processing of new interrupts with higher priority than
the current OB

Retriggers cycle time monitoring
Transfers a substitute value to ACCU1 (accumulator 1)
Changes the operating mode to STOP mode

Delays the execution of the STEP 7 user program by the specified
number of microseconds, rounded up to the nearest millisecond.

Queries the module slot belonging to a logical address

Queries all of the logical addresses of a module

Reads all or part of a system status list

Writes a user-defined diagnostic event to the diagnostics buffer
Reads the defined parameter

Writes the dynamic parameters

Writes the default parameters

Assigns the parameters to a module

Writes a data record

Reads a data record

Checks the status of the connection belonging to an SFB instance
Reads the system time

Reports OB run-time information, with resolution to the nearest
microsecond

Sets a range of outputs
Resets a range of outputs

Creates a data block in Load memory
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SFC Name Description
SFC 83 READ_DBL Copies data from a block in Load memory
SFC 84 WRIT_DBL Writes to a Load Memory block so that the data is saved
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,
depending on the input parameter

e |[f retentive, the current values of the DB are retained after
a warm restart (OB 100).

e |f 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 126 SYNC_PI Update process image partition input table in synchronous cycle
SFC 127 SYNC_PO Update process image partition output table in synchronous cycle

* SFCs marked with an asterisk are available only when you have configured a DP interface as a
submodule

For more information on the SFCs, 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".

Note: Some SFCs require special consideration regarding the possibility of a Windows Blue Screen.
See the topic "Considerations for SFC 22, SFC 23, and SFC 82 - 85" for information.
Running Asynchronous SFCs Concurrently

WinLC RTX restricts the number of asynchronous OBs that can be running concurrently according to the
following rules:

e WiInLC RTX allows a maximum of 5 instances of the asynchronous system function SFC 51 (index
B1, B3) to be running.

e WinLC RTX allows a maximum of 20 asynchronous SFCs from the following set to be
running: SFC 11, SFC 13, SFC 55, SFC 56, SFC 57, SFC 58, and SFC 59.

e WinLC RTX allows a maximum of 32 asynchronous SFCs in any combination from the following set
to be running: SFC 82, SFC 83, and SFC 84.
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SFCs That Can Cause the Scan Cycle to Vary
The following SFCs can cause the scan cycle to vary (jitter"):
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

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 so the action can be completed in STARTUP.

The normal STEP 7 error codes apply for SFC 82, SFC 83, and SFC 84, plus an additional return error
code of 80C3. These SFCs return the 80C3 return error codes if WinLC RTX exceeds a limit of 32
outstanding SFC 82, SFC 83, and SFC 84 jobs.
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System Function Blocks (SFBSs)

System Function Blocks are logic blocks (similar to SFCs) that perform basic tasks when called by the
STEP 7 user program. You must provide a data block (DB) when you call an SFB.

The following table lists the SFBs that WinLC RTX supports.

SFB

SFB 0

SFB 1

SFB 2

SFB 3

SFB 4

SFB 5

SFB 8

SFB 9

SFB 12

SFB 13

SFB 14

SFB 15

SFB 22

SFB 23

SFB 31

SFB 32

SFB 33

SFB 34

SFB 35

Name
CTuU
CTD
CTUD
TP
TON
TOF

USEND

URCV

BSEND
BRCV

GET

PUT

STATUS
USTATUS

NOTIFY8P

DRUM
ALARM
ALARM_8

ALARM_8P
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Description

Provides a count-up counter
Provides a count-down counter
Provides a count-up/down counter
Generates a pulse

Generates an on-delay timer
Generates an off-delay timer

Sends a data packet of CPU-specific length (two-way),
uncoordinated with receiving partner

Asynchronously receives a data packet of CPU-specific length (two-
way)

Sends a segmented data block up to 64 Kbytes (two-way)
Receives a segmented data block up to 64 Kbytes (two-way)

Reads data up to a CPU-specific maximum length (one-way) from a
remote CPU

Writes data up to a CPU-specific maximum length (one-way) to a
remote CPU

Query the status of a remote device
Receive the status of a remote device

Generates block-related messages without acknowledgement
indication for 8 signals

Implements a sequencer
Generates block-related messages with acknowledgment display
Generates block-related messages without values for 8 signals

Generates block-related messages with values for 8 signals
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SFB Name Description
SFB 36 NOTIFY Generate block-related messages without acknowledgment display
SFB 52* RDREC Read data set
SFB 53* WRREC Write data set
SFB 54* RALRM Receives alarm data for a DP slave

SFB 65001  CREA_COM (WinAC ODK CCX)
SFB 65002  EXEC_COM (WinAC ODK CCX)

* SFBs marked with an asterisk are available only when you have configured a DP interface as a
submodule

For more information on the SFBs, 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".

100 Windows Automation Center RTX 2005 incl. SP2
A5EE00992447-01



Tuning the Performance of the Controller

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:

e Execution Time (in milliseconds) is the actual amount of time used by the controller to update the
I/O and to execute the STEP 7 user program.

e Scan Cycle Time (in milliseconds) is the number of milliseconds from the start of one cycle to the
start of the next cycle. This value must be greater than the execution time of the scan to provide
execution time for any application that has a lower priority than WinLC RTX.

e 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 for 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 every 50
milliseconds or less in order for other Windows applications, such as moving the mouse, to operate
smoothly.

The tuning panel 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 for the controller. After testing tuning parameters, you use STEP 7 to configure the
minimum scan cycle time for the controller when you create the system (hardware) configuration.

Tasks Performed during the Scan Cycle

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, the controller performs the following tasks:

1. The controller writes the status of the OB 1-assigned process-image output
table (the Q memory area) to the I/0O module outputs.

2. The controller reads the states of the 1/O module inputs into the OB 1-
assigned process-image input table (the | memory area).

3. The controller executes the STEP 7 user program in OB 1.

?

OB 1 waits until the minimum sleep time and minimum cycle time
requirements are met before starting another scan. 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 for the scan cycle is less than the minimum scan
cycle time that you configured with STEP 7, the controller suspends the free cycle (OB 1) until the minimum
scan cycle time is reached before starting the next scan. This waiting period, or sleep time, allows other
applications to use the resources of the computer.

The following figure provides an overview of the tasks that are performed by the controller during different
scan cycles.

Etartup First Zcan hlew Ecan plew Ecan
Interrupt OF OB 4il OB 4il
Koty Class L
Cyclic OB | 1 0OE35
Briotity class | | L
Free Cycle OE100 | YWrite | Read OB1| Sleep | i_ Yrite | Fead |OEA Sleep | Write | Fead | OE1
prinkity class v a
[ -l e - —_—
I Tean Cycle I I Tean Cycle I Fcan Cycle
|I| On a transition from STOP mode 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 execution time limit.
@ An OB with a higher priority class can interrupt the free cycle at any time, even during

First the sleep time.

Scan In the example above, the controller handles a hardware (I/O) interrupt that occurs
during the sleep time by executing OB 40. After OB 40 has finished, the controller waits
for the minimum cycle time to start the next scan.

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.

(3] In the example above, the controller suspends the execution of OB 1 to execute a

New cyclic OB (OB 35), which has a higher S7 priority than OB 1. The controller also

Scan 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.
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The length of the scan cycle is determined by the execution time of all OBs executed during the scan, 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.

Warning

A 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 erratically. 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 scan times to vary or to exhibit non-deterministic behavior
("jitter"). You can use the following methods to manage the performance of WinLC RTX:

e Adjusting the priority for the controller: Affects the execution of WinLC RTX in relation to other RTX
processes executing on your computer

e Adjusting the minimum sleep time and minimum cycle time parameters: 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"): Affects the execution for the
priority class of the OB that calls SFC 47 (and any lower priority class)

e Adjusting the sleep-monitoring algorithm of the execution monitor: 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 for monitoring the performance and for modifying the parameters that
affect the scan cycle.
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What Causes 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:
e Priority settings for competing RTX applications
e Priorities among the WinLC RTX threads
e Execution Monitor sleep interval
The tuning panel 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.

o 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. For a uniprocessor system running WinLC RTX, 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.

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 intemupts the execution of the other applications

;Iqigg;;r?rim‘ﬁ&' Zleep Fun Slew p Fun Eleep Fun Sleep

m?,e”;‘dﬂ'p""m‘-" FUn | Suspended | Fun - Fun |Suspended | Bun | Suspended | Fun

L - HioHt
i Sleep Lﬁun | Sleep
The lower-priatty thread runs only when all
of the threads with higher prorities sleep
indows Automation Center INCl.
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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.

The higher-protity thread irterupts the
execution of the other applicetions

gi_lgge;ﬁ:;:-drity Sk l\/ RO | Sleep | Fun | Eleep
mgﬁf” Fun | Suspended nun| Slewp |nun Suspended| Run | Sleep | Run
Wind aws

applications EEh | Run | Sleep | Fun | Sleep

Bl of the Windows applications nan only
when the RTX applications sleep

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.

This irterupt delays the This irtertapt increases the
start of the next scan exacution ime of the scan
migegir-pﬁnmy Sleep Fun Zleep Fun Sleep
Thread for the
conitral prograr Fun | Elewp | Run |Sleep Suspended Fun Suspended :I Eleep

[1]  Jitter [2]] Jiter
e . . Lt'lg.{
I

T

Foan Cycle Foan Cycle
| | |

|

Pacan Cycle
|

|

Execution Time ERecution Time I I Etecution Time

|I| 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 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

e Real-Time Subsystem Priorities
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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 the events for the DP 1/O. 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 rmonitor, OF 100 events
Irterrupt Everts (process alanns), trmears, O driver, and watchdoy timer
WinLC J L

Control Pragram OB priotity” class 26 Etror Intetrupts (such as OB§Z or OE&6)

(OB Execution)
Startup (such as OBA00 or OB10Z)

Pracess Intettrupts (such as OE40)
Cyclic Intertupts (such as OB35 or OE36)

OB prioity class 2 Time Intertupts (such as OBA0 or QB0

| OB priotity class 1 | Free Cycle (0BT

1L

Includes threads such as for communicating with other
applications

WinLC
Backyround Tasks

|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.

@ 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.

|E| The background tasks for WinLC RTX includes the threads 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 bdaez Execution Load (%CPUY: &0
applications to run. The free cycle
includes a sleep interval that follows the

execution of OB 1. However, this sleep The execuion monitor forces = sleep interval to ersure that the
interval can be interrupted by higher- e s

priority OBs. AISO- ascan CyC|e with a Execution Time Limit U Etecution Time Limit
relatively long execution time could - » 5 -
cause other applications to wait too long N e —— i [ ——
to access the CPU. E“ME;’:;;:‘ sleepy within time limit .. [Sleep I:Pupu;agel o

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 forces a sleep interval.

QE1 Fun Run | Elee

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.

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 Euecution Time Limit Euecution Time Limit
Execution Contraller daes nat Forced Sleep time is suFficient Far Execution monitar
Moritop | S18ek within time lmit ..~ [Sleep | CRU ysage .. measures the sleep Lime
QB Fun Fun | Elee P Fun
L |
| i |
I Execution Time | | I
I: - —— .'=I
FCan Cycle
! | _wl Possible Jiter

If the start event of

anh interrupt OB is received & &

during the forced sleep interval. . ... the start of the interrupt OB is delayed
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:

e You can increase the minimum sleep time parameter for managing the sleep time for the free cycle
(priority class 1, or OB 1).

e You can call SFC 47 (“WAIT") 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).

e You can adjust the sleep-monitoring algorithm for the execution monitor for managing sleep time at
a higher priority class than any OB.
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Adjusting the Priority of the Controller

If other RTSS applications are installed in addition to WinLC RTX, you can adjust the priority of the
controller to improve performance. If not, you do not need to adjust the controller priority.

The priority of the controller determines how WinLC RTX runs in relation to 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 for the controller application. When you use the tuning panel
to change the priority, the controller automatically ensures that its interrupt activities, such as those which
schedule interrupt OBs, are also set to an appropriate priority.

WinLC RTX does not control priorities in customer software, such as asynchronous threads in custom
software 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 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.

While a PC-based controller must maintain the essential features of a SIMATIC S7 PLC, the PC-based
controller must also allow the other applications to run on the computer. The operating system of the
computer uses a concept of execution threads (or tasks) to run or 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 and executes a lower-priority thread only 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.

To change the priority, follow these steps:

1. Use the Priority slider to choose a priority based on the priority levels for 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 that allows other applications more time 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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Managing the Sleep Time

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:

e Adjusting the minimum sleep time parameter. 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.

e Calling SFC 47 from your STEP 7 user program. 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. 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.

Contents of this topic:
e Managing the Sleep Time of the Controller
e Tuning Strategy

e Sample Interaction of the Execution Monitor and the Minimum Sleep Time

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.
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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
. .‘7'.5!.II1III1NI1IJLI5 Errar Intemlpts
Walt Interval (sUch a5 OB32, OB43, OB, of OBSE)
Affects Defined by SFCAT
Zr":'m!"' Classes Typically called From a Flartup
o 25 timed intemlpt [such as [SUCH as QOE100 oF QE10Z)
0B35S of B3]
. Praocess Intem.lpts
Intertupts all OB with a
Tttt [such as CE40]
CyClic Interrupts
[such as OB35 of OB3E)
Time Intemlpts
[such as OB, of OBZ0)
affects Free Cycle i i
Priority Class 1 (OB finimurn - Sleep Time

Tuning Strategy

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.

110

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.

To reduce any unacceptable jitter, first use the tuning panel to increase the minimum sleep time
and observe the effect on cycle time and CPU usage.

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.

To further reduce any jitter, increase the execution time limit to the maximum possible execution
time for your control program.
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If the sleep management techniques do not provide adequate improvement in reducing jitter, consider
increasing the priority for the controller. (The priority of the controller is not the same as the priority class of
an OB.)

Sample Interaction of the Execution Monitor and the Minimum Sleep Time

To help explain the tools for managing the sleep time of the controller, the following example shows how
the execution monitor and the minimum sleep time can interact:

e The first sample shows the sleep time that would be generated by the execution monitor alone,
with no minimum sleep time added to the free cycle.

e The second sample shows how the execution of the free cycle is affected by adding a minimum
sleep time to the scan 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 controller has
been configured with the following parameters:

Parameter Value

Execution Time OB 1 takes 900 ms to execute.

Minimum Sleep Time 0 ms

Minimum Cycle Time 0 ms

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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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 occurs at intervals within the execution of OB 1.

[
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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).
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Adjusting the Minimum Sleep Time and Cycle Time

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 scan 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.

AN

114

Warning
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 scan 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.
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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.

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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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.

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.

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 O (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

116

Using SFC 47 to add sleep time in the STEP 7 user program

Adjusting the sleep-monitoring algorithm of the execution monitor
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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.

Typically, you call SFC 47 from a cyclic OB (such as OB 35) that starts within the execution time limit of the
execution monitor.

For more information, refer to the example: Avoiding Jitter in the Start Time of an OB

To provide greater control over when the sleep time occurs, you can use SFC 47 to insert sleep time into
your control program. Calling SFC 47 in the control program also allows you to define which OBs are
affected by setting the priority class of the OB that calls SFC 47.

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 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, WIinLC RTX rounds up the sleep time to 1500 microseconds.

Execution Time Linik I Execution Time Limit I Execution Time Linit l
[ T il i L
Intertupt O QB 40
prinkity class
. -
Cyclic OB DE35 | SFCAT7 O35 | FC47 O35 | | | DE35 | SFCAT
priority class I
Free Cycle
priority class nEd HET
OB35 calls SFCAT to insert The controller can execute a
a sleep interval during the higher-priority OB {such as OB40)
ewecution time limit during the sleep interval of SFC47

Additional Methods for Managing the Sleep Time
e Adjusting the Minimum Sleep Time and Cycle Time

e Adjusting the Sleep-Monitoring Algorithm of the Execution Monitor
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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 monitor 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 interval 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 If 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.

o If 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
Contents of this topic:

e Operation of the Execution Monitor

e Parameters of the Sleep-monitoring Algorithm

e 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

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.

The difference between the forced sleep intervals 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.
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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 interval. Delaying the start of the OB (for example, OB 35 or OB 40) until the end of the
forced sleep interval creates jitter or latency in the actual start time for the OB.

Operation of the Execution Monitor

The following figure 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 interval as required by the configured minimum sleep time.
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(2 ms of forced sleep interals) (Minimum sleep time minus Forced sleep)

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

The sleep-monitoring algorithm of the execution monitor uses the following parameters:

Parameter Description
Execution Time This value defines the maximum time (in microseconds) that the execution
Limit 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 This value defines the maximum percentage of CPU usage that is allowed for
Execution Load the controller to execute OBs during each monitor interval.

The default value is 90%.

Forced Execution  This read-only field shows how much sleep time (in microseconds) the

Sleep 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 (in the RTX Properties dialog) is set to

500 microseconds, you cannot have a forced execution sleep time of

1200 microseconds. It would be rounded up to 1500 microseconds.

The default value is 1000 microseconds (or 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 interval. 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).
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During the monitor interval, the execution monitor measures the actual amount of time that no OBs are
executing (the sleep time).

o If the controller sleeps longer than the sleep interval (forced execution sleep time), then the
execution monitor restarts another monitor interval and does not affect the control program.

o If the controller sleeps less than the sleep interval (forced execution sleep time), then the execution
monitor blocks the execution of any OBs for the remainder of the sleep interval.

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

The parameters of the sleep-monitoring algorithm of the execution monitor are configurable from the tuning
panel:

B E=ecution Monitar

E=ecution Tirme Limnit [us]i 9000 Forced Execution Sleep Time [us]i 1000
Max. Execution Load [%]: I o5 Forced Execution Sleep Enunteri i

Llser is changing default
Set | _Defaut | |56 90% to 85%

To change the sleep-monitoring parameters, follow these steps:

1. Enter values in the Execution Time Limit and the Max. Execution Load fields. You can change one
of the fields or both.

2. 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 parameter take effect when the controller is in RUN mode.
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Situations that Cause the Execution Monitor to Force a Sleep Interval

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 interval.

Condition Description

Execution time for the The configured minimum sleep time for the free cycle occurs after

control program exceeds OB 1 finishes. If the execution time is longer than the execution time

the execution time limit limit, the execution monitor forces a sleep interval because the
controller did not sleep for the required amount within the monitor
interval.

Minimum sleep time is Even when the scan cycle is less than the execution time, the

insufficient for the minimum sleep time may not provide enough sleep time. In this case,

maximum execution load the 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 application can be processed.
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Situations that Prevent the Execution Monitor from Providing Sufficient Sleep Time

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

Execution time for the
startup OB (OB 100 or
OB 102) and the
configured execution time
limit exceed
approximately 50 ms

Execution time for the
control program and the
configured execution time
limit exceed
approximately 50 ms

Description

During startup, the controller turns the watchdog timer off and cannot
handle a program error, such as a loop in the logic of the OB or an
excessively long initialization routine.

Because the scan cycle does not provide any sleep time for the
startup 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.

Whenever the operating system has to wait more than approximately
50 ms to process the other Windows applications, the performance of
those applications can be noticeably affected. This can be a problem
for an OB 1 with a long execution time, especially if other OBs (such
as OB 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.

Additional Methods for Managing Sleep Time

e Adjusting the minimum sleep time and minimum cycle time parameters

e Inserting sleep time into the control program (SFC 47 “WAIT")
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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).

e Inserting 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.

e Changing the sleep-monitoring algorithm of the execution monitor. For this solution, you use the
tuning panel to change the execution time limit.
Scenario

The following example describes the execution of a STEP 7 user program that 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)

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.

4ms Execution Time Limit 4ms Execution Time Limit 4ams Execution Time Limit

3
¥
%
|
|

Forced Eleep [1ms) Forced Eleep (1ms)

OB 35 QB35 is ot allewed [o start —pﬁ

OE1 ams H D Eleap
I

|
The start ewent for QB35 is received ﬁ |
during a Fokced slests interval.. b bt the start of OS5 is delayed until the end of the Forced sleep interval (1ms)
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For many applications, a 1-ms jitter might be acceptable. However, you have several options for removing
this jitter:
e You can modify the STEP 7 user program to call SFC 47 and insert sleep time that can be
interrupted by OB 35.

e 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

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.

e By ensuring that OB 35 executes as scheduled. You configure OB 36 to have a lower priority than
OB 35.

e 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.

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:

1. Using the STEP 7 Program Editor: Create an OB 36 for your STEP 7 user program, and enter the
following program:

CALL “WAIT” // SFC 47 wait function
WT: 3000 // 3000 microseconds or 3 milliseconds

2. Using the STEP 7 Hardware Configuration tool, configure the priority level and execution time for
OB 36:

e Open the WiInLC Properties dialog box and select the Cyclic Interrupt tab.
e Set the priority for OB 36 to 2 (or any other priority lower than the priority for OB 35).
e 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.

4ms Execution Time Limit 4ms Execution Time Limit 4ms Execution Time Limit

QB35

QE36
=FC47

0E1

.* .*
AT S SN S

Because SFCA7 insetts a sleep interval, Whenever the start event for QB35 is received, .,
tHe execution monitor Woes not force a OB35 interrupts either OB1 or OB36 and starts without delay
SIEEFI interval
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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 = 9ms — Tirei R

Fobced Execution Sleep = 1ms Tirringy (s}

- " | » — Execution Time:
Farced Sleep (1ms) Farced Tleep (1ms) Mo Forced Sleep EST Sg
fitn: 20
OB35 i5 not :

DB allowed to statt _"K Mz 20

_l Sleep Time:

0B I | |:| | Zleep (7 M=) Last: 10

Ay but the start of OB35 is delayed until the end
of the forced sleep interval {1 msh

The start event is
received during a
forced sleep interval, ..

[9____1

Execution Time = 20 ms Eleep Time = 10 ms

B7 33%
| |
| |
T | Min Slesp Time sy 10
| | kdin Cycle Time (ms): | 0
kdin Cycle Time

| |

Fcan 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 figure shows the effect of the changed execution time limit.

Execution Time Lirmit (us): i redefine the

‘Wake interval

hax Execution Load (SCPUY
Sleep interval

a0
000

Faorced Execution Sleep {lsh

45000 =—— “hange the execution time limit to 45000 ps (45 ms)
veaketsleep interval:

Execution Tirme Limit = 45 ms 45000 ps)

45 ms
Lms

Because tHe controller sleeps for more EHan 5 ms,
the efecution monitor does nab fokce a sleep interval.

Fcan Cycle Time = 30ms

0 35 The start event for GB35 is not affected — Timing sy ——
by the execytion ranitor . .
Execution  Time:
| Last: 20
OE1 1 Eleep (10 ms) vy a0
' Min: 20
A Max: 20
Sleep Time:
Execution Tme = 20 ms Sleep Time = 10 ms Last: 10
I 57 | 35%
| I '
T R Min Slesp Time (ms): [ 10
| Min Cycle Tire (k[ 0
kit Cycle Time
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Isochronous Mode for a Constant Bus Cycle
You can operate the DP Master in an isochronous mode to maintain a constant bus cycle time.

Note: WIinLC RTX allows you to use isochronous mode on more than one PROFIBUS-DP subnet;
however, your computer must not share the interrupt (IRQ) of the PCI slots 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.

To implement an isochronous DP cycle, you assign a synchronous interrupt OB (OB 61 or OB 62) with an
associated process image partition to the DP master for synchronous update. Each isochronous DP cycle
contains the following elements:

e A global control command (Send Authorization) notifies the slave devices of the start of the bus
cycle.

e The cyclic inputs and outputs are updated.

e Any acyclic operations are performed.

e Avariable delay allows the next DP cycle to start on the next multiple of the configured cycle time.

Send Authorzetion received Send Authorization received Send Authorzetion received
framm the OF mmaster frarm the OF mmaster framm the OF mmaster
l DF Bus Cycle -l DF Bus Cyele l DF Bus Cycle
Cyclic O Beyclic Wariable
Update ope Fation s delay

| |
I Constamt OF Bus Cycle Time I

During the bus cycle, two events signal the STEP 7 user program:

e Atthe end of the I/O update, an interrupt schedules the synchronous OB for execution.

e Atthe 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
should 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 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 one of the following CP cards operating in interrupt
mode:

e CP 5613 card, hardware revision 6 or higher

e CP 5613 A2, any hardware revision

e CP 5611 card, hardware revision 5 or later

e CP 5611 A2, any hardware revision

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.
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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:

e 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 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

CEL Step 1: Station Configuration Editor (SIMATIC NET)
Add the OPC server to the PC station.

Step 2: HW-Config (STEP 7)
Add the OPC server to the hardware configuration in STEP 7.

i Step 3: NetPro (STEP 7)
Add an S7 connection for the OPC server to the configuration of WinLC RTX.

@ Step 4: SIMATIC Manager (STEP 7)

Download the configuration to the controller.

|i:_l| Step 5: OPC Scout (SIMATIC NET)

Connect the controller to the OPC server.
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Step 1: Add the OPC Server to the PC Station

Tool: %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 any index in the Station Configuration Editor.

2. Right-click the mouse to display the Add button. Click the Add button to display the
Add Component dialog.

3. Select "OPC Server" from the drop-down list of component types:

Add Component |
UETCRR O C S erver

Index: |-| vl

M arme: |D FC Server

Parameter azzig |

ak. LCancel | Help |

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.)
5. Click OK to save the PC station configuration and to close the Station Configuration Editor dialog.
| Station Configuration Editor - [ONLINE] x|
Components |Diagnostics| Configuration Infol
Statior:  [PCStation Mode: RUN_P
Indesx | M ame | Type | Ring | Statuz | Hun£8t0p| Conn =
OPE Server QPG Server i ol B
2 WinlC AT WinLC AT ] o
3
4
5
&
7 i
]
g
10
11
12
13
14
15
4 m | &l

fdd. | Edit . | Delete... | Fingol |

Station Mame... | Irport Statiar. .. | Digable Station |

130 Windows Automation Center RTX 2005 incl. SP2
A5EE00992447-01



Connecting the Controller to the SIMATIC NET OPC Server

Step 2: Add the OPC Server to the Hardware Configuration

Tool: HW Config (STEP 7)

Task Summary:
e Create a STEP 7 project for a PC station with WinAC RTX.
e Insert the OPC server into the hardware configuration.

e Configure the OPC server.

Creating the STEP 7 Project
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 Hardware Configuration

utility.
4. Insert the WinAC RTX controller in the same index as configured in the Station Configuration
Editor.
[IHwW Config - [WinLC RTX (Configuration) — ProjO - 10| x|
Eﬂ] Skation Edit Imsert PLC  View ©Options  ‘Window Help =12] x|
D258 B S| =0 dda e %2 8
=1
= (0] PC : _
] " Eind: I nﬂ nll
7 [EwWinlCRTX .
B Profile: I Standard j
IF2 -4, SIMATIC PC Station -]
IF3 EIl:] Controller
IF4 l:| CPU 412-2 PCI
3 ll -] CPU 4162 PCI
A L H
l:| WinLC
B WinLC PN
K1 — -3 WinlC RTX
l:| EESY E11-15B00-0VEY
:|2| 0] PC - BEST 611-45B00-0YE7
- [@ V4.0
Irndex E_ Madule [ 2N
1 - [ w42
2 [[H winLC RTX Bl - [ Va3
IF1 [ cPs&11 -
IF2 1| | »
IF3 EEST 611-45BO0-0VET NEY
IF4 WinLC BT W4 3; Software Logic —
3 Contraller for ‘Windows 20005 with
a Ardence RTx realtime environment; ;I
Press F1 to get Help. i
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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. Drag and drop the SW V6.4 component to the same index as configured in the Station
Configuration Editor. (For this example, the OPC server is configured for Index 1.)

E-E_::HW Config - [WinLC RTX (Configuration} — ProjOPC] - | I:Ilil
Eﬂ] Skation Edit Imsert PLC  View ©Options  ‘Window Help =12] x|
[D=2-8 & &= kD528
=1
= [0)PC _ =
1 g OPL Server @ a End | [ELY
2 WinlLC RTX -
IF1 Prafile: I Standard j
IF2 -4, SIMATIC PC Station -]
IF3 l:] Contraller
IF4 l:] CP Indusgtrial Ethermret
3 l:| CF PROFIBUS
! l:| HHI
i I I EH:] Iser Application
l:| & pplication
=7 OPC Server
&= m e [ . swveDsPs
Index Madule """ F EE ig? 3P
1 OPC Server o E SW\:"E-E é.F"1
”2:1 WinLC RTX _____ 4 swvea. ||
IF2 e S VB ~7
IF3 OPC Server -| £,
IF4 OFC Server for the DF, FDL, FMS, 57 [bebween —
different subnetz], ISOLTCR, SMMP. DF mazter
3 clazs 2. PROFIMET 10, PROFIMET CBa&, SIMATIC ;I
Press F1 bo get Help, | | i
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Configuring the OPC Server
1. Double-click the OPC Server entry (Index 1) to open the Properties dialog.
2. Click the S7 tab and select the Activate option (under Access Protection).

3. To use the STEP 7 symbols for accessing controller data from the OPC Server, select the option
for All (or for Selected, to specify specific entries in the symbol table) under the Use Symbols field.

4. Click OK to close the Properties dialog.
Properties - OPC Server ﬂ

Gereral| DF | DP masterclass 2| FOL | FMS 57 |150/TCP| SNMP | PROFInet |

Cycle time: 100 ms

—aAccess Protection
W Activate
Drefault rights: Rf b

[™ Rightz specific ta OPC item Edit.. |

— Jze Symbols
™ Mone
e 4

" Selected Select... |

Timne after which an unfonwardable protocol alarm iz removed: IEEIEIEIEI me

b aximum number of pending alarms; a00

Cancel | Help |

5. Click the Save and Compile icon to create the hardware configuration for the PC station.

After you have compiled the configuration into the STEP 7 project, you can close HW Config and
return to SIMATIC Manager.
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Step 3: Add an S7 Connection for the OPC Server in NetPro

Tool: NetPro (STEP 7)
Task Summary:
e Configure an S7 connection for the OPC server to the PC Station configuration.

e 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.
QSIMATIE Manager - [OPCProject -- C:Program Files',Sieme - IEIIE[
% File Edit Inserk PLC \Miew Options Window Help - |E‘|5|
Dlﬁ'l ngﬁl d IIE' El IE'_El ilTEE |<N|:|Filter>
EI--% OPCProject onnections
=8, PCStation
WinLC RTH
b OPC Server
Press F1 ko get Help, | i

2. Select the OPC Server in the PC station.

RENetPro - [OPCProject (Network) -- C:\Program Files',...s7pi O] x|
B8 yebwork Edit Insert PLC Wiew Options Window  Help =151 x|

=8 (% g e &ldl $ o8] Bl s
MAF|

FCStation

-
4 | b
Local 10 Partner [T Partrier Type ﬂ
-
4 | b
Ready [« 52 ¥ 27 [Insert | v
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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

— Connection Partner

EI--{E] [ the cument project

=-&P OPCProject

-, PCStation

i N vinlC AT
[Unzpecified]

- ol broadcast stations
All rulticast stations
% [r unknown project

Project: |DPCProject =

Station: IF'EStatiu:un

Application: |WinLE RTH

— Connection

Type: I 57 connection j

W Display properties before inserting

] 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.

Windows Automation Center RTX incl. SP2 135
A5E00992447-01



Connecting the Controller to the SIMATIC NET OPC Server

Assigning a Local ID for the OPC Server Connection

1. Inthe 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.

‘é%;HEI:Pru - [OPCProject {Network) - C:'Program Files'...\s7p
%@ Metwork Edit Imserk PLC  Wiew Options  ‘Window Help

=10l %]
Sl

=9 (| S| || daldl S &8 B[z 1] w2
MF

PCStation

2,

1 |

Lacal ID Partner IO
Pz 1 PCStation SWinl... | SV connection
: -
1| | 3
Ready 1 From 1 selected [Tnsert | v

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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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 - [OPCProject -- C:Program Files' Sieme
% File Edit Insert PLC \iew Opkions Window Help
O[3 82| %=l sl [0 & ) 5
EI--% OPCProject 'I“I Configuration WinLC BT
El,g OPC Server
WinLC BT
- OPC Server
Press F1 to get Help. i
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Step 5: Connect the Controller to the OPC server

Tool: |E|OPC Scout
Task Summary:
e Create an OPC Project.
e Add the connection to the SIMATIC NET OPC server.

o 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) 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.

[Elorc scout - Mew Projecti =
Fie View Server 7

ol e Al

Eervers and groups [hern incl, status miomiation
= go Servele] Item Names Value Format Type Access Quality Time Stamp il
(=5 J Local Server(s) 1

& OPC SmaticHMIPTF

& OPC SimatichET

& OPC.SimsticNET.DP

& OPC SimaticNET PD
= B5 Remate Serveis)

My Add Remote Servers|

i | 2 4] | v
[ - = —— — e [Ne o
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3. Inthe Add Group dialog, enter the Group Name for the connection (for example, Groupl).
x|
r Group Properhes:
| Erkter 2 'Group Name"
| |Groupt
. Create peve gioup aclive W
Requested update rate in ms IE‘UU ﬂ
™ Estended ok Carcel | Apply |

4. Click OK to add the group to the OPC server. OPC Scout adds the connection (Groupl) to the
OPC server.

B!_IF'{ Scoul - New Project]

Fie View Server Growp 7

i =10 x|
=] & & @[y e
[Eervert and groups fitems el slais miomation
= g Servels)  Item Names Value Format Type Access | Quality Time Stamp
=2 Local Serverls) 1 |
& OPC SmascHMI PTF

= b OPC SimatichET

[Mews group]
& OPC SimahcNET DP
£ OPC SimabchET FD

= g2 Femate Senves)

¥y Add Remote Servers|

4 |

| Successhully connected to: 'OPC SimabcMET

{Ha
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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 (Group1l) for the OPC server.

X

a L.
ﬂ" L [y T The [ested |term(s] wil be added to Gi
= & Comnections
-y \DP2
gy D
-y VDL
-y PMS: :J
[y ST
- NEMMP
i e &l
g ST
fre [ o0 ] Conce |
K I Ll
| Connections & sslected

1317/2004 | 221PM ¢

2. To add an item to be accessed, expand the \S7: folder and select OPC_1.

S

8

& l ltern Names

[

(O R e
TILEEZERD
Hﬁ,%g%g

UE5g

EIF'E 1
[+ g objects
[+ {4 blocks
(= My scan
[ My ab=ses
o NSHMP
- LSA
ol ST

3

x|

The ksted ltem(s) wil be added 1o Groue:

EJ
iI

frer | ok | Concel |

|OPT_T iz selected

[3/17/2004 | 224PM
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3. To configure access to M 0.0, expand the Objects folder and expand the M folder (for the bit
memory area).

2 x|
Nodes L Ibarn Names The Ested ltem(z] wil be sdded to
= ] Connections -
oy D
+ - \DFZ
& 4 \DP
& -y VDL
-l S vil
B VT
B-E3 OPC_1 i|
[=]-=A ahjects
= I i
Eh [New Defritio
|
= 0
G- P
- s Hal E_rlj. . [ o | concel |
[M s selected [3/17/2004 [ 233PM

Double-click the New Definition icon to open the Define New Item 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_ST
Dataiypa Advess Bit No. Mo, Values
f = |o o |
1] 0
i} ko
E5535 7
lemaiias: M0
o | coeel | e |
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6. Click OK to define an item for MO.0O.

ﬂ' DPFC-Mavigatbor

.. X
The sted tem{z) wil be added to

= & Conrections AR 0 57[0FC_1JM0_D
gy O EX 00 STOPC 1ML

[=]-4=3 objects
B
“t;, [New Definition] —
8 |

E

o =

EEEE
ZZEE
Lo B v iy Y v

Bl . Eier {| nr:l;:ma|

| [Mew Definiion] is selected |2/25/2004 | 255PM

7. Select the MXO0.0 entry and click the Add arrow (-->) to enter the following syntax that defines a
connection for MX0.0:

S7:[OPC_1]MXO0.0
8. Select the entry (S7:]OPC_1]MXO0.0) and click OK to add the connection for MX0.0 to Group1.

. x|
ﬂul Leaves The ksted ltemlz] vl be sdded ta
=l Conmections &l | oMDO STIOPC_1MO_D STIOPC_1M=00
% D O MO0 S7OPC_1MH00
o+ DFZ MBS
oy P
My \FDL
-l WS
253 \87
=3 OPC_1
=3 objects
ER=1
ey, [Mew Definitior] —
- |
= 0
-y Pl
i Eiter ok | Cored |
“#C =l |4 | ]
| [Mew Dedinition] iz selected {2/25/2004 | 256 PM .
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After adding the item to Groupl, OPC Scout displays name and other parameters for the item. You can
now use any of the methods supported by SIMATIC NET OPC server.

[EJoec scout - Mew Project1 (=1

File View Server Group Tkem 7

= @ & [E2lv 9| +|

{Servers and groups [hems incl states infaimation
= ﬁ Serveilz] ltem Mames | Value | Format | Type | Access | Quality
B -8l Local Servers) | 1 |ST0PC_1Mx0.0 Falze Orngnal bool Riw good
| 2 b OPC.SimaticNET | 2

[Mew group]
£ OPC.SimaticNET.
& OPC.SimaticNET.
ﬁ_- OPCServer Wink
£ ProfiDrive ProfiSe
B _ﬁ. Femote Sesver(z)
\,} Add Bemote Sesy

| | H

| Group successtuly changed [ [ S

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 (Groupl) for the OPC server.

2. Browse to the folder for the controller to display the symbols that have been downloaded to the
controller.

Nodes T s The lizted [temis] will be added 1o
= ¥ Correctors o PCStation \WinlLC
= il O Purg2  PCStation Wil C
tz gpz O Purg3  PCStation WinlC
i 38 \roL O Walvel  PCStationWinlC'
gl \EMS: O VahveZ  PCStationWinlC =
o ST _—
- ) \SNMP o
-y SR =
=23 \SYM:
[=-Z3 PCShation
4 WinlC AT
g [ ok ] concel |
K1 | i
[ WinLC is selected 13/17/2004 | 8304M
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3. After selecting the symbols for the data to be connected to the OPC server, click the Add button

(->).
4. Click the OK button to add the symbol to Groupl.

After adding the item to the group, OPC Scout displays symbol hame and other parameters for the STEP 7
symbol.

EJorc scout - Mew Project ' ™=

File View Server Group Ikem 7

@ @l &l [507 9| +-|

{Servers and groups Jtems et stabus informabon
=l ﬁ Serveis) Item Names | Value | Format @ Type Access
= B Local Serverfs) 1 S7{0PC_1]M00.7 Faise Original bool =
| E-bef OPC SimaticNET 2 PCStalion'winlC RT¥ Pumpl False Diiginal bl R
Gioup 3
[Mew group]

£ OPC.SimatichNET DP

& OPC.SimaticNET PD
- ﬁ Remate Server(s]

\ﬁ Add Remote Servers(z)

| Ikem(z] successhuly added [ o, [2
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Technical Data

Order Number

WiInLC RTX V4.3 is a component of the WinAC RTX 2005 package: 6ES7 671-O0RC05-0YAOQ or 6ES7 671-
ORCO5-0YEO

WinLC RTX communicates with the distributed 1/0 as a PROFIBUS-DP master device. WinLC RTX does
not support local 1/0.

Technical Specifications

The following table lists the technical information about WinLC RTX:
WinLC RTX Description

Work memory Limited by the amount of non-paging memory configured in

Windows. The following factors affect this amount:
Load memory

e Amount of physical memory (RAM) installed in the
computer

e Other Windows drivers and RTSS programs being
executed at the same time as WinLC RTX

e Virtual memory configuration in Windows

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.

Accumulators 4 (ACCU 1to ACCU 4)

Local data 16 Kbytes for all priority classes (determined by HW Config,
Object Properties, Memory tab)

Clock Real-time system clock, based on the hardware clock of the
computer

With the WIinAC Time Sync feature, WinLC RTX can function
as a time synchronization slave to the Time Synchronization
service, or as a time slave to devices on submodule DP-
subnets. WIinLC RTX can also serve as a time master to
devices on the submodule DP-subnets.

I/O (digital and analog) 16384 bytes total I/0, addressable over a range of 0 to 16383
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WinLC RTX

Process image I/O (user
configurable)

Memory bytes
Retentive range (configurable)

Preset as retentive

Counters
Retentive range (configurable)

Preset as retentive

Timers
Retentive range (configurable)

Preset as retentive

Clock memory

Address ranges for logic blocks
(FB, FC, and DB):

Number of S7 connections

Nesting depth

Total number of blocks that can
be downloaded to WinLC RTX

146

Description

You can freely assign the I/O between digital and analog
inputs and outputs. For example, you can assign all of
16384 bytes to the inputs or all of the 16384 bytes to the
outputs. However, the total amount allocated to all of the
inputs and outputs cannot exceed the maximum of
16384 bytes.

Inputs: 512 bytes (default) or configurable from O bytes to
8192 bytes (1 0.0 to 1 8191.7)

Outputs: 512 bytes (default) or configurable from 0 bytes to
8192 bytes (Q 0.0 to Q 8191.7)

16 Kbytes
Up to 16384 bytes (MBO to MB16383)
16 bytes (MBO to MB15)

2048
CO to C2047
8 (CO to C7)

2048
TO to T2047

None

8 bits of clock memory (1 byte)

8 frequencies within 1 byte of bit memory (M): address is
configurable

FBO to FB65535
FCO0 to FC65535
DB1 to DB65535 (DBO is reserved)

CP 5611 and built-in PROFIBUS interfaces: 8
CP 5613: 50

Total for all submodules: 64

24 per OB in a priority class (sequence layer)

At any one time, a priority class can have one OB and up to
two synchronous OBs (OB 121 and OB 122). Each OB in the
priority class can have a nesting depth of 24.

No fixed limit: The number of blocks that can be downloaded
is based on the memory requirements and the number of
blocks in the program
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i“_s Caution

Downloading a STEP 7 user program that is too large for the memory of the computer
can lock up the computer or cause the operation of WinLC RTX to become unstable,
possibly causing damage to equipment and/or injury to personnel.

Although STEP 7 and WinLC RTX do not limit the number of blocks or the size of the
STEP 7 user program, your computer does have a limit, based on the available drive
space and RAM. The limit for the size of the STEP 7 user program and number of
blocks for your computer can only be determined by testing a configured system
against the requirements of your control application.

The following table lists specific information about the PROFIBUS-DP interface, as supported by
WinLC RTX.

PROFIBUS-DP interface Description
DP address area 16384 bytes (inputs) and 16384 bytes (outputs)
Number of DP slaves supported Dependent on the DP interface

1517 CEEn Sismaels IP [MIEhiEes e CP 5611 and built-in PROFIBUS interfaces: 64
e CP5613: 125

Baud rate Up to 12 Mbaud:

9.6 KBPS, 19.2 KBPS, 45.45 (31.25) KBaud, 93.75 KBPS,
187.5 KBPS, 500 KBPS, 1.5 MBPS, 3 MBPS, 6 MBPS,
12 MBPS

Baud rate search (as a DP slave) Not applicable
Transfer memory (as a DP slave) Not applicable

Maximum distance Dependent on the baud rate
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Execution Times

Execution times for instructions in your user program vary depending on how the code is designed and
implemented. The execution times listed below reflect typical execution times for STEP 7 user programs
running on WinLC RTX.

Math Operation Average Time
Bit operations 0.004 ps
Integer Math 0.003 ps
Floating-point math 0.004 pus
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Troubleshooting

Relevant Information for Ardence RTX

The RTX real-time extensions provide the determinism and performance of a real-time operating system
within the Windows 2000 or Windows XP environment. However, not all computer configurations (hardware
and software) support the installation and operation of Ardence RTX. When testing the operation of
Ardence RTX and WinLC RTX on your computer, check the following items:

e Ardence RTX installs and runs. Make certain that you have administrator (ADMIN) privileges for the
computer. Make certain that your computer meets the hardware and software requirements as
described in the RTX Runtime Release Notes and that the installed Hardware Abstraction Layer
(HAL) is one that RTX supports.

o Ardence RTX allows a free interrupt in order to operate a DP interface in interrupt mode (varies for
different computer manufacturers). If a free interrupt is not available, the DP interface operates only
in polled mode and not in interrupt mode.

e Ardence 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 Ardence 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
500 microseconds. WIinLC 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 millisecond. 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:

1. Use the Start menu to open the Windows Control Panel.

2. Double-click the RTX Properties icon to display the RTX Properties dialog.
3. Click the Setting tab to display the parameters for the HAL timer.
4

Adjust the value for the HAL timer period (in microseconds) and click OK.

Running the DP Interface in Interrupt Mode

On some computers, Ardence RTX allows a free interrupt for the DP interface. (This varies for different
computer manufacturers.) If a free interrupt is not available, CP cards (including built-in PROFIBUS
adapters on Siemens PCs) operate only in polled mode and not in interrupt mode, which can affect the
performance of the CP card.

Refer to the topic on improving the performance of a DP interface.
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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
Ardence RTX that affect the performance of real-time control.

For a uniprocessor system (single processor), you can use the RTX Platform Evaluation 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 Ardence to obtain the RTX Platform
Evaluator and information about how to install and use it.

Changing the HAL Type for the Computer

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.

Refer to the Product Information document provided with your installation for specific directions regarding
changing the HAL type.
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Troubleshooting Network Problems

The controller panel provides the EXTF and BUSF status indicators that can be used to diagnose problems
with the PROFIBUS-DP 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

Off

On

BUSF

Off

Flashing

On

Off

Description

No configuration

Normal operation

Station failure

At least one of
the DP slaves
could not be
accessed

Bus fault
(hardware
failure)

Diagnostic error

Action

Ensure that the DP configuration has been entered into
your STEP 7 project. Download the project's System Data
container to the controller.

The configured DP slaves are responding. No action is
required.

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.

Wait for completion of the power-on cycle. If the indicator
continues to flash, check the DP slaves or evaluate the
diagnostic data for the DP slaves.

Check the bus cable for an electrical short, or a broken
wire or connection.

Indicates that a fault condition has not been cleared or
that one of the following problems has occurred:

e A DP 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.

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.
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Improving the Performance of a DP Interface
To use a DP interface in isochronous mode, the DP interface must operate in interrupt mode.

Note: WIinLC RTX allows you to use isochronous mode on more than one PROFIBUS-DP subnet;
however, your computer must not share the interrupt (IRQ) of the PCI slots 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.

Tool: You use the Windows Device Manager.

WinLC RTX accesses communications 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.

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. Click Device Manager, and then select the View > Resources by Type menu command.

3. Expand 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.

To determine whether a device is Windows-controlled (as opposed to being RTX-controlled), use the
following procedure:

1. Right-click the device entry for the communication card in the Device Manager list, and select
Properties.

2. Select the General tab on the Properties dialog, and check the Device type value. If it displays
"RTX Drivers", the device is RTX-controlled. Otherwise, it is Windows-controlled.

If the communication card shares the 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:

o Use the BIOS setup utility for your computer to manipulate IRQ assignments and remove IRQ
conflicts.

e 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.

o |Ifthe 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 for the disabled device.

Using these methods can be an iterative 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.
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Responding to Diagnostic Events

If an error is detected by the controller, the error condition is logged in the diagnostic buffer as a diagnostic
event. The diagnostic events that are typically associated with distributed 1/0 can cause the controller to
execute the following OBs:

e OB 40 responds to hardware interrupts (process alarms) generated by an I/O module with
configured interrupt capability.

o OB 82 responds to diagnostic interrupts generated by an 1/0O module with configured diagnostic
interrupt capability.

e OB 83 responds to module removal/insertion at a DP Slave, (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 DP 1/O
system. If the controller attempts to copy a module's inputs to (or outputs from) the process image
during the I/O cycle, and the module is not operational, then an OB 85 is executed.

e OB 86 responds to a station failure or some other interruption of the physical network (such as a
short circuit).

e 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
(DPNRM_DG) to read the diagnostic information from a DP slave.

For information about using OBs and SFC 13, 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".

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:

LS5
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.
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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.

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:

e The first word defines the length (size in bytes) of a record for the sublist.
e 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".

WinLC RTX supports the following SSL entries. Some are available only when WIinLC RTX has at least one
DP interface configured as a submodule:

Module Identification: 0111 Communications Status: 0132, 0232

CPU Characteristics: 0012, 0112, 0F12 LED Status: 0174

Memory Areas: 0113 DP Master System: 0090, 0190, OF90

System Areas: 0014, OF14 Module Status: 0591, 0991, 0C91, 0D91, OE91

Block Types: 0015 Rack and Station Status: 0092, 0192, 0292,
0692

Local Module LED Status: 0019, OF19 Expanded DP Master: 0195, OF95

Component Identification: 001C, 011C, OF1C Diagnostic Buffer: 00A0, 01A0, OFAQ
Interrupt Status: 0222 Module Diagnostics: 00B1, 00B3, 00B4

Process Image Partitions: 0025, 0125, 0225,
OF25
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SSL_ID Descriptions

SSL_ID 0x11 (Module Identification)
0111 (hexadecimal)

SSL_ID Sublist

0111 Specific information for a module

SSL_ID 0x12 (CPU Characteristics)
0012, 0112, OF12 (hexadecimal)

SSL_ID Sublist

0012 All characteristics for a module

0112 One specific group of
characteristics

OF12 Header information only

SSL_ID 0x13 (Memory Areas)
0113 (hexadecimal)

SSL_ID Sublist

0113 Specific memory area
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0001: Order number, module type, and version
0007:

MC7 processing unit, time system, system response,

Index and Contents of the Record

Firmware version

Index and Contents of the Record

and MC7 language description

0000:
0100:
0200:
0300:

0001:
0002:
0003:
0004:
0005:
0006:

MC7 processing unit
Time system
System response

MCY7 language description

Index and Contents of the Record

User memory

Load memory integrated

Load memory inserted

Maximum insertable Load memory
Backup memory

Peer-to-peer memory (shadow memory)
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SSL_ID 0x14 (System Areas)
0014, OF14 (hexadecimal)

SSL_ID Sublist
0014 All system memory areas for
a module
OF14 Header information only

SSL_ID 0x15 (Block Types)
0015 (hexadecimal)

SSL_ID Sublist

0015 All block types for a
module

SSL_ID 0x19 (Local Module LED Status)

0019, OF19 (hexadecimal)

Index and Contents of the Record

Size and other parameters for each area of system memory

Index and Contents of the Record

Maximum number and size for each type of block

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

to access information for a redundant H CPU.

SSL_ID Sublist
0019 All of the LEDs for the local module
O0F19 Header information only
156

Index and Contents of the Record

Status for all of the LEDs
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SSL_ID 0x1C (Component Identification)
001C, 011C, OF1C (hexadecimal)

SSL_ID Sublist
001C All of the information for a
component
011C Specific element for the
component
OF1C Header information only

SSL_ID 0x22 (Interrupt Status)
0222 (hexadecimal)

SSL_ID Sublist

Index and Contents of the Record

Controller name, module name, module tag, copyright,

serial number, project ID, module type, and
manufacturer information

0001: Name of the controller

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

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 WIinLC RTX and Organization Blocks (OBSs).

SSL_ID 0x25 (Process Image Partitions)
0025, 0125, 0225, 0F25 (hexadecimal)

SSL_ID Sublist
0025 All process image partitions
0125 Process image partition for a specific
OB
0225 OBs assigned for a specific process

image partition

0F25 Header information only
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Index and Contents of the Record

Process image partitions for all of the OBs that
have been downloaded to the module

Partition number: OB configured for that partition

OB number: Partition assigned for that OB
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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)

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.

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)
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SSL_ID 0x90 DP Master System
0090, 0190, 0F90 (hexadecimal)

SSL_ID

0090

0190

0F90

Sublist

All DP masters configured on the

network and downloaded to the module

Specific DP master

Header information only

SSL_ID 0x91 (Module Status)
0591, 0991, 0C91, 0D91, OE91 (hexadecimal)

SSL_ID

0591

0991

0Co1

0D91

OE91

Sublist

Module status information of all
submodules of the host module

Module status information of all
submodules of the host module in the
rack specified

Specific module, identified by the
logical base address

Specific station, identified either by
rack/station, by DP master identifier, or
by DP master identifier with station
number

Module status information of all
assigned modules
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Index and Contents of the Record

DP master identifier, address, and attributes
for all DP masters

DP master identifier: Address and attributes

Index and Contents of the Record

Irrelevant

Rack or DP master system ID

Logical base address: Features and
parameters of the specified module

Station identifier: Features and parameters for
all the modules of the specified station

Irrelevant
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SSL_ID 0x92 (Rack and Station Status)
0092, 0192, 0292, 0692 (hexadecimal)

SSL_ID

0092

0192

0292

0692

Sublist

Expected status of the stations of a
DP master

Configuration and activation status for the
stations of a DP master

Actual status for the stations of a
DP master

OK state for the stations of a DP master

SSL_ID 0x95 (Expanded DP Master System)
0195, 0F95 (hexadecimal)

SSL_ID

0195

O0F95

Sublist

Index and Contents of the Record

0: Local DP master

DP master identifier: Specific DP master

0: Local DP master

DP master identifier: Specific DP master

0: Local DP master

DP master identifier: Specific DP master

0: Local DP master

DP master identifier: Specific DP master

Index and Contents of the Record

Specific DP master DP master identifier: Properties for the stations of the specified
DP master (such as DP mode, equidistant mode and cycle,
clock synchronization, and transmission rate)

Header information only

SSL_ID 0xAOQ (Diagnhostic Buffer)
00AO0, 01A0, OFAO (hexadecimal)

SSL_ID

00AOQ

01A0

OFAO

160

Sublist

All of the entries in the diagnostics buffer

Most recent entries in the diagnostics
buffer

Header information only

Index and Contents of the Record

Event information for every event listed in the
diagnostics buffer

Number: Event information for the specified
number of entries in the diagnostics buffer
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SSL_ID 00B1, 00B3, and 00B4 (Module Diagnostics)

00B1, 00B2, 00B4 (hexadecimal)

Note: The information varies according to the type of module specified.

SSL_ID Sublist

00B1 Diagnostic information (4 bytes) for a specific
module, identified by the logical base
address

00B3 All of the diagnostic information for a specific
module, identified by the logical base
address

00B4 Specific DP slave, identified by the
configured diagnostic address
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Index and Contents of the Record

Logical base address: First 4 bytes of
the diagnostic information

Logical base address: Complete
diagnostic information

Diagnostic address: Standard
diagnostic information for a DP station
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B

Backplane bus: For hardware controllers such as the S7-300 or S7-400, the backplane bus is the printed
circuit board on the inside panel of the rack into which modules are inserted. (See topic "What Is a
PC Station?")

Blue Screen: 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.

C

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 (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 (initial) values.

Communications Interface: CP cards, Siemens PC built-in PROFIBUS interface, or Industrial Ethernet
interface that WinLC RTX uses for communications.

CP Card: Communications Processor card: for WinLC RTX either a CP 5611 (including built-in PROFIBUS
interface on Siemens PCs), a CP 5613, or an Industrial Ethernet interface (built-in or installed
card).

D

Deterministic behavior: Predictability of execution time and response time

DP interface: A Siemens CP card or Siemens PC built-in PROFIBUS interface used for PROFIBUS-DP
communications. (See topic "What Is a Communication Interface?")

E

Execution Load: The percentage of CPU time used by the controller.

Execution Monitor: 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
execution sleep time.

Execution Time: The execution time is the actual time the controller takes to complete one pass through
the instructions of the STEP 7 user program. This includes executing OB 1 and updating the 1/O.

Execution Time Limit: Defined maximum amount of time allowed for the controller to execute the STEP 7
user program. The execution monitor uses this value and the maximum execution load to calculate
the forced execution sleep time.

F

Forced Execution Sleep Time: The forced execution sleep time shows how much sleep time (in
microseconds) is required during the monitor interval to meet the maximum execution load
requirement.

Free Cycle: 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.)

Windows Automation Center RTX incl. SP2 163
A5E00992447-01



Glossary

H

HAL: Hardware Abstraction Layer. (See your Product Information for the relationship between HAL
configuration and WinLC RTX performance.)

IF Slot: Interface Slot. One of four slots allocated for communication interfaces configured as submodules
of the controller. (See topic "What Is an IF Slot?")

Index: 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 topic
"What is an Index?")

Industrial Ethernet: Physical communications layer that supports communication to STEP 7, S7 CPUs,
PGs, OPs, and S7 applications

Isochronous Mode: Configuration of DP cycle that yields a constant bus cycle time. (See topic
"Isochronous Mode for a Constant Bus Cycle".)

J

Jitter: Difference in the actual scan cycle time from the configured minimum scan time.

L

Load memory: Memory area (RAM) allocated for all of the blocks downloaded from STEP 7 excluding the
symbol table and comments

M

Maximum Execution Load: Maximum percentage of CPU usage that is allocated for the controller. The
execution monitor uses this value and the execution time limit to calculate the forced execution
sleep time.

Minimum Cycle Time: 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 with 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: 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.

Monitor Interval: 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.

MPI: Multi-point interface: physical communications layer that can be used for S7 communications to STEP
7, S7 CPUs, and S7 applications

N

Non-deterministic behavior: Lack of predictability of execution time and response time associated with
"jitter." (See topic "What Causes Jitter?")
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O

OP: Operator panel

Organization Block (OB): Interface between the operating system and the STEP 7 user program. Called
by the operating system, organization blocks control cyclic and interrupt-driven program execution,
startup behavior of the controller and error handling.

P

PC Station: Representation of a software-based virtual rack that defines a PC-based automation system.
(See topic "What is a PC Station?")

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.

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 and suspends 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 STEP 7 user program. Organization blocks (OBs) are ranked by priority class.
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 communications to 1/O or
S7 communications to STEP 7, S7 CPUs, and S7 applications.

PROFIBUS-DP: Communications network protocol used to communicate to DP I/O

R

Restart Method: 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 STEP 7 user
program and variables. The two restart methods are Cold Restart (OB 102) and Warm Restart (OB
100).

RTX: Real-time extensions: Ardence 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.

S

S7 communication: Communication between controllers on the network, hardware or software, using the
S7 communication functions. (See topic "S7 Communication Functions.")

S7 routing: Communications between S7 controllers, S7 applications or PC Stations across different
subnets through one or more network nodes acting as routers, configured with NetPro

Scan Cycle: The scan cycle includes writing to the outputs, reading the inputs, executing OB land all other
OBs, and completing the sleep time requirement.

Scan Cycle Time: Time required to execute the complete scan cycle, which includes the execution of OB1
and the minimum sleep time.
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Sleep Time: Difference between the execution time of the free cycle and the total scan time. Sleep time
measures the time between the completion of OB1 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 OB40) occurs during the sleep time, the controller executes
that interrupt OB.

Station Configuration Editor: Tool, accessible from taskbar, for configuring the PC Station: for WinLC
RTX this includes WinLC Properties, submodule assigments, and submodule diagnostics for some
DP interfaces.

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
topic "What Is a Submodule?")

System Function (SFC): Preprogrammed function that is integrated as a part of the operating system of
the controller and is not downloaded as part of the STEP 7 user program. You can call an SFC in
your STEP 7 user program. Like a function (FC), an SFC is a block "without memory."

System Function Block (SFB): Function block that is integrated as a part of the operating system of the
controller and is not downloaded as part of the STEP 7 user 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 controller as part of the STEP 7 user program.

T

Time Synchronization: The ability to broadcast a system standard time from a single source to all devices
within the system so that they may 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.)

V

Virtual backplane bus: For PC-based controllers, the virtual backplane bus is a software-based, virtual
"rack" that enables communications between the controller and other PC Station components. (See
topic "What Is a PC Station?")

W

Wait 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: Type of restart where 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).

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.

Work memory: Memory area (RAM) allocated for the blocks used at runtime
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A
Absolute addressing, OPC server, 132

Access points, 34

Access verification, 73
Accumulators, 139
Add/Remove Programs, 20

Adding blocks to Load memory, SFC 82 and SFC
84, 69

Adding S7 connection for OPC Server in NetPro,
128

Adding sleep time, 109, 110, 116
Address ranges, logic blocks, 139
Addressing errors, 147
Adjusting
minimum scan cycle time, 106
minimum sleep time, 106
priority, 93, 100
sleep-monitoring algorithm, 106, 110
Administrator user privileges, 10
Africa, customer support, iii
Alarms, 147
All indicators flashing, 47
ALT+C+M, resetting memory, 46
Always on top option, 72
Analog 1/0, 139
Archiving, 53
Ardence RTX
advantages, 3
HAL (hardware abstraction layer), 143
installation, 16
platform evaluator, 20
requirements, 8
Ardence RTX, 16
Asia, customer support, iii
Asynchronous SFC considerations, 69
Asynchronous threads, 100

Automatic reboot for Windows, 56
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Automation License Manager, 18, 19
Autostart
configuring, 72
effect of setting on startup, 67
Avoiding jitter, 109, 110 116
B
Backplane bus, 21
BATF status indicator, 47
Battery fault, 5, 47
BATTF, 5
Baud rate, 139
Blocks
creating, reading, and writing, 69
new, 5
OBs, 81
SFBs, 91
SFCs, 86
Blocks, 78

Blue Screen (unrecoverable fault in Windows), 3,
13, 54, 56, 57, 67, 81

Box PC, 5, 59

BRCV (SFB 13), 79

BSEND (SFB 12), 79

Bus cycle time, 120

BUSF status indicator, 47, 145

C

C_DIAG, 79
Change Password dialog, 74
Changing

HAL type or timer, 143

mode selector switch, 44

operating mode, 44

password, 74

priority, 100

sleep-monitoring algorithm, 110, 116

Characters (invalid in controller name), 39
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Clock memory, 139
Closing the control panel, 43
Cold restart
configuring, 75
effect on startup, 67
Cold restart, 81
Commands
Diagnostic buffer, 51
Exit, 53
MRES (memory reset), 46
Options
Customize, 72
Security, 73
Tuning panel, 49
Commitanddisable (EWF command), 65
Communication
comparison to S7-400, 21
configuring, overview, 21
DPV1 extensions, 80
getting started overview, 21
nodes in network display, 32
PC Station vs. submodules, 21
PC-based control, 1
S7 communication functions, 79
STEP 7 and controller, 34
with DP 1/O, 27
Communication interfaces
configuration options, 27
configuring as submodules, 29
definition, 24
IF slots, 28
supported, 24
Compact flash card, 65
Comparison, S7-400 to PC-based controller, 21
Compressed file systems, 61
Computer requirements, 8
Configuring

communication between STEP 7 and

168

controller, 34
communication interface as submodule, 29
controller communications, overview, 21
language for controller panel and help, 72
Local ID for OPC server connection, 128
OPC server
connection, 132
hardware configuration, 125
in Station Configuration Editor, 124
items to be accessed, 132
overview, 123
OPC server, 125
operational parameters, 77
project in STEP 7, 36
S7 connection for OPC server in NetPro, 128
submodules, 29
verification, 40
WinAC data storage, 61
Confirmation, mode changes, 73
Connecting
controller to the OPC server, 123
STEP 7 to controller, 34
Connection
adding for OPC server with OPC Scout, 132
configuring for OPC server with NetPro, 128
Constant bus cycle time, 120
Contact information, iii
Context-sensitive help, 11
CONTROL (SFC 62), 79
Controller memory reset, 46
Controller name, invalid characters, 39
Controller panel
always on top, 72
introduction, 2
opening and closing, 43
status indicators, 47
Controller state, saving, 57

Copyright information, 2
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Counters supported, 139
CP 5611
available functionality, 5
communications supported, 24
improving performance, 146
operating in interrupt mode, 146
submodule limit, 28
CP 5613
communications supported, 24
improving performance, 146
operating in interrupt mode, 146
testing configuration, 31
CP Cards
configuration options, 27
configuring as submodule, 29
configuring in STEP 7, 36
CPU hardware fault, 81
CPU indicators, 47
CPU menu
diagnostic buffer, 51
MRES (memory reset), 46
options
customize, 72
security, 73
tuning panel, 49
CPU usage
jitter, 96
CPU usage, 49
Crash operations (OB 84), 54
Creating
archive file, 53
data blocks, 69
password, 73
Cross-module access errors, 147
Customer service, iii
Customize command (CPU menu), 72
Cycle time, 49, 93, 106, 110, 116

Cycle/clock memory, 49
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Cyclic input/output update, 120
Cyclic interrupt, 81

Cyclic OBs
calling SFC 47, 109
D

Dashes (in controller name), 39
Data blocks

created by SFC 85, 61

creating, reading, and writing, 69
Data retention, 67
Data set read and write SFBs, 80
DBs, 78
Default sleep monitor parameters, 110
Defective state, 47
Deleting

installed software, 15

submodules, 33

WiInAC software, 20
Detecting

battery failure, 5

power loss, 5
Deterministic scan cycle, 100
Device Manager, 146
Diagnosing hardware, STEP 7, 145
Diagnostic alarm interrupts, 81
Diagnostic buffer

saving the contents, 57
Diagnostic buffer, 51
Diagnostic buffer, 147
Diagnostic events, 51, 147

Differences between submodules and PC station

communication interfaces, 21

Differences between WinLC RTX and WinLC

Basis, 13
Digital 1/0, 139
Disk space, 8
Display language, 72
Distributed 1/O
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access error, 81, 147
available, 139
communication, 27
configuration, 36
overview, 1
supported communication interfaces, 24
technical data, 139
Documentation, iii
Downloading OPC server configuration, 131
DP address area, 139
DP bus cycle, 120
DP I/O
access error, 81, 147
communication, 27
configuration, 36
overview, 1
supported communication interfaces, 24
technical data, 139
DP I/O, 27
DP interface
configuration options, 27
configuring as a submodule, 29
definition, 24
improving performance, 146
operating in interrupt mode, 146
DP interface, 27
DP Master
isochronous mode, 120
selecting, 80
DP network
subnet configuration, STEP 7, 36
troubleshooting, 145
DP network, 145
DP slaves
failure OB, 81
number supported, 139
DP submodule diagnostics, 32
DPV1 event OBs, 80
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DPV1 extensions, 80

E

Eliminating forced sleep interval, 116

E-mail addresses (Siemens), iii
Enable (EWF command), 65
English language option, 72

Enhanced

Write Filter, 65

Equidistant DP, 120 146
Error OBs, 81

Errors, 47,

147

Europe, customer support, iii
Evaluating Platform for RTX, 20

Events, diagnostic, 51

EWF, 65

Ewfmgr commands, 65

Execution

Execution

monitor, 49, 93, 96, 101, 106, 110 116

priorities

adjusting, 100

Execution
Execution
jitter, 96

priorities, 100

time

limit, 110

Execution

times of instructions, 142

Exit command (File menu), 53

External power supply, 70
EXTF status indicator, 47, 145

F
FBs, 78
FCs, 78

Features of PC-based control, 3

File menu

Archive,

53

Exit command, 53

Restore

, 53

File Storage, 61

Flag memory size increase, 5

Flashing indicators, 47

Forced execution sleep time
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eliminating, 116
Forced execution sleep time, 101, 110
Forced execution sleep time/counter, 49
Forced sleep, 109
Format for diagnostic buffer, 51
Forward slash (in controller name), 39
FRCE status indicator, 47
Free cycle, 81, 93, 96, 106. 110. 116
French language option, 72
Full-text search, 11
G
German language option, 72
GET (SFB 14), 79
Getting started, 21
Group name, OPC server connection, 132
Guest user privileges, 10
H
Hardware abstraction layer (HAL)
Changing the HAL type, 143

HAL timer period, effect on sleep time
parameter, 109

Setting the HAL timer, 143
Hardware configuration
adding OPC server, 125
operational parameters, 77
STEP 7, 36
Hardware interrupts, 81, 147
Help menu
Using help, 11
Help on Event, diagnostic buffer, 51
HMI, effect on cycle time, 106
Hotline (Siemens), iii
Hyphen in controller name, 39
I
le}
access error, 81, 147
available, 139

communication, 27
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configuration, 36
overview, 1
supported communication interfaces, 24
technical data, 139
IF slots
configuration, STEP 7, 36
configuring, 29
IF slots, 28
Index, definition, 26
Indicator LEDs, 47
Industrial Ethernet
communication supported, 5, 24
STEP 7 communication, 34
submodule limit, 28
TCP connections supported, 139
Insert New Connection dialog, 128
Inserting sleep time, 109, 110, 116
Installation
Automation License Manager, 18
evaluating, 20
licensing, 19
overview, 15
prerequisite software deletion, 15
removing, 20
requirements, 8
SIMATIC WInAC NV128 card, 59
WInAC RTX software, 18
WinAC TimeSync, 18
Windows user privileges, 10
Interface slots
configuration, STEP 7, 36
configuration, WinLC Properties, 29
Interface slots, 28
Internet web sites (Siemens), iii
Interrupt assignments, 120
Interrupt mode, 146
Interrupt OBs, 81, 96
Interrupts, 93, 147
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INTF status indicator, 47 SFCs, 86
Invalid characters, controller names, 39 Logic blocks, 78
IRQ assignments, 120 146 M
Isochronous Mode Main program cycle, 81
interrupt mode requirements for DP interface, Managing sleep time, 101
146
Manuals, iii
Isochronous Mode, 120

Manufacturer-specific interrupt, 81
J Math operations, execution times, 142

Jitter Maximum execution load, 49, 101 110. 116

reducing, 49, 100, 101, 109, 110 116
retentive data SFCs, 69
tuning panel, 49

Memory
areas, reloading on startup, 67
problems, STEP 7 user program, 13, 36, 139

Jitter, 96 requirements, 8
Jittel‘, 101 Saving 57

K specifications, 139
Keyswitch position, 44 Microbox, 5, 59

L Minimum scan cycle time, 49, 93, 101. 106
Language selection, 72 Minimum sleep time, 49, 93, 101 106, 109. 110.
LEDs 116

controller panel, 47 Minus sign (in controller name), 39

CP 5613, 31 Mode, operating

Microbox and Panel PC. 5 allowed and prohibited actions, 44

LEDs. 31 changing, 44

Licensing the software, 19 saving switch position, 57

Load instructions. 147 switch position on startup, 67

Load memory Modules

Adding blocks with SFC82 and SFC84, 69 access errors,|[147

Creating, reading, and writing blocks, 69 pull/plug interrupts, 81

removal/insertion, 147

reloading, 67
saving, 57 MPI, 34
Load memory, 139 MRES
Local data space, 139 effect on status indicators, 47
Local ID, OPC server connection, 128 MRES, 46
Logic blocks N
address ranges, 139 Naming controller (invalid characters), 39
OBs, 81 NAU signal, 5
SFBs, 91 Nesting depth, 139
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NetPro, adding S7 connection for OPC server,
128

Network
nodes, 32
protocols, 34
STEP 7 communications, 34, 36
troubleshooting, 145
North America, customer support, iii
NVRAM, 59, 61

@)
OB1

example, avoiding jitter in starting cyclic
interrupt, 116

jitter, 96
managing sleep time, 106
OB 1,75, 93
OB 100 and OB 102
startup after blue screen, 56
OB 100 and OB 102 67
OB 100 and OB 102 75
OB 100 and OB 102, 93
OB 122 147
OB 20, effect on cycle time, 106
OB 32 to OB 36, jitter, 116
OB 35, effect on scan cycle, 93, 106
OB 40
effect on scan cycle, 93, 106
jitter, 96
OB 40, 147
OB 61/0B 62
isochronous mode usage, 120
OB 82, 147
OB 83, 147
OB 84, blue screen occurrence, 54
OB 85, 147
OB 86, 147
OB_STR_INFO, 67
Object properties, STEP 7, 77
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OBs
diagnostic events, 147
execution, 96
interrupting sleep time, 110
supported by controller, 81
OBs, 81
ODK interrupt, 81
ON status indicator, 47
OPC Navigator, 132
OPC Project
adding OPC server connection, 132
creating, 132
defining items to access, 132
OPC Scout, 132
OPC server
adding S7 connection in NetPro, 128
adding to STEP 7 hardware configuration, 125
addition in Station Configuration Editor, 124
configuration overview, 123
configuring, 125
downloading configuration to controller, 131
properties, 125
required SIMATIC NET installation, 15
Opening the control panel, 43
Operating mode
allowed and prohibited actions, 44
changing, 44
saving switch position, 57
status indicators, 47
switch position at startup, 72
Operating mode, 44
Operating system requirements, 8
Operating system threads, 100
Operational parameters, 77
Optimizing performance, 49
Order number, 139
Organization blocks, 81

Overview
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getting started, 21
OPC server configuration, 123
PC-Based Control, 1
P
Pacific Region, customer support, iii
Panel
opening and closing, 43
status indicators, 47
Panel PC, 5, 59
Parameters, sleep monitor, 110
Part number, 139
Password
changing, 74
creating/changing, 73
prompt interval, 73
PC Boot, starting controller, 74
PC requirements, 8
PC station
communication interface capabilities, 21

comparison to S7-400, 21

component difference from WinLC submodule,

27
configuring with STEP 7, 36
definition, 21
index, 26
names, 36
OPC Server component addition, 124
STEP 7 communication interface, 34
PC station, 29
PC-based control
features, 3
introduction, 1
PCI slot
independence from configured IF slot, 28
IRQ assignments, 146
Performance
DP interface, 146

improvements, 5
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tuning, 49, 93, 101. 106 110

Performance, 101

Period (in controller name), 39

PG/OP communication

supported communication interfaces, 24

PG/OP communication, 27

PG/OP communication, 34

Platform Evaluator, 20
Polled mode, 146

Position of mode selector switch on startup, 67

Power failure, 5, 70

Power user privileges, 10

Power-Down State

using UPS to save, 70
Power-Down State, 57, 67

Priority

adjusting, 49, 93, 100. 101

effect of other applications on cycle time, 96,

106

OBs, 81

RTSS values, 100
setting, 116
Priority, 49
Priority, 81
Priority, 101
Priority, 110
Priority, 116

Priority class
error, 81, 147
values, 81

Priority class, 81

Privileges, 10

Process image

partition, 120

Process image, 139

Processing interrupt (stop avoidance), 81
PROFIBUS-DP

communicating with I/O, 27
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CP card submodule, 29
DPV1 extensions, 80
equidistant DP, 120
isochronous mode, 120
network troubleshooting, 145
specifications, 139
supported communication interfaces, 24
Program blocks, new, 5
Programming error, 81
Properties - OPC Server dialog, 125
Protocols, 34
PUT (SFB 15), 79
R
Rack failure, 81
RAM requirements, 8
RDSYSST (SFC 51), 148
Reading data blocks, 69
Real-time subsystem priority, 100
Recovering
from a blue screen, 54
from a defective state, 47

license, 19

Registering controller for start at PC boot, 74

Reloading memory areas on startup, 67
Remote STEP 7 connection, 34
Removing

submodules, 33

WInAC software, 20

Renaming the controller (invalid characters), 39

Requirements, 8
Resetting memory areas, 46
Resolving IRQ conflicts, 146
Resources (computer), 106
Responding to diagnostic events, 147
Restart

autostart feature, 72

following blue screen, 54

restart method, 75
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Restart, 67
Restoring, 53
Retentive data
options, 59
SFCs, 69
Retentive data, 57
Retentive data, 61
Ring on test, 31
RTSS priority, 100
RTX extensions (Ardence)
advantages, 3
HAL (hardware abstraction layer), 143
installation, 16
platform evaluator, 20
RTX extensions (Ardence), 16
RTX-controlled devices, 146
RUN
operating mode, 44
status indicator, 47

Running controller without a license, 19

S

S7 Blocks, 78
S7 Communication

functions, 79

supported communication interfaces, 24
S7 connections

adding for OPC server in NetPro, 128

number supported, 139

S7 memory areas, saving, 57

S7 routing, supported communication interfaces,

24
S7-400 communication
communication model, 21
PC-based control comparison, 21, 27
S7-400 communication, 21
Safety notification, 2
Scan cycle

adjusting priorities, 100
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jitter, 96
monitoring, 49
Scan cycle, 49
Scan cycle, 93
Scan cycle, 101
Scan cycle, 106
Scan cycle, 110
Scan cycle, 116
Security
setting level, 73
Security command (CPU menu), 73
Selecting
autostart, 72
DP Master, 80
language for controller panel and help, 72
restart method, 75
Send Authorization command, 120
Service
starting the controller after reboot, 74
Service, 74
Setting
HAL timer/HAL type, 143
PG/PC Interface, 34
priority, 100, 116
restart method, 75
security options, 73
sleep monitor parameters, 110
Setup
Ardence RTX, 16
Setup, 15
Setup, 18
SFBs
S7 communications, 79
supported by controller, 91
supported by WinLC, 91
SFC 126/SFC 127
isochronous mode usage, 120
SFC 13, 147
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SFC 39, 147
SFC 42, 147
SFC 47 (WAIT), 93, 101 109. 116
SFC 51, 148
SFC 62, 79
SFC 85, 61
SFC 87,79
SFCs
reading the system status list, 148

retaining data, 69

running asynchronous SFCs concurrently, 86

S7 communications, 79
scan cycle jitter, 86
supported by controller, 86
Windows blue screen, 54, 55
SFCs, 86
Shutting down
result of NAU signal, 5
Shutting down, 43
Shutting down, 57
Shutting down, 67
Shutting down, 70

Siemens contact information, iii

SIEMENS PCs, built-in PROFIBUS interfaces, 24

SIMATIC NET
optional installation, 15
removal of requirement for WinAC RTX, 5

requirement for PC Station component
configuration, 21

requirement for using OPC server, 123
SIMATIC WInAC NV128 card, 59, 61
Slash (in controller name), 39
Sleep interval

inserting, 116
Sleep interval, 96
Sleep management techniques, 101
Sleep time

adding with SFC 47, 109
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adjusting, 49, 106. 110

jitter, 96, 116

relationship to other applications, 100

scan cycle, 93

techniques for sleep management, 101
Sleep time parameter, SFC 47

relationship to HAL timer period, 109

Sleep-monitoring algorithm, 93, 101, 106, 110,
116

Sorting, diagnostic buffer events, 51
South America, customer support, iii
Specifications, 139
SRAM, 59, 61
SSL ID

0Ox11, 149

0x12, 149

0x13, 149

0x14, 150

0x15, 150

0x19, 150

0x1C, 151

0x22, 151

0x25, 151

0x32, 152

0x74, 152

0x90, 153

0x91, 153

0x92, 154

0x95, 154

0xAO0, 154

0xB1, 155

0xB3, 155

0xB4, 155

backup memory (0x13), 149

block types (0x15), 150

C memory size (0x14), 150

communications status (0x32), 152

component identification (Ox1C), 151
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contents (SSL IDs supported), 148

CPU characteristics (0x12), 149

CPU LED status (0x74), 152

CPU LED status, local only (0x19), 150
DB number and size (0x15), 150
diagnostic buffer (0xA0), 154

DP master system (0x90), 153

DP master system, expanded (0x95), 154

DP module diagnostics (00B1, 00B3, 00B4),
155

DP module status (0x91), 153

DP rack/station status (0x92), 154
expanded DP master system (0x95), 154
FB and FC number and size (0x15), 150
H CPU LED status (0x74), 152

| memory size (0x14), 150

identification, module (0x11), 149
interrupt status (0x22), 151

L memory size (0x14), 150

LED status for redundant modules (0x74), 152
LED status, local only (0x19), 150

Load memory (0x13), 149

local module LED status (0x19), 150

M memory size (0x14), 150

master system (0x90), 153

maximum number and size of blocks (0x15),
150

memory area sizes (0x14), 150

memory areas (0x13), 149

module diagnostics (00B1, 00B3, 00B4), 155
module identification (0x11), 149

module LED status, local and redundant CPU
(0x74), 152

module LED status, local only (0x19), 150
module status (0x91), 153

OB number and size (0x15), 150

order number (0Ox11), 149

peer-to-peer memory (0x13), 149

PIl memory size (0x14), 150
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PIQ memory size (0x14), 150
process image partitions (0x25), 151
Q memory size (0x14), 150
rack/station status (0x92), 154
redundant CPU LED status (0x74), 152
SDB number and size (0x15), 150
SFC51, 148
shadow memory (0x13), 149
size of blocks (0x15), 150
size of the memory areas (0x14), 150
size of user memory areas (0x13), 149
SSL IDs supported, 148
station, module status (0x91), 153
status, communications (0x32), 152
supported, 148
system areas (0x14), 150
T memory size (0x14), 150
types of blocks (0x15), 150
User memory (0x13), 149
version number (0x11), 149

SSL ID, 148

Start events, 81

Starting the controller
after blue screen, 56
at PC boot, 74
autostart, 72
effect on execution monitor, 110
programming blue screen detection, 67
reloading memory areas, 67
restart method, 75

Starting the controller, 43

State, saving, 57

Station configuration editor
index in PC station, 26
OPC Server component addition, 124
using to configure submodules, 29

Station failure, 147

STATUS (SFB 22), 79
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Status alarm interrupt, 81

Status indicators, 47

STEP 7

connecting to WinLC, 34

diagnose hardware feature, 145

hardware configuration, 36
OPC server, 125

renaming the controller (invalid characters), 39

requirements, 8

symbol table usage, OPC server, 132
system status list (SSL), 148

task summary, 77

STEP 7 user program

actions affected by operating mode, 44
adding sleep time with SFC 47, 109
archiving, 53

debugging, effect on cycle time, 106
deleting, 46

inserting sleep interval, 116

jitter, 96

memory problems, 36

restoring, 53

STOP

operating mode, 44

status indicator, 47

Submodules

capabilities, 21

configuration in WinLC Properties, 29
configuring in STEP 7, 36

connecting through to STEP 7, 34
definition, 27

diagnostics, 32

difference from PC station components, 27
IF slots, 28

removing, 33

Support, iii

Symbols

invalid characters in controller names, 39
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OPC server data, 132
Synchronous cycle interrupts, 81
Synchronous interrupt OBs, 120
System function blocks (SFBs), 91
System functions (SFCs), 86
System requirements, 8
System status list (see SSL_ID), 148

T

Task summary, STEP 7, 77
TCP connections supported, 139
Technical specifications, 139
Technical support, iii
Telephone numbers (Siemens), iii
Testing

CP 5613 configuration, 31

jitter, 96
Threads, 96, 100
Time error, 81
Time Sync, 5
Time-delay interrupt, 81
Time-of-day interrupt, 81
Timer, HAL (hardware abstraction layer), 143
Timers supported, 139
TimeSync

feature description, 5

installation, 18
Timing adjustment, 49
Timing resolution, 13
Tools for OPC Server configuration, 123
Transfer instructions, 147
Transferring installed license, 19
Troubleshooting

defective state, 47

error conditions, 47

network problems, 145
Tuning panel, 49, 93, 96, 100. 106, 110 116
Tuning performance, 93, 101 106
Type, HAL (hardware abstraction layer), 143
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U
Unbuffered startup, 67

Uninstalling

software prior to WinAC RTX installation, 15

WInAC, 20

Uninterruptible power supply (UPS), 70

Unrecoverable fault in Windows, 54
Update alarm interrupt, 81
UPS, 70
URCV (SFB 9), 79
USEND (SFB 8), 79
User privileges, 10
USTATUS (SFB 23), 79
\Y
Valid characters, controller name, 39
VAT, effect on cycle time, 106
Venturcom RTX (now Ardence RTX)

advantages, 3

HAL (hardware abstraction layer), 143

installation, 16

platform evaluator, 20

Venturcom RTX (now Ardence RTX), 16

Verifying
configuration, 40
Virtual backplane bus, 21
w
WAIT (SFC 47), 109
Warm restart
configuring, 75
Warm restart, 81
Watchdog timer, 106
Web sites (Siemens), iii
WinAC Data Storage
options, 59
WinAC Data Storage, 61
WInAC RTX installation
Automation License Manager, 18

evaluating, 20
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licensing, 19 user privileges, 10

overview, 15 Windows-controlled devices, 146

prerequisite software deletion, 15 WinLC Properties

removing, 20 configuring a submodule, 29

WInAC RTX software, 18 removing submodules, 33

WInAC TimeSync, 18 WinLC Properties, 28

Windows user privileges, 10 WiInLC RTX differences from WinLC Basis, 13
Windows Work memory

always on top, 72 reloading, 67

automatic reboot, 56 saving, 57

blue screen (unrecoverable fault), 54 Work memory, 139

UPS settings, 70 Writing data blocks, 69
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