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Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and
operation of this equipment before you install, configure, operate, or maintain this product. Users are required to
familiarize themselves with installation and wiring instructions in addition to requirements of all applicable codes, laws,
and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are required
to be carried out by suitably trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be
impaired.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the
use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or

liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or
software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation,
Inc., is prohibited.

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

WARNING: Identifies information about practices or circumstances that can cause an explosion in a hazardous environment,
which may lead to personal injury or death, property damage, or economic loss.

ATTENTION: Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

> D>

IMPORTANT  Identifies information that is critical for successful application and understanding of the product.

Labels may also be on or inside the equipment to provide specific precautions.

SHOCK HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous
voltage may be present.

BURN HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may
reach dangerous temperatures.

ARC FLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL
Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

> B> >

Allen-Bradley, Rockwell Software, RSLogix, FactoryTalk, SoftLogix, RSLinx, ControlLogix, Studio 5000, Rockwell Automation, SLC, PLC-5, Logix5000, PhaseManager, ControlLogix, RSNetWorx, FlexLogix, PLC-2,
PLC-3, PLC-5, DH+, Integrated Architecure, Kinetix, FLEX, PanclView, Studio 5000, and Studio 5000 Logix Designer are trademarks of Rockwell Automation, Inc.Allen-Bradley, Rockwell Software, RSLogix, FactoryTalk,
SoftLogix, RSLinx, ControlLogix, Studio 5000, Rockwell Automation, SLC, PLC-5, Logix5000, PhaseManager, ControlLogix, RSNetWorx, FlexLogix, PLC-2, PLC-3, PLC-5, DH+, Integrated Architecure, Kinetix, FLEX,
PanelView, Studio 5000, and Studio 5000 Logix Designer are trademarks of Rockwell Automation, Inc. Trademarks not belonging to Rockwell Automation are property of their respective companies.



Summary of Changes

Introduction This document contains new and updated information. To find new and updated I

information, look for change bars, as shown next to this paragraph.

Updated Information The document contains these changes. This table represents major topics. Make

sure to look for the change bars throughout this document.

Topic Page

Content has been updated to reflect support of the Studio 5000 Logix Designer™ application, | Throughout
version 23.
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Notes:
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Preface

Use this manual to become familiar with the SoftLogix™ 5800 controller and its
features.

Studio 5000 Environment The Studio 5000 Engineering and Design Environment™ combines engineering
and design elements into a common environment. The first element in the Studio
5000° environment is the Logix Designer application. The Logix Designer
application is the rebranding of RSLogix™ 5000 software and will continue to be
the product to program Logix5000™ controllers for discrete, process, batch,
motion, safety, and drive-based solutions.

r
Rockwell Software
Studio 5000
Create Open Explore
H-—-;-E:‘—'—“— — New Project Existing Project Help

- From Import Sample Project Release Notes
rom Sample Project From Upload About
Recent Projects *

M Avgust 2012

b 4

The Studio 5000 environment is the foundation for the future of Rockwell
Automation® engineering design tools and capabilities. It is the one place for
design engineers to develop all of the elements of their control system.

This manual is written to support SoftLogix software version 23.00.00 and the

Logix Designer application. For SoftLogix software version 21 or earlier,
substitute ‘RSLogix 5000 software’ for ‘the Logix Designer application’

Rockwell Automation Publication 1789-UMO002K-EN-P - January 2015 1
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Additional Resources

12

These documents address the Logix5000 family of controllers and networks.

IMPORTANT  We recommend that you read the appropriate release notes for software
requirements, compatible PCl cards and driver, and system requirements.

To locate the release notes for your system, search for 1789-RN in the Rockwell
Automation Literature Library, http:/www.literature.rockwellautomation.com.

Resource

Description

Logix5000 Controllers Quick Start, publication_1756-05001

Explains how to set up a Logix5000 controller.

Logix5000 Controllers Common Procedures,
publication 1756-PM001

Describes how to complete standard tasks for
Logix5000 controllers. Program logic by using
sequential function chart (SFC), ladder diagram (LD),
structured text (ST), and function block diagram (FBD)
languages.

Logix5000 Controllers General Instruction Set Reference
Manual, publication 1756-RM003

Program sequential applications, ladder diagram, and
structured text instructions.

Logix5000 Controllers Process Control/Drives Instruction Set
Reference Manual, publication 1756-RM006

Programming process control and drives applications
and function block diagram instructions.

Logix5000 Controllers Motion Instructions Reference
Manual, publication Motion-RM002

Describes ladder diagram motion instructions so you
can program motion applications.

SERCOS and Analog Motion Configuration and Startup,
publication MOTION-UM001

Provides general information about motion modules.

EtherNet/IP Network Configuration User Manual, publication
ENET-UM001

Describes how to use EtherNet/IP communication
modules with your Logix5000 controller and
communicate with various devices on the Ethernet
network.

PhaseManager™ User Manual, publication LOGIX-UM001

Describes how to set up a state model for your
controller.

You can view or download publications at

http:/www.literature.rockwellautomation.com. To order paper copies of

technical documentation, contact your local Allen-Bradley distributor or

Rockwell Automation sales representative.
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About the SoftLogix 5800
Controller

SoftLogix 5800 System

(atalog Numbers 1789-L10, 1789-L30, 1789-L60

Topic Page
About the SoftLogix 5800 Controller 13
Before You Begin 14
Install the SoftLogix 5800 Controller 15
FactoryTalk Activation Manager 16
Configure the RSLinx Virtual-backplane Driver 19

The SoftLogix™ 5800 controller you use determines how many slots are available
in the virtual chassis and how many devices you can install.

Controller

Maximum

Available Slots

1789-110

+ One SoftLogix 5800 controller
+Memory size limit of 2 MB per controller

+ One 1784-SIM module

«  EtherNet/IP support

« No third-party virtual-backplane module support

3-slot virtual chassis("

1789-130

« Two SoftLogix 5800 controllers
+ Memory size limit of 64 MB per controller
+Five PCl network interface cards
+  Five 1784-SIM modules

+ EtherNet/IP support

« Third-party virtual-backplane module support

5-slot virtual chassis

1789-L60

Six SoftLogix 5800 controllers

Memory size limit of 64 MB per controller
Sixteen PCl network interface cards'

Sixteen 1784-SIM modules

EtherNet/IP support

Third-party virtual-backplane module support

16-slot virtual chassis

(1) As of version 12 of the SoftLogix 5800 controller, the 1789-L10 controller supports three slots in the virtual

chassis.

(2)  The number of available slots in the virtual chassis is limited by the controller. You can have as many PCl
communication cards as you have available slots in the virtual chassis and in the personal computer.

Rockwell Automation Publication 1789-UMO002K-EN-P - January 2015
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Chapter1  SoftLogix 5800 System

IMPORTANT  + Motion control is not supported in SoftLogix software version 20.00.00
and later.

+ (ontrolNet,and DeviceNet modules are not supported in SoftLogix
software version 21.00.00 or later.

« SoftLogix software version 21.00.00 and later runs on these Windows
operating systems:

- Windows 7 Pro (32- and 64-bit)
- Windows 7 Home Premium (32- and 64- bit)
- Windows Server 2008 R2 Standard Edition with SP1

«  For system requirements of earlier versions of SoftLogix software, see the
corresponding release notes.

+ Running the SoftLogix software in a Virtual Machine (for example,
VMWare or VirtualBox), is not supported.

« SoftLogix 5800 controllers and software do not support Integrated Motion
on the EtherNet/IP network. SoftLogix software version 20.00.00 and
|ater does not support any motion PCl cards.

+ No PCl-based cards are supported when using the Microsoft Windows 7
operating system.

+ The 1784-PCIDS card is not supported when using the Microsoft Windows
2008 Server operating system.

Before You Begin Make sure you have the following software installed before you install

SoftLogix software:

o Microsoft Windows 7 or Windows 2008 Server operating system

¢ RSLinx" Classic software

IMPORTANT

We recommend that you read the appropriate release notes for system and
software requirements, compatible PCl cards and driver, and system
requirements. To locate the release notes for your system, search for 1789-RN
in the Rockwell Automation Literature Library

at http://www.rockwellautomation.com/literature.

IMPORTANT

In Microsoft Windows Vista, Windows 7, and Windows Server 2008 operating
systems, when RSLinx software is running as a service, the RSLinx driver
configuration GUI is not available.

To invoke the RSLinx GUI, remove all SoftLogix controllers from the chassis
monitor and use the RSLinx Control Panel to start RSLinx software as an
application instead of a service.

Before you can install the SoftLogix 5800 controller, perform the following steps.

14 Rockwell Automation Publication 1789-UMO002K-EN-P - January 2015
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Install the SoftLogix 5800
Controller

1. Loginto the Windows operating system under an account that is a
member of the Administrators user group on the computer where you are
installing the SoftLogix 5800 controller.

To log in as a member of the Administrators group, your user account must
be added to the Administrators group on the computer. Ask your system
administrator if you need help.

2. Verify that the Windows Workstation and Server services required by the
SoftLogix 5800 controller are running. The Workstation and Server
services are automatically installed when you install Windows Networking
or Remote Access Service (RAS).

IMPORTANT A machine running SoftLogix software does not support a remote desktop.

IMPORTANT If you have a previous version of SoftLogix software already installed on the computer, use
Start>Control Panel>Programs and Features to remove the earlier version before installing the
current version.

When you insert the installation DVD into your DVD ROM drive, the DVD
automatically begins the set-up program for the controller. If your computer
meets the hardware and software requirements for the controller, you can install
the controller.

1. IfRSLinx software is already running, shut it down before beginning this
installation procedure.

2. Insert the SoftLogix 5800 installation DVD.
. From the installation window, click SoftLogix 5800 V23.00.

S . < g v -

FactoryTalk Activation

ST g | e
Browse CD Contents

Install EDS Files
ﬁ_ . ’
- Install .Net Framework ;;ﬂ

o —
‘.. -

4. Follow the set-up wizard.
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FactoryTalk Activation
Manager

16

There are two types of FactoryTalk® activations to activate the SoftLogix 5800
controller license—node-locked and concurrent.

Node-locked Activation

Node-locked activation can be used only on the computer where the activation is
locked (that is, on the personal computer for which the license was purchased).
The activation is always locked to a specific piece of hardware, for example, an

Ethernet card, a hard disk, or a USB dongle.

Concurrent Activation

Concurrent activation is used in a server-client environment. This type of
activation lets multiple computers across a network use Rockwell Automation
software products concurrently. A concurrent activation can ‘float’ to, or be
borrowed temporarily from, an activation server for a specific period of time
before expiring and returning automatically to the pool of available activations on
the server. Concurrent activations can be borrowed only if your Rockwell
Software” product supports borrowed activations.

If you want to check out a concurrent activation from an activation server, you do
not need to use the Rockwell Software Activation website. You can use the
FactoryTalk Activation Manager to configure your client computer to recognize
the activation server computer where concurrent activations are stored.

Run the FactoryTalk Activation Manager

When you install the Studio 5000 environment, FactoryTalk Activation Manager
is automatically installed on the computer where the activation needs to reside.
The FactoryTalk Activation Manager software manages activations for the
Rockwell Software products installed on the computer. The FactoryTalk
Activation Manager opens automatically when you install a new Rockwell
Software product.

You can also run the Activation Manaager from the Windows Start menu by
choosing Start>Programs>Rockwell Software>FactoryTalk
Activation>FactoryTalk Activation Manager.

For more information about the FactoryTalk Activation Manager, refer to the
online help in the software.

Rockwell Automation Publication 1789-UMO002K-EN-P - January 2015
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To activate your license, you need to have the host ID, serial number, and product
key information available

Item Description

Host ID This is found by using the FactoryTalk Activation
Manager. Choose Start>Programs>Rockwell
Software>FactoryTalk Activation>FactoryTalk.

Serial Number This is a 10-digit number supplied to you when you
purchased your product.

Product Key This is usually found in a red envelope that is shipped
with your product.

To start activation, follow these steps:

1. Click ‘Find Available Activations’ or ‘Get New Activations.

FactoryTalk Activati
©QBQ
FactoryTalk™ Act

Home | Manage Activations | Advanced|

Welcome to FactoryTalk Activation!

You are steps away from using your Rockwell Automation product. All you have to do
is activate your Rockwell product using FactoryTalk Activation

Ready to get started? Want to learn more?
To activate your Rockwell product, To leam more about FactoryTalk
click one of the following buttons: Activation before you get started,

click the following button

Find Available Activations
Get New Activations

Lear More.

Rockwell Automation

2. Follow steps 1...5 in the FactoryTalk Activation Manager.

- Manage Activations | Advanced

Select Activation Choose Enter Activation
Method Destination Information
Find Available Activations - Download

Activation

Get New Activations
Select how you want to get activations for your Rockwell Automation product:

Borrow Activations
© I have intemet access fiom this computer

) I have intemet access fram another computer at this site
Retum Activations
| don't have intemnet access at this site

Rehost Activations
To get activations for a Rockwell Automation product or group of products, you must have
access to the intemet from this computer.

Activation Tools and Rehosting

For information on Activation Tools and Rehosting Activations, see the
Rockwell Software Activation website
at https://activate.rockwellautomation.com.
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Troubleshoot FactoryTalk Activations

There could be several reasons you might have trouble installing
your activations:

If you accidentally requested too few concurrent activations for a product,
y Y

you can download more new activations for the same Host ID. You cannot
download more activations than you have purchased.

To purchase additional activations, contact your local Rockwell
Automation sales office.

If you accidentally requested too many concurrent activations for a
product, you must rehost all of the activations, and then request the
correct number of activations again.

For example, if you have 50 concurrent activations available for a product,
and you intended to request 10 for a particular Host ID, but accidentally
selected 13 in the Activations Requested list, you cannot return just the
three activations you didn't want. You must rehost all 13 activations, and
then download 10 activations to the correct Host ID.

If you accidentally requested activations for the wrong Host ID
(computer or dongle), you must rehost all of the activations you
downloaded accidentally, and then request the activations again for the
correct Host ID.

If you accidentally requested activations for the wrong product, you must
rchost all of the activations for that product, and then request the
activations again.

For example, if you accidentally requested five concurrent activations for
Logix Designer application instead of FactoryTalk View SE software, you
must rehost the five activations for Logix Designer application, and then
download five activations for FactoryTalk View SE software.

To obtain more information, go to the Rockwell Automation Activations

Support website at https://activate.rockwellautomation.com.
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COnfigure the RSLinx Virtual- Use RSLinx software to configure the virtual-backplane driver. You do this only

backplane Driver

once for the computer.

IMPORTANT The RSLinx virtual-backplane driver is required for SoftLogix software
to operate.

To install the virtual-backplane driver, follow these steps.

1. In RSLinx software, from the Communications menu, choose Configure
Drivers.

2. From the Available Driver Type pull-down menu, choose Virtual
Backplane Driver.

93 RSLinx Gateway - [RSWho - 1]
e Station DDE/OPC

EI él =@ Bowhe
L c:.nngu.eghun:uts.a ‘|

Configurs Client Applications.
Configure CIE Optians. .
Configurs Gateway.

]

Configure Drivers 7]
Driver Diagnostics.

Types:
CIP Diagnostics.. T st | Close
Gateway Diagnostics. RSO dorees — Help
S Ethemet devices

1784 KTC() for Controliet devices
1784 KTKTHID /PKTR(D] for DH +/DH-485 devices

DF1 Polling Master Driver Stalus
1784PCC for Contiolet devices Runring Conf
1784-PLIC for ConirolNet devices g M
174TPIC ] AIC+ device
DF1 Slave Driver Statup.

55 5D/SD2 for DH: devices

MW Stat
DeviceNet Drivers (1 764 PCD/PLIDS. 770K MESDNPT diivers] *_F”I

PLCS [DH+] Emuletor diver
SLC 500 [DH485) Emulator diiver Stop
1784 PTHIK for DH+/DH-485 devices

SatLogis5 diver Delet
Flemate Devices via Lin Gateway i‘

3. Click Add New.
4. Type the driver name, such as AB_VBP-1, and click OK.

Add New RSLink Driver
Choose a name for the new diiver. T
sttt

Cancel
|4B_VEP-1 —I

The Configure Drivers dialog box appears.

Avwailable Diiver Types:
Close
[vintual Backplane (SoftLogix58x, LISB] = Add Hew,
Hep |
~ Corfigued Drivers:
Name and Description | Status |
AB_ETHIP-1 A Ethemat AUNNING Flunning Corfigure...
ABZYBP  RUNNING Fiunning

Startup
Start
Stop

Delete:
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5. Click Configure.

The Configure VirtualBackplane dialog box appears. The Logix Designer
application, version 23.00.00, lets you insert a valid SoftLogix module into
slot 0.

The RSLinx software module defaults in Slot 0 if not set up for another
slot position.

Configure YirtualBackplane ll

Device Name: AB_VEBP-1

Slat Mumber. Iw -

Cancel Help

6. From the Slot Number pull-down menu, choose a slot number.

7. Click OK and then click Close.

IMPORTANT Even if you remotely program the controller over a ControlNet or Ethernet
link, you must add the virtual-backplane driver via RSLinx software. If you
do not, the SoftLogix application will not be restored when you restart the
computer.
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This chapter discusses SoftLogix controller options and characteristics.
Procedures include how to configure your SoftLogix controller in the virtual
chassis monitor for the first time and how to create your SoftLogix project in the
Logix Designer application.

The SoftLogix system is a ‘soft” control system that runs in Microsoft operating
systems. The system resides on a computer, as opposed to a physical module in a
hard chassis. For a list of the supported Windows operating systems, see the
System Requirements section of the current release notes. The SoftLogix
controller is part of the Logix environment and is a software-based controller that
supports Logix instructions.
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Soft'_ogix System A SoftLogix system can have these features, depending on the version of
Combonents SoftLogix software. See chapter 1, Installation, and the Release Note for your
P version of SoftLogix software for specific information about which features are

supported.

e The Chassis Monitor resides in the SoftLogix Virtual Chassis. It is a virtual
< b . . .
soft’ chassis as opposed to a physical chassis. It lets you create, delete,
monitor, and configure controllers, communication interface cards, and
motion cards in your SoftLogix system.

e The Studio 5000 environment supports every Logix controller. It provides
the flexibility to program (online or offline) in ladder logic, function block
diagram, structured text, and sequential function chart. It provides
complete axis configuration and motion programming support.

o A SoftLogix 5800 controller is based on the Logix platform and takes
control functions normally found in a dedicated programmable controller,
encapsulates them in software, and runs them on a commercial operating
system.

o The SoftLogix 5800 controller (version 19 and earlier) contains a high-
speed motion task, which executes ladder motion commands and
generates position and velocity profile information. The controller sends
this profile information to one or more motion cards. Each controller can
control up to 32 axes of motion.

o There are several controllers to choose from in the SoftLogix family,
depending on your needs.

o SoftLogix software uses a commercially available Ethernet port for
messaging and controlling I/O over an EtherNet/IP network.

o RSNetWorx™ software is a configuration tool that lets you control and
schedule your network. RSNetWorx software can be used with a

ControlNet network, a DeviceNet network, and an EtherNet/IP network.

o RSLinx software is a communication server that lets you configure
communication devices for networks.

| o IOLinx software lets the SoftLogix 5800 controller read I/O data.
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SoftLogix System Description

The Logix Designer application supports program development for all Logix
controllers. The system can make a connection through a 1784-PCICS card via
the ControlNet network, through a 1784-PCIDS card via the DeviceNet
network, and through a standard Ethernet port via the EtherNet/IP network.
SoftLogix software supports two types of motion cards; the 1784-PM02AE
analog motion card and the 1784-PM16SE SERCOS motion card. See the
release notes for your version of SoftLogix software to learn what features are

supported.

Figure 1- The SoftLogix System at a Glance

SoftLogix

Analog

i
==

'

Analog Drives

IMPORTANT Regardless of the product you have, choose 1789-L60/A in the Logix
Designer application when you specify a controller type.
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Set Up the Chassis Monitor The Chassis Monitor is your window into the SoftLogix system that lets you
configure and monitor the system components. The Chassis Monitor models a
physical chassis, but is virtual, or ‘soft. You install virtual devices in the virtual
chassis to represent the controller and cards in your system.

An example of the SoftLogix Chassis Monitor is shown here.

IMPORTANT Treat the computer running a SoftLogix controller like an industrial
controller and not a personal computer. A personal computer can perform
many operations that are incompatible with the real-time operations
required by a SoftLogix controller.

FUH REM F

The Chassis Monitor is your SoftLogix controller interface. You use the
simulated status indicators to view the status of the controllers in your system.
You use the virtual chassis to do the following:

o Add and configure controllers

¢ Add and configure communication cards

o Change processor mode

o Monitor controller and associated module status

e Monitor motion performance

24 Rockwell Automation Publication 1789-UMO002K-EN-P - January 2015



What is the SoftLogix System?  Chapter 2

Table 1 - Chassis Motor Characteristic

Characteristic Description

Startup mode Specify how the controller should behave when its service is started.
Select Remote Program (default) or Last Controller State.

Memory size Specify the memory size (KB) to allow for the controller.

The maximum limit depends on the controller type. See page 25 for more information.

Periodic save interval

Specify whether you want to save the current controller information (tag data values and configuration information)
periodically, and if so, specify how often (minutes). Specify an interval between 0.5. .. 30 minutes. Online edits to the
program are saved instantly, regardless of Periodic Save interval. The default is enabled for 10 minutes.

See page 26 about this setting’s impact on overall system performance.

Continuous task dwell time (ms)

Specify the dwell time (0. ..1000 ms) made available for all other Windows applications. The default is 10 ms.

The dwell time is the time between the end of the continuous task and the start of the next execution of the continuous
task. This setting has an impact on overall system performance, see Appendix E.

(P affinity

If your computer has multiple Pentium CPUs, choose which CPU to use for this controller. The default is CPU 0.

Channel 0 serial port

Choose which COM port to use for serial communication. Choose COM1, COM2, COM3, or COM4. The default is none.

Determine a Memory Size

IMPORTANT The memory size you specify is the amount of RAM in your computer that
you want to allocate to the SoftLogix controller. The maximum memory size
per controller is determined by the controller type.; see page 25 for more
information. This allocated RAM is not available to the Windows operating
system or any other application.

These equations provide an estimate of the memory needed for a controller.
Each of these numbers includes a rough estimate of the associated user
programming. Depending on the complexity of your application, you might
need additional memory.page 22

Controller tasks ___*4000=___ bytes(min 1 needed)
Discrete 1/O points __ *400 =___ Dbytes
Analog I/0 points _ *2600=__  Dbytes
Communicationmodules ~~ *2000= __ bytes
Motion axis _ *8000=__ bytes

Total = bytes

If you want to change the amount of memory you specified for a controller, you
must first remove the controller from the SoftLogix chassis monitor, then
reinstall the controller and specify the new memory size.
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Specify a Periodic Save Interval

The periodic save task executes at a priority of ‘user-mode high’ This means that
the control process running within the SoftLogix 5800 controller will not be
impacted by a periodic save, but other user applications will be impacted if they
run at a priority lower than ‘user-mode high’ Most HMI applications run at a
‘user-mode normal’ priority. If these applications run on the same computer as
the SoftLogix 5800 controller, these applications will be starved of CPU cycles
while the periodic save is in progress. If you run an HMI application remotely
and gather data from a SoftLogix 5800 controller via OPC, the performance of
the HMI may also be impacted during a periodic save. The controller handles
both the periodic save ‘tag value upload’ and HMI OPC requests through the

same communication mechanism.
When the periodic save task executes, it performs these actions:

o For every tag defined within the controller, the current tag value is read
from the controller.

The larger the amount of data, the longer the periodic save takes and the
greater the impact on HMI responsiveness.

o The current tag values read earlier, along with the current program file, are
saved to the computer disk drive.

The larger the archive file, the longer the periodic save takes and the
greater the impact on HMI responsiveness. However, tag data size has
more of an impact than archive file size.

To maintain better HMI responsiveness, you can do the following:

o Turn off the periodic save interval.

Even with the periodic save interval disabled, a periodic save occurs if a
remote terminal performs an upload. This makes sure that the most
current tag data values and archive file are uploaded.

If you disable the periodic save, you can still initiate a save manually by
using the Save menu item on the controller from the Chassis Monitor or
programmatically from an external routine or application. (See Chapter 7).

o Increase the periodic save interval so that it occurs less frequently.

e Use a dual CPU computer.

On a dual CPU computer, the Windows operating system automatically
balances the periodic save and HMI applications across the CPUs.

For more information on system tuning and the periodic save interval,

see Appendix E.
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Chapter 2

Configure the SoftLogix
Controller

You must first create and configure your SoftLogix 5800 controller, that is,
catalog number 1789-L10, 1789-L30, or 1789-L60, in the virtual chassis

monitor.

Step 1: Create and Configure the Controller in the SoftLogix Chassis

Monitor

When you install a controller, the Chassis Monitor lets you configure specific

characteristics about the controller. To configure the controller in the Chassis

Monitor, follow these steps.

1. In the SoftLogix Chassis Monitor, from the Slot menu, choose

Create Module.

'@E___Snfthgix Chassis Monitor
Slot Wiew Options  Help

=o1xl

' mt—
i
: Remove Module... WLANICKEL

0 1 2 3 4 5 & 7

% I I I I I I I

Create a module in slot

The Select Module dialog box appears.

Select Module

Module Tepe:

1784-PCIC ControlMet PCl Meszaging
1784-PCICS ControlMet PCl Scanner
1784-PCIDS DeviceMet PCI Scanner
1784-PETCS ControlMet Scanner
1783-51M 32 Point [nput/Output Simulatar
EtherMet/IP SoftLogisbB00 Ether et /P

Sliat: 12 ___J:::*
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2. In the Select Module dialog box, select your module type and enter the
Slot number.

RSLinx software defaults to slot 0, but you can move it to another slot if
set up for this functionality. See page 29.

For this example, we will enter slot 1 for the 1789-L60
SoftLogix 5800 controller.
3. Click OK.

The General dialog box appears.
T — x|

Type: 178916042 SoftLogixBEE0 Contraller
YWendor:  Allen-Eradley

Startup Mode: IFIemote Program j
temary Size [KBE]: I 72
Periodic 5ave Interval 05 = Tl s P Sae

[Range: 0.5to 30 min) 1=~ <=

Contraller M arne:; Lazt Loaded:

< Back I Hemt » I Cancel | Hielp |

4. In the General dialog box, enter Startup Mode, Memory Size and Periodic
Save Interval values.

5. Click Next.

The NT System dialog box appears.

Type: 1789-L60/A SoftLogixB8E0 Contraller
Wendor,  Allen-Bradley

Continuous Task —
Dwell Time [ms]: .

CPU Affinity:
CPU 1

Channel 0
Serial Part: I None ]'

¢ Back I Finish I Cancel | Hielp |

6. In the NT System dialog box, enter Continuous Task Dwell Time, CPU
Affinity, and Channel Serial Port values.

7. Click Finish.

Rockwell Automation Publication 1789-UMO002K-EN-P - January 2015



What is the SoftLogix System?  Chapter 2

This SoftLogix Chassis Monitor now shows the new controller in slot 1.
=10 =]

Slot  Wiew Options  Help

Computer : |USMAYLANICKEL

a 1 2 3 4 5 5 7 g
R5Line i

Zor Help, press F1 LM

Change the RSLinx Software Slot

The RSLinx software module automatically defaults to Slot 0 in the chassis. But
you can program the virtual backplane to use the RSLinx module in another slot
before starting up the SoftLogix application. This flexibility allows a SoftLogix
module to be used in Slot 0 if so desired.

Complete these steps to set up RSLinx software, version 2.59.00 or later, in the
chassis.

1. In RSLinx software, from the Communications menu, choose
Conlfigure Drivers.
The Configure Drivers dialog box appears.

2. From the Available Driver Types pull-down menu, choose
Virtual Backplane.

i RSLinx Classic Gateway

st
1784-PETADPCME foe DH+/DH-485 devices
DF1 Poling Master Dirver

encehlst
PLL-5 [DH +) Enndalos drives
SLC 500 [DHAES) Ermudator diver
SmatGuad USE Dirver
B o vinlL3

[For Helo, press F1 | 129010 [10:2888
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3. Click Add New and click OK.
4. Select AB-VBP-1 RSLinx Classic Driver from the list and click Configure.

- SLinE Classie Gatewsay |= O

o &| 28| @ml2| 8|

Configure Drivers
Configure YirtvaiBackplane

Device Name: AR_VBP1

e

For Help, press Fi i I IO | 1046 AM

The driver must be running if SoftLogix is used. If the driver is deleted
while SoftLogix is running after choosing a slot other than zero for the
RSLinx module, RSLinx chooses the next available slot in the

chassis monitor.

5. From the Slot Number pull-down menu, choose the slot for the
RSLinx module.

6. Click OK and then click Close.

This SoftLogix Chassis Monitor now shows the RSLinx module in slot 5.

i SoftLogix Chassis Monitor

Slok  View  Opkions  Help

Computer : IAPSGSGPAHIYEHDE

1] 1 2 3 4 ] g 7 8
FELire:

U BRI R

¥
Faor Help, press Fl l_ MU

In addition to configuring your controller in the SoftLogix Chassis
Monitor, you must create the controller as part of your Logix Designer
project before you can configure and program it.
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Step 2: Create the New Controller Project in the Logix Designer
Application

1. In the Logix Designer application, from the File menu, choose New.

& RSLogix 5000
File Edit W“ew Search Logic Communications Tools Window Help

S| Hew.. N el T = -
E Open... 53 Chri+0 = =l é | "l%j EI W|Q| QIE
Close I_@J | Path: |<n0ne>
H e il o H | A | |
D B ll 4| v | Favorites £ Satety £ Alarms g BR A Timerfioun

Mews Component

Import Cornponent

Compack

The New Controller dialog box appears.

X

New Controller

‘Yendor: Allen-Bradley

Type: I 1789-LED SoftLogix5860 Contraller j

0K I
Revision: 18 - Cancel |
™| Redurdancy Enabled Help |

M ame: ISottLogix_Motiorl

Description; =]

L L

Chassis Type: I‘I?SS-A‘I 7 17-5lot SoftLogis Vitual Chazsis
Slat: I'I 3: Satety Partner Slat: <nones
Create In: |C:\HSLogix 5000%Projects Browse... |

2. In the New Controller dialog box, from the Type pull-down menu, choose
your SoftLogix controller.

3. Enter the controller Name, Chassis Type, and Slot Number to create the
new controller project.

The example above shows the 1789-L60 controller in slot 1.

For Logix Designer application version 20.00.00 or later, slot 0 can
be selected.

4. Click OK.
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You now see the new controller in the Controller Organizer’s

I/O Configuration section of the Logix Designer application.
Controller Organizer * O X I

=-E3 Controller SottLogix_Motion

Contraller Tags

[ Controler Fault Handler
[ Power-Up Handler

. . - (3 Unscheduled Programs | Phases
Logix Designer Application
9 g pp -3 Mation Groups

Controller Organizer ;
9 [ Ungrouped Axes

----- [ add-On Instructions

£+ Data Types

Cﬂ, User-Defined

Cﬂ, Strings

Cﬂ, #Add-On-Defined

Cﬂ, Predefined

Ly Module-Defined

----- [ Trends

=3 10 Configuration
=2 Backplane, 1789-417)4 virtual Chassis

> a1 ] 1755-L60 SoftLogiz Mot

Step 3: Configure the Controller in the Logix Designer Application
Project

1. To configure the controller, in the Controller Organizer, from the I/O
Configuration folder, right-click the new controller you just created and
choose Properties.

EIS Mation Groups J tewbodule...
w17 Ungrouped Axes
----- [ Add-On Instructions b Cut Chrb
S Diata Types Copy Chrl+C
(3 User-Defined B raste i
L strngs Delete Del
g Add-On-Defined
: L Predefined Cross Reference  Chrl+E
‘[0 Module-Defined
----- [T Trends | Properties Alt+Enter
-5 Tj0 Configuration !
13 Backplane, 1753-A17/4 virtual Ch Print 4
ol 1] okion
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The Controller Properties dialog box appears.

& Controller Properties - SottLogix_Maotion =lalx]
Minor Faults I D ate/Time I Advanced I SFC Execution I File I Memary I
General Serial Port I System Protocol I Uszer Pratacal I M ajor Faults
Wendor: Allen-Bradley
Tope: 1783.L50 SoftLoginBBE0 Controller
Revision: 181
Mame: SottLogis_botion
Drescription: ;I

LI

Chassis Type: [1783:417 17-Slot Softogis Vitual Chassis |

Slat: I‘I _|:;'

0K I Cancel | Apply | Help |

2. In the Controller Properties dialog box, set controller configuration
information for the open project, and when online—for the attached
controller.

The tabs that appear are particular to the type of controller you have
selected.

3. Click OK when you are done configuring each tab for your controller.
For a complete description of each tab and the appropriate configuration
settings for your SoftLogix controller, see the SERCOS and Analog

Motion Configuration and Startup User Manual,
publication MOTION-UMO001.
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Developing Programs

The controller’s execution model is a preemptive, multitasking system that is

IEC 1131-3 compliant. This environment provides the following:

e Tasks to configure controller execution

e Programs to group data and logic

¢ Routines to encapsulate executable code written in a single
programming language

Figure 2 - Control Application

Controller Fault Handler

| Task32
\
|
Task 1
Configuration
Status
Watchdog
‘ Program 32
Program 1
Program (local)
Main Routine Tags
Fault Routine
Other Routines l’

Controller (global) Tags

1/0 Data

System-shared Data

Confi

A task provides scheduling and priority information for a set of one or more
programs. You can configure tasks as either continuous or periodic. The
SoftLogix controller supports as many as 32 tasks, only one of which can

guring Tasks

be continuous.

A task can have as many as 32 separate programs, each with its own executable
routines and program-scoped tags. Once a task is activated, all of the programs
assigned to the task execute in the order in which they are grouped. Programs can
appear only once in the Controller Organizer and cannot be shared by

multiple tasks.
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Setting Task Priorities

Each task in the controller has a priority level. The controller uses the priority
level to determine which task to execute when multiple tasks are triggered. There
are 3 configurable priority levels for periodic tasks that range from 1...3, with 1
being the highest priority and 3 being the lowest priority. A higher priority task
will interrupt any lower priority task. The continuous task has the lowest priority
and is always interrupted by any periodic task.

The continuous-task dwell time determines how much time to allow for other
Windows programs, running at a normal priority, to execute. The dwell time is
the time between the end of the continuous task and the start of the next
execution of the continuous task. The dwell time does not affect periodic tasks.
Periodic tasks execute as scheduled, regardless of the dwell time. By default, the
dwell time is 10 ms. This setting has an impact on overall system performance,

see Appendix E.
Tasks Based on Other Events

The SoftLogix controller supports an additional Windows event trigger. This
trigger lets you monitor Windows events in Windows 2000 or Windows XP
operating systems so that applications outside of the SoftLogix controller can
cause a task within the SoftLogix controller to execute. For more information,

see Step 3: Configure the Controller in the Logix Designer Application Project .
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Table 2 - Task Execution Order for Application with Periodic Tasks and Continuous Task

Task Priority Level Task Type Actual Execution Time Worst Case
Execution Time
1 1 20 ms periodic task 2ms 2ms
2 2 10 ms periodic task 4ms 6ms
N/A None (lowest) Continuous task 25ms 35ms
N/A None Dwell time 10ms 14 ms
Task 1 ®
Task 2 -- - [ _
Continuous @ @
Task - ---- --m-----F---- - - - - - - - - - -
Dwell
Time -
0 5 10 15 20 25 30 35 40 45 50 55 60 65
Task Description
A The highest priority task interrupts all lower priority tasks.
B Alower priority task can be interrupted multiple times by a higher priority task.
C The continuous task runs at the lowest priority and is interrupted by all other tasks.
D The dwell time starts when the continuous task completes. The dwell time does not affect periodic tasks.
Periodic tasks execute as scheduled, regardless of the dwell time.
E The continuous tasks restart, when the dwell time completes, unless a higher priority task is running.

36

Determining Programs

Each program contains program tags, a main executable routine, other routines,
and an optional fault routine. Each task can schedule as many as 100 programs
(including equipment phases).

The scheduled programs within a task execute to completion from first to last.
Programs that are not attached to any task appear as unscheduled programs.
You must specify (schedule) a program within a task before the controller can
scan the program.
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Supporting Routines

A routine is a set of logic instructions in a single programming language, such as
ladder logic. Routines provide the executable code for the project in a controller.
A routine is similar to a program file or subroutine in a PLC or SLC™ processor.

Each program has a main routine. This is the first routine to execute when the
controller triggers the associated task and calls the associated program. Use logic,
such as the JSR instruction, to call other routines.

You can also specify an optional program-fault routine. The controller executes
this routine if it encounters an instruction-execution fault within any of the
routines in the associated program.

The SoftLogix 5800 controller supports routines developed with the relay ladder
and function block editors of the Logix Designer application. You can edit relay
ladder and function block routines cither offline or online. You can also develop
C/C++ routines and incorporate them into your project.

See Chapter 5 for information on adding external routines to a project; see
Chapter 6 for information on developing external routines.

Instruction Execution

When performing a math operation, the SoftLogix controller handles INT to
REAL conversions differently than hardware-based Logix controllers. The
SoftLogix controller completes the math operation by using the INT data and
then converts the result to REAL data, which is more consistent with how math
operations occur on personal computers. The hardware-based Logix controllers
first convert INT data to REAL data and then perform the math operation.

The SoftLogix controller also handles the conversion of single-float values to
double-float values differently than the ControlLogix controller. The personal
computer processor calculates conversions to more decimal points than the
ControlLogix controller. This can result in instructions operating differently
between SoftLogix and ControlLogix controllers. For example, when calculating
cam (MAPC) position with the MAPC instruction, the .PC bit can get set
slightly sooner or later in a ControlLogix controller than in a SoftLogix
controller. Factors that affect the time the .PC bit is set are as follows:

e Direction of travel

e Axis scaling constants of the two axes being used for the camming
instruction

o The start and end point values used in the cam
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How the Soft'_og"( System The SoftLogix system uses a connection to establish a communication link
Uses Connections between two devices. Connections can be any of the following:

o Controller to local I/O modules or local communication modules
o Controller to remote I/O or remote communication modules

« Controller to remote I/O (rack-optimized) modules

o Produced and consumed tags

e Messages

You indirectly determine the number of connections the controller uses by
configuring the controller to communicate with other devices in the system.
Connections are allocations of resources that provide more reliable
communication between devices than unconnected messages.

Connections for Produced The SoftLogix controller supports the ability to produce (multicast) and
and Consumed Ta gs consume (receive) system-shared tags. System-shared data is accessible by

multiple controllers over an EtherNet/IP network. Produced and consumed tags
each require scheduled connections.

Tag Type Required Connection

Produced By default, a produced tag allows two other controllers to consume the tag, which means that as
many as two controllers can simultaneously receive the tag data. The local controller (producing)
must have one connection for the produced tag and the first consumer and one more connection
for each additional consumer (heartbeat). The default produced tag requires two connections.

As you increase the number of controllers that can consume a produced tag, you also reduce the
number of connections the controller has available for other operations, like communication
and I/0.

Consumed Each consumed tag requires one connection for the controller that is consuming the tag.

The SoftLogix controller supports a maximum of 127 consumed connections.
For two controllers to share produced or consumed tags, both controllers must be

attached to the same network. You cannot bridge produced and consumed tags
between two networks.
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Connections for Messages

Messages transfer data to other devices, such as other controllers or operator
interfaces. Some messages use unscheduled connections to send or receive data.
These connected messages can leave the connection open (cache) or close the
connection when the message is done transmitting. This table shows which
messages use a connection and whether you can cache the connection.

Message Type Communication Method Connection
(IP data table read or write ap v
PLC-2°, PLC-3®, PLC-5°, or SLC (all types) ar

CIP with source ID

DH+™ v
CIP generic N/A v

Connected messages are unscheduled connections on both ControlNet and
EtherNet/IP networks.

If a message executes repeatedly, cache the connection. This keeps the connection
open and optimizes execution time. Openinga connection each time the message
executes increases execution time.

If a message executes infrequently, do not cache the connection. This closes the
connection upon completion of the message, which frees up that connection for
other uses.

Each message uses one connection, regardless of how many devices are in the
message path. To conserve connections, you can configure one message to read
from or write to multiple devices.

You can cache as many as 16 messages (a combination of any type, not including
block-transfer) at one time. If you try to cache more than 16, the controller
determines the 16 most-currently used messages and caches those. If there are 16
messages cached, and a message is triggered that is currently not cached, the
controller drops the connection of the oldest-cached message to make room for
the new message.

In addition to 16 cached messages, you can also cache as many as 16 block-
transfer messages. The same conditions apply to caching block-transfer messages
as described above for caching other types of messages.
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Connections for I/0 Modules

The SoftLogix system uses connections to transmit I/O data. These connections
can either be direct connections or rack-optimized connections.

Connection

Description

Direct

module.

A direct connection is a real-time, data transfer link between the controller and an 1/0 module. The controller maintains and
monitors the connection between the controller and the /0 module. Any break in the connection, such as a module fault or
the removal of a module while under power, causes the controller to set fault status bits in the data area associated with the

Rack-optimized

For digital /0 modules, you can choose rack-optimized communication. A rack-optimized connection consolidates
connection usage between the controller and all of the digital /0 modules on a rack (or DIN rail). Rather than having
individual, direct connections for each I/0 module, there is one connection for the entire rack (or DIN rail).

Total Connection
Requirements

40

Table 3 - Connections

To conserve the number of connections that are available, place digital

I/O modules together in the same location and use a rack-optimized connection.
To choose a rack-optimized connection, choose a ‘rack-optimized’ option for the
communication format when you add the communication device and

I/O modules to the controller project in the Logix Designer application.

If you have analog I/O modules, or want a direct connection to specific

I/O modules, you do not have to create the rack-optimized connection to the
communication device. To use direct connections to I/O modules, choose ‘none’
for the communication format of the communication device.

The SoftLogix controller supports 250 connections. Each 1784-PCICS
ControlNet communication card supports 128 total connections, 127 of which
can be scheduled. Do not configure more connections than the controller can
support. Use this table to tally ControlNet connections.

Connection Type Device Quantity Connections Per Total Connections

Device
Remote EtherNet/IP communication device (such as a 1794-AENT or 1756-ENBT
module):
« (Configured as a direct (none) connection 0
« Configured as a rack-optimized connection 1
Remote I/0 device over the EtherNet/IP network (direct connection) 1
Produced and consumed tag:
+ Produced tag and one consumer 1
« Each additional consumer

1
Consumed tag 1
(ached message 1

Total
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Restart the Controller

You restart the controller by either of these methods:
e Restarting the computer

o Removingand reinserting the controller in the virtual chassis

After restarting the controller, you must upload or download from the Logix
Designer application before you can go online with the controller. This is because
the project file ((ACD) contains explicit knowledge of the physical memory
addresses used by the controller. When you restart the controller, all of the
physical addresses for the controller are regenerated. Note that as long as the
controller is not restarted, you can go online and offline as many times as
required.

Online with the Controller

You must save the Logix Designer application project after a download
completes, or you will not be able to go online with the controller. After
downloading, the physical address information has changed. The Logix Designer
application prompts you to save and indicates that a change has occurred even
though you might not have made changes to the project. Saving the project stores
the physical address information into the ACD file.

An upload recovers all of the information that was downloaded to the controller,
including documentation. This is because of the persistent storage feature that
you enable by specifying a periodic save interval (see page 26). On a download,
the persistent storage copies the entire project file to the controller. The
controller opens and goes online with the project file so that any edits made by
Logix Designer application workstations are saved into the persistent image (the
controller’s copy of the project file). Online edits are saved to the persistent image
immediately; tag data values are saved to the persistent image at every periodic
save interval (10 min default). If the periodic save is disabled, tag data values are
not saved, but online edits are still saved to the persistent image.

The SoftLogix controller maintains a change log that holds 999 entries. This
means that as you edit a Logix Designer project file, you must save the project file
before you make 999 changes. If you make more than 999 changes to a project,
you will not be able to go back online without performing an upload or
adownload.

Upload to the Controller

If your project has edits and you want to upload the project to the controller, the
Logix Designer application prompts you to save the project before uploading.
Regardless of your choice, the edits are saved before the upload occurs. This
happens because the edits are already stored in the controller as you make

the edits.
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Select a System Overhead
Percentage

I RSLogix 5000 - sercos [1789-L60]

File Edit Wiew Search Logic Communications Tools Wind

B|=d S| (5[0 o
Offline [. ™ RUN
Mo Forces b, = oK
No Edits 2; ”:ﬁ%T

= @7 Yerify

=
(3 Contraller

The Controller Properties dialog box lets you specify a percentage of controller
time (excluding the time for periodic tasks) that is devoted to communication
and background functions.

1. In the Logix Designer application, from the Controller Organizer, right-
click the controller and choose Properties.

2. Click the Advanced tab.

3. In the System Overhead Time Slice box, enter a percentage.

f& Controller Properties - lynntest : =10] x|

General | Serial Port | System Protocol I User Pratacel I M ajor Faults |
hinar Faults I Date/Time Advanced I SFC Execution I File | Memary
Controller Fault Handler: W vI
Power-Up Handler: |<n0ne> j
System Overhead v [
Time Slce D%

During unused System Overhead Time Slice
’7 ' Run Continuous Task

" Reserve for Sypstem Tasks, eg Communications

3 Power-Up Generate Repart. .,
=425 Tasks Prink » )
=g MainTask sy | o Protection =]
08 Mainp Properties . AlttEnter |

3 Unscheduled Fragrams [ Phases 83
-5 Mation Groups
23 Ungrouped Axes

™ Match Project to Controller

Senal Mumber:. |7

42

[~ Allow Consumed T ags to Use RPI Provided by Produces

oK I Cancel | Apply | Help

The system overhead function interrupts the continuous task. The percentage
you specify determines the amount of the continuous task to allocate to system
overhead functions, which include the following:

o Communicating with programming and HMI devices (such as
RSLogix 5000 software)

o Responding to messages

o Sending messages, including block-transfers

o Re-establishing and monitoring I/O connections (such as RIUP
conditions); this does not include normal I/O communication that occurs
during program execution

e Bridging communication from one communication device to another
communication device across the virtual chassis

This function allows the controller to take care of communication requests that
occur from other controllers or from queued requests from within the controller’s
application program. If communication is not completing fast enough, increase
the system overhead percentage.

Because the SoftLogix controller runs natively on your computer's Pentium CPU,
the default setting of 10% yields satisfactory performance for most applications.
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Topic Page
Configure Your System for an Ethernet Network 43
Multiple EtherNet/IP Modules 54
Controller Connections over the EtherNet/IP Network 55
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Add a Remote Controller 60
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Example 2: Send Messages over the EtherNet/IP Network 68
Example 3: Send Messages over the EtherNet/IP Network to a PLC-5 Processor Ul
Example 4: Control Distributed /0 73

This chapter explains how to communicate with a device on an Ethernet network

by using the SoftLogix controller.

For information about communicating with EtherNet/IP devices, see the
EtherNet/IP Network Configuration User Manual, publication ENET-UMO001.

For the SoftLogix controller to operate on an EtherNet/IP network, you need

the following:

o A computer where the SoftLogix controller resides enabled with an

Ethernet communication port

o The Logix Designer application installed

o A computer where the Logix Designer application resides enabled with an

Ethernet communication port

¢ RSLinx software installed

You can use any commercially-available Ethernet port. Use the Ethernet driver

that comes with the device.
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Step 1: Disable UDP Messages in RSLinx Classic Software

To send messages, or control I/O, you must change the RSLinx Classic

configuration so that it does not accept UDP mcssagcs.(l)

1. Launch RSLinx software on the computer with the controller.

2. From the View menu, choose Options.

% RSLinx Classic Lite

File | View Communications  Skakion

il RS hio L4

Ewvent Log...

The Options dialog box appears.

options 2 x|

General | DDE |

v Status Bar

v Toolbar

¥ Enable Event Viswer Notification
¥ Enable Ri5Wwho Autobrowss

W Show "Lines Gatewaps" in BSwho

——— [ Accept UDP Meszages on Ethemnet Port
¥ Allow FSLogis 5 to Create DDE/OPC Topics
W Allow BS Logis 500 ta Create DDE/OPC Topics
I Allow FSLogis 5000 to Create DDE/DPC Topics

0K, I Cancel | Apply | Help |

3. On the General tab, clear ‘Accept UDP Messages on the Ethernet Port.
4. Click OK.

5. Restart your computer.

(1) RSLinx Enterprise software may have other requirements. For details, see the MySupport Knowledgebase
at http://www.rockwellautomation.com/support.
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Disabling the UDP option

Disabling the UDP option lets RSLinx software and the SoftLogix 5800
EtherNet/IP functionality coexist on the same personal computer. Disabling the
UDP option also disables RSLinx software’s Gateway functionality. RSLinx
software still functions, but the Gateway options are removed while RSLinx
software continues to display that it has a full Gateway activation. This affects
how remote computers can browse through a local computer with UDP disabled.

If UDP is disabled on a local computer, a remote computer browsing through the
local computer has this functionality:

o Ifthe local computer has a DeviceNet module in the virtual chassis, you
cannot remotely browse the DeviceNet network. Replacing RSLinx Lite
with RSLinx Gateway software on the local or remote computer does not
enable remote browsing of the DeviceNet network.

o Ifthe local computer has a ControlNet module in the virtual chassis, you
can remotely browse the ControlNet network.

o Ifthe local computer has a SoftLogix controller in the virtual chassis, you
can browse the serial port of the computer.

o Ifthelocal computer has an EtherNet/IP module in the virtual chassis, you
can browse the EtherNet/IP network configured to that module.

e The local computer supports a remote connection to the SoftLogix
controller over an Ethernet network so that you can remotely program the
SoftLogix controller.

f Who Active

W Autobrowse l:l

= Q Workstation, USMAYFUNKMERTZ1 » Go Online |

+-@% Linx Gateways, Ethernet

42 1784-PCIDS-1, Devicehet Upload...
+- & AB_ETH-1, Ethernet
-2 AB_ETHIP-1, Ethernet Dowrnload
-3 AE_WEBP-1, 1789-817/A Virtual Chassis
LLEJ 00, ‘Warkskation, RSLinx Server
+ E! 01, 1784-PCIC, 1784-PCIC 3,7.39 ol
Close
+ 02, 1784-PCICS, 1784-PCICS 3,7.39
¥ 03, 1789-L60¢A Softlogix5860 Controller, CNET_Breaker Help
04, 1789-5IM 32 Paint Input/Output Simulator, 1759-5IM w1.00
05, 1784-PCIDS Devicelet Service, 1784-PCIDS DeviceMet Ser
+ 06, 1789-L60fA Softlogix5860 Controller, SLOTE_M47309_D
07, 1789-5IM 32 Point Input/Output Simulator, 1759-5IM +1.00

- 08, SoftLogixS800 EtherMet/IP, SoftLogixS500 Etherhet /TP
—-Zz A, Ethernet

= ﬂ 10,88,35.18, SoftLogix5300 EtherMet/IP, SoftlogixSat

—|- 3 Backplane, 1789-417(A Virtual Chassis

00, RsLin, RSLinx Server Clear Project Path

01, SoftLogixS200 Etherket/IP

+ )
+ ﬂ 09, 1789-L60/A SoftlogixSE60 Contraller, SLOTI_M47809_C
+ 12, 1784-PCICS, 17584-PCICS 3.7.39
16, 1789-5IM 32 Point Input/Output Simulator, 1789-5IM 1,00
+- g5 TCP-1-T25, Ethernet 2

< ¥

Path: AB_WBP-1484841088 35.18\Backplanet?
Path in Project; AB_VBP-14%8%4410.88.35.18\Backplane!2
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If UDP is disabled on a local computer, you can browse the ControlNet and
EtherNet/IP networks and serial devices to see configured devices, as long as the
appropriate module is installed in the virtual chassis on the local computer.

To be able to browse DeviceNet networks, RSLinx Gateway functionality (and
therefore UDP) must be enabled on the computer that hosts the DeviceNet
communication card.

Enabling the UDP option

Enabling the UDP option lets the RSLinx Gateway functionality operate as
expected. Installing a SoftLogix 5800 EtherNet/IP module into a system with the
UDP option enabled and RSLinx Gateway functionality enabled, causes the
SoftLogix EtherNet/IP module to display a red X in the chassis monitor. This
does not affect the operation of the RSLinx software. It does prohibit the
SoftLogix controller from sending and receiving messages and controlling

I/O modules via an EtherNet/IP network.

Adding multiple Ethernet modules does not affect controller operation when
UDP is enabled. Checking the Enable UDP box applies to all Ethernet ports on
the computer; RSLinx Gateway software will use all of the Ethernet ports.

Enable the UDP option and the RSLinx Gateway functionality when you need

the computer to configure or commission ControlNet and DeviceNet networks
and devices. With the UDP option enabled, you have this functionality and loss
of functionality in the computer where the controller resides:

¢ You must browse from the 1784-PCIDS driver in RSLinx software to
browse a DeviceNet network.

¢ You can remotely browse the ControlNet network if there is a
ControlNet module in the virtual chassis.

o You can browse over the serial port of the computer if there is a
SoftLogix controller in the virtual chassis.

e You can remotely program the SoftLogix controller because the local
computer supports a remote connection to the SoftLogix controller over
an Ethernet network.

o Ifthereis an EtherNet/IP module in the virtual chassis, it will not function
as expected. You cannot control I/O or send messages.
 You can remotely program the SoftLogix controller because the local

computer supports a remote connection to the SoftLogix controller over
an Ethernet network.
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If you want the UDP option enabled, you should also enable the Gateway
functionality within RSLinx Gateway software. You must have RSLinx Gateway
software to enable Gateway functionality. Follow these steps.

1. Launch RSLinx software on the computer with the controller.

2. From the Communications menu, choose Configure Gateway.

iy RSLink Lite
File Wiew | Communications Station DDEJOPC  Se

EI §l RShi'ho
Configure Drivers. ..
Configure Shorkeuts. ..
Configure Client Applications. ..
Configure CIP Options. ..
Config 2

Driver Diagnostics. ..
CIP Diagnostics. ..

The Configure RSLinx Gateway dialog box appears.

Configure RSLind Gateway: e |

General | Client Access Listl

Mate: The changes you make will not take effect until
you shut dawn RS Ling and restart it.

k. I Cancel | Apply | Help

3. Check Enable RSLinx Gateway.
4. Click OK.

In many applications, initially leave UDP enabled so that you can configure
ControlNet and DeviceNet networks. After configuration is done, disable UDP
so the SoftLogix controller can have EtherNet/IP functionality. If you change the
UDP setting, you must restart RSLinx software for the change to take affect. To
restart RSLinx software, restart the computer.

For information on adding multiple Ethernet modules, see page 54.
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Step 2: Create the Communication Card in the SoftLogix Chassis
Monitor

Add the EtherNet/IP module to the SoftLogix virtual chassis if you are
controlling I/O or sending messages over Ethernet network. These instructions
show a a SoftLogix controller installed already in slot 4. Follow these steps to add
an EtherNet/IP module to your chassis.

1. In the SoftLogix Chassis Monitor, from the Slot menu, choose Create
Module.

Or right-click the appropriate slot and choose Create.

':E'i_._ SoftLogix Chassiz Momitor

m Wiew DOptionz  Help
Bemove Module... ! |55
T

The Select Module dialog box appears.

Select Module §|

Module Twpe: [1789-LE0 SoftLogixGER0 Contraller 0K,
1784-PCIC ContralHet PCl Messaging \—I

1784-PCICS Contralket PCI Scanmer
1784-PCIDS DeviceM et PCI S canner
1784-PETCS ControlMet Scanner
1784-PMOZAE 2 Axiz Analog/Encoder Servo
1784-PM1ESE 16 Axis SERCOS

1783-51M 32 Paint Input/Output Simmulator

Cancel

Ethertet/IP SoftLogis5800 EtherMet/IP

2. In the Select Module dialog box, select the EtherNet/IP SoftLogix 5800
EtherNet/IP communication module.

3. Enter the backplane slot number.

For the Logix Designer application, version 20.00.00 or later, you can
specify any slot number for the communication card, as long as the RSLinx
software module is positioned in a slot other than its default 0.

See page 29.
4. Click OK.
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The Select Device dialog box appears.

X

Select Device

Type: EtherMet/IP SoftLogix5a00 Ethertet/IP
Yendor  Allen-Bradley
IP Addrezs Subnet Mazk Gateway Ethernet Address j

10.88.94.12 2552552520 1088921 00:13:20:03.CL1E

“ = REP Part iz already in uze by this IP Address; X = Nat Connected j

| Mext > | Cancel |

5. Select the serial number of the port you want.

If you previously had an Ethernet port configured in this slot, the chassis
monitor remembers the configuration of that previous port.

6. Click Next.

The Module Properties General dialog box appears.

X

General

Type: Etheet/IP SoftLogi=5800 Etheret/ 1P

Wendor:  Allen-Bradiey

Host Marne:
IP Address: Subnet Mask:
Engt Addr: Def. Gateway:

b%haéﬂj;hﬁg;igz |E ther et connection

[v Connect to Rockwel Encapsulation Port [REF)

< Back | Finizh | Cancel

7. Specify a label name for the EtherNet/IP I/O Module Marquee.

The IP address, status, and the label name you enter here scrolls across the
front of the module.

8. Click Finish.
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This chassis monitor shows the selected IP address as a virtual module in the
SoftLogix chassis.

oftlogix Chassis Monitor

Slab  Wiews Opkions  Help

Computer |
- This chassis monitor has an EtherNet/IP module
0 1 2 3 4 5 G 7 ] installed in slot 3.
RSLire

KON i

For Help, press F1

Step 3: Configure the Communication Card as Part of the Project

If you want to control I/O over an EtherNet/IP network, use the Logix Designer
application to add the SoftLogix 5800 EtherNet/IP module to your project.

You should already have added the SoftLogix controller to the project.

See Step 2: Create the New Controller Project in the Logix Designer Application
on page 31,

Your controller is offline.

1. In the Logix Designer project, right-click the Ethernet module in the I/O
Configuration folder, and choose New Module.
[ Trends
=25 Ifo Configuration
=i Backplane, 1739-417 /4 Yirtual Chassis
= [l [3]EtherMet/IP Enetl

i Ethermets

ﬁ [4] 1789-LA0 j Mew Module. .. P |

Prink g
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The Select Module dialog box appears.

M Select Module

1756-EMET/E 1756 Ethernet Communication Interface
[ 104100 Mbps ]
1757-FFLDJA 1757 Foundation Fieldbus Linking Device

M odule |D egcription f\/endor

(= Cormmunications ~
1734-AENTA 1734 Ethernet Adapter, Twisted-Pair Media Allen-Bradley 1
1733-AENT/A 1738 Ethernet Adapter, Twisted-Pair Media Allen-Bradley
1756-EM2F /4 1756 10/100 Mbps Ethernet Bridge, Fiber Media Allen-Bradley
1756-EM2T /A 1756 10/100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Bradley
1756-EMET /A 1756 10/100 Mbps Ethernet Bridge, Twisted-Pair Media allen-Bradley
1756-EMET /A 1756 Ethernet Communication Interface Allen-Bradley

Allen-Bradley
Allen-Eradley
Allen-Bradley

1768-EMET /A 1768 10/100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Bradley
1 765-EWEESA 1765 104100 Mbps Ethernet. Bridge w/Enhanced web Serv. . Allen-Bradley
1768-L#3E-0B1 E... 10100 Mbps Ethernet Port on CompactLogixS323E-061  Allen-Bradley %
&m 2
[ Find. | [ AddFavarie |
| By Category By Vendor Favorites

[ 0K ] ’ Cancel

Help ]

2. Expand the Communications list and choose the 1756-EWEB/A module.

3. Click OK.
The Select Major Revision dialog box appears.

Select Major, Revision E'

Select major revizion for new 1756-EMWER A
module being created.

Major Revisor: [ N |

[ Ok H Cancel H Help ]

4. From the Major Revision pull-down menu, choose the revision number

and click OK.
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The Module Properties dialog box appears.

New Module E|
T yppe: 17RE-EW/ER 4 1756 104100 Mbps Ethernet Bridge w/E nhanced ‘weh Services
Wendor: Allen-Bradley
Farent: Eneti
Hame: EWEER | Address / Host Mame
Description: @ IP Address: | 10 .88 . 94 . 9 |
(O Host Name: | |

Rievision: l:l I:I Electronic Keying:

[+] Open Module Properties oK. l[ e ][ Help

5. Name the module, enter the IP address, and select the
Disable Keying option.

6. Click OK.

The Module Properties dialog box appears.

M Module Properties: Enet1 (1756-EWEB/A 4.1)

General | Connection | Module Infa || Port Configuration || Port Diagnostics || Backplane|

Fequested Packet Interval [RF): l:lms

[ Inkibit Module

[ Major Faulk On Contraller IF Connection Fails ‘whils in Fun Mode

tadule Fault

Status: Offline Ok, l [ Cancel Apply
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Step 4: Configure the SoftLogix EtherNet/IP Module to Communicate
on an Ethernet Network

Configuring a SoftLogix 5800 EtherNet/IP module is similar to configuring a
1756-ENBT module in a ControlLogix project, except for these differences:

o Ifthe SoftLogix 5800 EtherNet/IP module is in the same virtual chassis as
the SoftLogix controller, you do not have to enter an IP address. The
configuration defaults to the IP address of the computer.

o Ifthere are multiple IP addresses, or if the SoftLogix 5800 EtherNet/IP
module is not in the same virtual chassis as the SoftLogix controller, you
must enter an IP address. This is similar to configuring a

1756-ENBT module.

e A 1756-ENBT module requires that you choose a communication format.
This is not required for a SoftLogix 5800 EtherNet/IP module.

Refer to the EtherNet/IP Network Configuration User Manual,
publication ENET-UMO001, for more information on configuring the
1756-ENBT module. The SoftLogix module is configured the same way.

When you have completed configuration, click OK and save the project.

Your Logix Designer application project’s I/O configuration folder should
now look similar to this example.

Controller Organizer

=25 Contraller Ethernet
A controller Tags
[£3 Controller Fault Handler
3 Power-Up Handler
=45 Tasks
= A8 MainTask
+ Eﬂ; MainPrograrm
[£3 Unscheduled Programs | Phases
=-£5] Mation Groups
3 Ungrouped Axes
(3 add-on Instructions
—-55] Data Types
L User-Defined
+ Eﬁ, atrings
[ add-on-Defined
+ @ Predefined
L Module-Defined
3 Trends
—-£5] 1fo Configuration
=i Backplane, 1739-417/4 Yirtual Chassis
= f] [3]EtherMet/IF Enett

i

EtherMet/IP Enetl
Bl 1756-EWER}A EWEE
0 [4] 1789-L60 Ethernet
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Multiple EtherNet/IP
Modules

54

If the computer has multiple IP addresses available, you can install multiple
Ethernet modules in the virtual chassis. Choose the appropriate IP address when
you configure the EtherNet/IP module in the virtual chassis.

The configuration you choose for the UDP option in RSLinx software applies to
every IP address on the same computer. RSLinx software does not support
separate UDP configurations per IP address or actual Ethernet device. If you
enable UDP functionality in RSLinx software, RSLinx software consumes all IP
addresses on the computer.

Ethernet Communication

With multiple Ethernet modules, the SoftLogix 5800 controller can receive an
I/O connection error due to conflicting naming conventions with Windows
operating systems. To avoid this, place all of the following:

e Produced and consumed tags and I/O devices on one Ethernet module.

¢ MSG instructions on a different Ethernet module.

To connect to the Ethernet network, launch RSLinx software.

Domain Interactions

In a system with multiple Ethernet modules, you can connect to different
networks. For example, this multi-homing system has two Ethernet modules.
SoftLogix Ethernet Module 1

SoftLogix Ethernet Module 2

Item Description

1 Ethernet module 1 connected to the corporate network
« Member server in the domain

« Searches for name and DNS information

« Dynamic configuration

2 Ethernet module 2 connected to the plant network
« No existing domain control

« DNS not available

« Static configuration

In this example, because Ethernet module 1 is dynamically configured, Ethernet
module 2 is unable to get routing information to a gateway and cannot
successfully send or receive multicast packets.
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Possible solutions include the following.

Solution

Description

Multi-homed Windows 2003 member server on active
directory or mixed domain

Connect both Ethernet modules to domain controllers so that they both receive correct routing information.

Multi-homed personal computer not connected to a
domain and set up in a work group.

Configure both Ethernet modules with correct IP address information by using either a DHCP server or by static IP
address assignment. When IP address information is assigned to the Ethernet modules, the modules do not have to
independently determine domain relationships.

Controller Connections over
the EtherNet/IP Network

IMPORTANT  Ifyou have multiple networks, you must have gateways configured to reach
those networks.

A Logix system uses a connection to establish a communication link between two
devices. Connections can be the following:

o Controller to distributed I/O or remote communication modules
e Produced and consumed tags

e Messages

All EtherNet/IP connections are unscheduled. An unscheduled connection is a
message transfer between controllers that is triggered by the requested packet
interval (RPI) or the program (such as an MSG instruction). Unscheduled
messaging lets you send and receive data when needed.

Over EtherNet/IP network, the SoftLogix controller supports the following:
e 64 TCP/IP connections for EtherNet/IP communication
e 1single TCP connection can support multiple CIP connections

o 128 CIP connections for Logix-based communication

A CIP connection transfers data from one Logix application running on
one end-node to a second Logix application running on another end-node.
A CIP connection is established over a TCP connection.
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Supported Functionality of the SoftLogix 5800 EtherNet/IP Module

Compared to a 1756-ENBT EtherNet/IP module in a ControlLogix system, the
SoftLogix 5800 EtherNet/IP module does the following:

o Supports the same number of I/O connections

e Supports the same number of messaging connections

o Supports the same bridging functionality

o Supports an EtherNet/IP statistics utility (see page 63)
o Does not support a web-based interface

o Does not support email via MSG instruction

The SoftLogix controller supports distributed I/O over an EtherNet/IP
network. Use the Logix Designer application to add the SoftLogix 5800
EtherNet/IP module for the local controller; then add a remote adapter and I/O
modules to the I/O Configuration folder of the controller project.

I/0 Configuration Order in the Project

This example shows a typical SoftLogix distributed I/O network.

Controller

Ethernet

Communication Port

Remote 1/0
Adapter Module

|— Device
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You build the I/O configuration in this order.

1. Add (see page 50) the remote adapter to the SoftLogix 5800
EtherNet/IP module of the controller (1794-AENT/A

remote_flex_adapter).

Module

B9 11O Configuration

=y Backplane, 1789-a17/A Yirtual Chassis
= [2]1784-PCICS{A Controliet_comm_module
EE'EE Controlhet

S5 2 1794-ACMR 1S/ ControlMet_adapter
i FlexBius
----- ﬂ [3] 1784-PCIDS DeviceMet_comm_madule
----- Bl [4]1784-PMOZAE analog
= f] [5]1784-PM165E sercos
| b SERCOS Metwark
>L——_| ﬂ [7] EtherMet TP enet_module

Adapter

=5 Ethernet
ﬂ EtherMet|TP enet_maodule

il FlexBus
----- fa [5] 1755-L60 contraller]

] 1 1784-PCICS A ContralMet_omm_module

2. Add (see page 50) the I/O modules to the remote adapter (1794-I1A16/A

remote_flex_input, 1794-CB16/A remote_flex_output, 1794-

IF2XOF2I/A remote_flex_combo).

Adapter

=] 1/ Configuration
= Backplane, 1789-41714 Virtual Chassis
= ﬂ [2] 1784-PCICSA ControlMet_comm_module
B2 Contrallet
ol 1 1784-PCICS A Controlet_comm_module
== 1794-ACNR15)C ContralMet_adapter
‘i FlexBus
----- ﬂ [3] 1784-PCIDS DeviceMet_comm_module
----- Bl [4]1754-PMOZAE analog
= [ [5]1784-PMLESE sercos

...... =5 SERCOS Network

- fl [7]Etherhet/TP enet_madule
El-2% Ethernet
----- ﬂ EthertetiIP enet_module
- &9 1794-AEMT remate_flex_adapter

Distributed 1/0
Modules

B FlexBus
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Ethernet I/0 Data

I/0O information is presented as a structure of multiple fields, which depend on
the specific features of the I/O module. The name of the structure is based on the
location of the I/O module in the system. Each I/O tag is automatically created
when you configure the I/O module through the programming software. Each
tag name follows this format:

Location:SlotNumber: Type.MemberName.SubMemberName.Bit

This address variable Is
Location Identifies network location
ADAPTER_NAME = identifies remote adapter or bridge
SlotNumber Slot number of 1/0 module in its chassis
Type Type of data
| =input
0=output
(= configuration
S =status
MemberName Specific data from the 1/0 module; depends on the type of data the module can store.
For example, Data and Fault are possible fields of data for an 1/0 module. Data is the common name for values the are sent to or received
from 1/0 points.
SubMemberName Specific data related to a MemberName.
Bit (optional) Specific point on the I/0 module; depends on the size of the /0 module (0.. .31 for a 32-point module)
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See this example.

EXAMPLE
B ﬂ [7] Ethertet)IP enet_module
E-@5 Ethernet

= ﬂ EtherMet/IP enst_rmodule
- 1794-AENT remate_flex_adapter
ER=NF=Eus
- [0] 1794-IA16/A remoke_Flex_input
9 [1] 1794-0A16/A remote_Flex_oukpuat
e [2] 1794-IF200OF21NA remoke_Flex_combo

Device Example Tag Names (automatically created by the software)

remote adapter remote_flex_adapter’ remote_flex_adapter:|
remote_flex_adapter:|.SlotStatusBits
remote_flex_adapter:|.Data
remote_flex_adapter:0
remote_flex_adapter:0.Data

‘remote_flex_input’inslot 0 remote_flex_adapter:0:C
rack-optimized connection remote_flex_adapter:0:C.Config
remote_flex_adapter:0:C.DelayTime_0
remote_flex_adapter:0:C.DelayTime_1
remote_flex_adapter:0:C.DelayTime_2
remote_flex_adapter:0:C.DelayTime_3
remote_flex_adapter:0:C.DelayTime_4
remote_flex_adapter:0:C.DelayTime_5
remote_flex_adapter:0:|

‘remote_flex_output’ in slot 1 remote_flex_adapter:1:C
rack-optimized connection remote_flex_adapter:1:C.SSData
remote_flex_adapter:1:0
remote_flex_adapter:1:0.Data

‘remote_flex_combo’ in slot 2 remote_flex_adapter:2:C

direct connection remote_flex_adapter:2:C.InputFllter
remote_flex_adapter:2:C.InputConfiguration
remote_flex_adapter:2:C.0utputConfiguration
remote_flex_adapter:2:C.RTSInterval
remote_flex_adapter:2:C.SSCh00uputData
remote_flex_adapter:2:C.SSCH10utputData
remote_flex_adapter:2:l
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Add a Remote Controller If you want this controller to consume tags from another controller via Ethernet,
add the controller to the EtherNet/IP module. The consumer initiates
any actions.

To add a remote controller, build the I/O configuration in this order.

1. Add the devices to the EtherNet/IP port of the controller.

e

= ﬂ [7] Etheriet)IF enet_module
=& Ethernet

ﬂ Ethertlet/IF enet_module

E 1794-AENT remote_flex_adapter

= f] 1756-EMET/A remate_enbt
=i 1756 Backplane, 1756-A17

Bl [0] 1756-EMET/A remote_enbt
ntroller

fa [5] 1759-L60 controller1
ﬂ [9] 1789-MODULE Read_and_WWrite_Sim_Maodule

2. For a controller that requires a communication module, add the module
first, and then add the controller.

T s =

Module |D escription |Vendol |

Bt mme e B Contrallers ﬂ
=] ﬂ [7]1Ethertet{IP enet_module - 1756-L1 Conkrollogix5550 Controller Allen-Bradley
=-&5 Ethernet - 1756-L53 ConkrollogixE553 Controller Aller-Bradley
ﬂ EtherMet/IP enet_module - 1756-L55 Controllogix5555 Controller Allen-EBradley
&P 1794-AENT remote _flex_adapter - 1756-L60MO35E ControllogixSS60MI3SE Controller Allen-Gradiey
= ﬂ 1756-EMBT/A& remoke_enbt - 1756-L61 ControllogixSs61 Caontrallar Allen-Bradley
=83 1756 Backplane, 1756-417 - 1756-L6135 Controllogix55615 Safeky Controller Allen-EBradley
B [0]1756-ENBT/A remate_enbt - 1756-L62 ControllogixSS62 Contraller Allen-Bradiey
] - 1756-L625 ControllogixS5625 Safeky Contraller Aller-Bradley
ﬁl [8] 1789-LE0 contrallart Conkro Allen-Bradley
B [911789-MODULE Read_and_write_Sim_Module 3 - 1756-L635 ConkrolLogix55635 Safety Contraller Aller-Bradiey
- 1756-L64 ControllogixS564 Caontrallar Aller-Bradley

- 1756-L65 ControllogixS565 Controller Allen-Eradley j
4 I I 3

Find. | AddFavaite |

By Category By endor Favarites I

ak. I Cancel | Help |
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Add a Consumed Tag

A consumed tag’s value comes from a remote controller. The local controller is
the consumer, and the remote controller is the producer. Consumed tags are
always at controller scope.

Complete these steps to add a consumed tag.

1. On the Controller folder in the Controller Organizer, right-click
Controller Tags and choose New tag.

Controller Organizer

St
=5 Contraller Ethernet

Contraller Tar
----- 3 Controller Fau [
----- &= Power-Up Hal

Mew Tag. .. r\CtrI+W |
lar®

£33 Tasks Monitor Tags
E% MainTask Edit Tags
Eﬁ; MainProgr Werify

----- [T Unscheduled
=)= Mation Groups

...... (&= Ungrouped A; Prink i

Export Tags...

The New Tag dialog box appears.

=

% Tag Properties - consumed_tag

¥
H

General”

M arme: | consumed_tag |
L escription;

Type: I:i-:-r'u:zzl.lrne-:l v| [ Cunnectiun...]
Alias For:
Data Type: |DINT |E]
Scope: @ controller

E | R

,-’.'-,zt;;r;:; | FRead w/rite A |
Shyle: | Decimal bt |

Constant
Ok ] [ Cancel ] [ Apply ] [ Help
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2. Enter tag configuration information.

Parameter Description

Name Enter the name of the tag.

Description Enter a tag description.

Type Consumed.

Data Type Enter the type of tag you want to create.
Scope Consumed tags are always controller scope.

External Access

Select whether the tag has Read/Write, Read Only, or no access (None) from external applications such as HMIs.

Style Choose the default style in which to display the value of the tag. The pull-down menu lists available display styles for the
chosen data type. Choose from Binary, Decimal, Hex, Octal, Date/Time, ASCII, Exponential, or Float.
3. Click Connection.
w | [ Connection. .. ] -
The Consumed Tag Connection dialog box appears.
Consumed Tag Connection El
Connection | Status
Producer. contraller v
Remate Data: | produced_ffag
[Tag Mame or Instance Mumber)
RFI: 20.0 o | ms
Jge Unicast Connection over EtherMet/1P
[ 0K l ’ Cancel ] ’ Help
4. Conlfigure connection properties in the Consumed Tag Connection
dialog box.

Parameter Description

Producer Choose the name of the controller producing the data. The pull-down menu lists only those options that are available.

Remote Data Enter the name of the tag in the remote controller that you want to consume.

RPI Enter the requested packet interval. This is the amount of time (in ms) between updates of the data from the remote
controller. This is the minimum rate at which the local controller receives data. The valid RPI range for a Standard
consumed tag is 0.196. ..536870.911 ms. The valid RPI range for a Safety consumed tag is 1...500 ms and can only be
set on the Safety tab of the Consumed Tag Connection dialog box. Note that the Safety Tag RPI must match the rate
specified by Safety Task Period of the producing controller.

You must be offline or online in Program mode to change the RPI.
5. Click OK when done.
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To view the tag, from the Controller, double click the Controller Tags folder in
the Controller Organizer.

Controller Organizer

;':g EB Cntraller controllerl ;l
] -3 Controller Faul: Bandler
[xd

i [T Power-Up Handler

2o

J +| remote_flex_adapter:|
J +|-remote_flex_adapter:0

| +-zemo_1_asisz

+| zervo_dive_axis

+ consumed_tag

Check EtherNet/IP Statistics  The SoftLogix controller installs with an EtherNet/IP statistics utility that
displays different counters for the EtherNet/IP module.

Complete these steps to display the statistics.

1. Choose the EtherNet/IP Statistics Utility from the folder where you
installed the SoftLogix controller.

SaftLogix Chassis Monitar
¥ SoftLogix Ethernet IP Statistics
SoftLogix Readie

0 Test Time Utiity
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The SoftLogix 5800 EtherNet/IP Module Statistics dialog box appears.

':-":!__ Enet5tatz[1] - SoftLogix5800 EtherMet/IP Module Statistics

EnetStats — Slot 1= "§’'-—Chyg Slot 'C'—Color TR -Exit
val . el *1’—EncapCntrs ‘2°'—EncapStats ‘3'-CmCntrsz '4'-CmStats

ENCAPSULATTION COUNTERS

Active Total Encap (ICP» Connections ....... 2

Active Incoming Encap <(TCP>» Connectionz .... @

Active Qutgoing Encap <TCP> Connections .... 2
Cumulative Total Encap (ICP» Connections ... 4

Total Incoming messages processed .......... 1245608
Total Class 1 Msgs Recedved .........ccuc..n 85677532
Total Class 1 Msgs Received HRHejected _..._... 36

Total Class 1 Msgs Sent .. ... ... . ...-oc..- 6A644755
Total Class 1 Msgs Dropped-Prod Inh. ....... a

Total Missed PDUs .. .. .. ... i ciiiannnna a

2. Use the character key at the top of the utility screen to display information
and change screen characteristics.
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Example 1: Workstation In this example, a workstation remotely connects to a SoftLogix controller over
an Ethernet network to remotely program the SoftLogix controller.
Remotely Connected to a Ech k ly program the SoftLog .

SoftLogix Controller

ra

O

O
ooooio

Item Description

1 Ethernet switch

2 Firewall/router

3 ControlLogix chassis with controller and Ethernet module
4 PanelView terminal

5 Personal computer running RSLinx software and the Logix Designer application
6 Ethernet switch

7 FLEX I/0 system with Ethernet adapter

8 ControlLogix gateway

9 To ControlNet network

10 To DeviceNet network

n To DH+ network

12 SoftLogix 5800 controller
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Browsing from a computer to a remote SoftLogix controller looks like
this example.

[

e Who Active

v Autobrowse |:|

= I workstation, USMAYFUMKNERTZ 1 Go Online
+ ﬁ Linx Gateways, Ethernet
+-@5 1784-PCIDS-1, DeviceMet Upload...
+-25 AB_ETH-1, Ethernet
+-2%= BB _ETHIP-1, Ethernet Download
+-88 AE_VBP-1, 1789-817/4 Virtual Chassis

=& TCP-1-T25, Ethernet
- ﬂ 10.588,35.18, 5oftLogix5300 EtherMet)|IP, Saftlogix5S00 Etherket
-3 Backplane, 1789-8174 Yirtual Chassis
00, RaLlinx, RaLinx Server Help
01, SoftLogixSa00 Ekhertet /TP

Cloze

+ 02, 1789-Le0/A Softlagix5360 Controller, SLOTZ _GeneralP

=5 TCP-2-T32, Ethernet

+

£ |

| W

Fath: TCP-1-T28410.88.35.18MB ackplaneh.2
Fath in Project: TCP-1-T25%10.88.35.1 8B ackplanst.2

Clear Project Path
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Browsing from the EtherNet/IP module in a SoftLogix controller to remote
devices looks like this example.

e Who Active

v Autobrowse I:I

+

£

P ath:

= @ Workstation, USMAYFUNKNERTZ1 ” Go Online
+-Bx Lime Gateways, Ethernet
+-Z5 1784-PCIDS-1, Devicehet Upload...
+-=5 AB_ETH-1, Ethernet
+- &5 AB_ETHIF-1, Ethernet Dowriload

Path in Project: AB_VBP-14.8%4510.88 35,1848 ackplansh2

B3 AR _WBP-1, 1739-417)4 Yirtual Chassis
Q 00, warkskation, RSLinx: Server
E! 01, 1784-PCIC, 1784-PCIC 3.7.39
0z, 1754-PCICS, 1784-PCICS 5.7.39
03, 1789-L60)A Softlogixsaa0 Contraller, CMET_BEreaker Help
04, 1789-3IM 32 Point Input/Output Simulator, 1739-3IM w1.00
05, 1784-PCIDS DeviceMet Service, 1784-PCIDS DeviceMek Ser
¥ 06, 1739-L60/A Softlogix5360 Controller, SLOTE_M47309_D
07, 1789-5IM 32 Paint Inpuk/Output Sirulator, 1789-5IM w100
- 03, JoftLogix5500 EtherMet/IP, SoftlogixS300 EtherMet)/IP
--=5 &, Ethernet
- ﬂ 10.835.35. 18, SoftLogix5300 EtherMet)IP, SoftLogixSat
- Backplane, 1789-A417 /4 Virkual Chassis
00, RSLin:, RSLin: Server Clear Froject Path
01, SoftLogix5800 Etherket/TP
02, 1739-Le0)a Softlogi Contraller, SLC
ﬂ 09, 1739-L60/A SoftlogixS360 Controller, SLOTA_M47309_C
12, 1784-PCICS, 1784-PCICS 3.7.39
16, 1789-3IM 32 Paint Input/output Simulator, 1739-3IM w100
== TCP-1-T25, Ethernet 7

n

+

Cloze

+

+

+

+

&B_WBP-14888410.88.358.1 3B ackplaneh2

The computer cannot be an RSLinx gateway. The UDP option in
RSLinx software must be disabled.
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Example 2:Send Messages In the following example, the SoftLogix controller can send messages to the other

over the EtherNet/I P devices on the EtherNet/IP network.

Network

O

Ooodooo

O

Item Description

1 Ethernet switch

2 Firewall/router

3 ControlLogix chassis with controller and Ethernet module
4 PanelView terminal

5 Personal computer running RSLinx software and the Logix Designer application
6 Ethernet switch

7 FLEX I/0 system with Ethernet adapter

8 ControlLogix gateway

9 To ControlNet network

10 To DeviceNet network

11 To DH+ network

12 SoftLogix 5800 controller
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Configure a MSG Instruction

How you configure the MSG instruction depends on the target device.

1. Click MSG to launch the Message Configuration dialog box.

MSGE

—— Message gy
MGG NS—
mMessage @ﬁH)—

)

!

Meszage Configuration - Mezzage 1

Configuration® | Cnmmunicationl Tag I

teszage Type: IEIF' Data Table Read ﬂ

Source Element: I

Murnber OF Elements: || 3:

Diestination Element; I ;I Mew Tag... |

3 Enable < Enable \waiting i) Start ) Done Dore Length: 0
iy Enar Code: Extended Error Code: ™ Timed Out
Errar Path:
Error Test:

Ok I Cancel | Apply |

Help

2. On the Configuration tab, configure the following.

For this item Specify
Message Type CIP Data Table Read or

(IP Data Table Write
Source Element Tag containing the data to be transferred
Number of Elements Number of array elements to transfer
Destination Tag Tag to which the data will be transferred
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On the Communication tab, specify the communication path.

Message Configuration - MSG_T27_CTRLO1

Configuration Communication] Tag ]

Path; [1.15.2,10.89.220102, 1. 3
1,15, 2,10.89.220102,1,2

v Connected

- -
=

I¥ Cache Connectionz &

Browse...

Ju

E stended Emor Code: 16800000204

@ Enable ¢ Enable'Waiing O Start
@ Error Code:16H001f
Ermor Path:

Eror Text: Emor processing connection related service

ak | Cancel | | Help |

2 Done Done Length; 0

[ Timed Out &

A communication path requires pairs of numbers. The first number in the
pair identifies the port from which the message exits. The second number

in the pair designates the node address of the next device.

For this item Specify
Communication Path 1,2,130.151.255.43,1,5
(Each SoftLogix controller resides in its where:

own computer)

1is the SoftLogix backplane of Soft1

2is Ethernet port in slot 5
130.151.255.43is IP address of the target
1is the SoftLogix backplane of Soft2

5is the controller slot of Soft2

Communication Path

(Each SoftLogix controller resides in the
same computer)

1,5

where:

1is the SoftLogix backplane of Soft1
5 is the controller slot of Soft2
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Example 3: Send Messages
over the EtherNet/IP
Network to a PLC-5 Processor

[0\

In this example, the SoftLogix controller sends a message through the
1756-ENBT, out the 1756-DHRIO, and to a PLC-5 processor at DH+ node 2.

gl
\

Item

Description

N

SoftLogix 5800 controller

Ethernet network

ControlLogix controller with 1756-ENBT and 1756-DHRIO modules

S W

DH+ network

PLC-5 processor

Configure a MSG Instruction

Use a PLC-5 Typed Write MSG instruction.

Message Configuration - Messagel E

Configuration | Cnmmunicationl Tag I

teszage Type: FLCS Typed Wiite
Source Element: ||nl LI MNew Tag... |
Mumber OFf Elements: |20 =
Destination Element; IN-_"'ZU
® Enable ¢ Enable Waiting i Start ® Done Dore Length: 20
3 Erar Code: Extended Error Code: [~ Timed Out &
Errar Path:
Errar Text:
ak I Cancel Aoply | Help
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Specify the path and communication method.

Message Configuration - Messagel E

Configuration Eommunicatinnl Tag |

el 6. 2. 10.88.55.156, 1. 4 Browse... |
1.6, 2. 1088.55186,1, 2

Communication b ethod
" CIP ¢ DH+ Charinel A 1 Destination Link: u -
. g!:i%eitrD Source Link: |3 3: Destination Mode: |2 3: [Octal)
¥ | Connected ¥ Cache Connections

® Enable ) Enable Waiting ) Start ® Done Dione Length: 20

) Error Code: Euternded Emar Code: [ Timed Out &

Eror Path:

Eror Text:

QK I Cancel Apply Help

The example path is 1, 6, 2, 10.88.55.186, 1, 2.

This value Specifies

1 The SoftLogix virtual chassis

6 The sending device (the Ethernet port in the controller’s computer) is in slot 6 of
the virtual chassis

2 Sending the message out the Ethernet communication port

10.88.55.186 The IP address of the 1756-ENBT module

1 The 1756 backplane

2 The slot where the 1756-DHRIO module is in the 1756 chassis

This is an example communication method.

This field Specifies

Channel = A Channel A on the 1756-DHRIO module

Source Link=3 The DH+- address of the 1756-DHRIO module is node 3
Destination Node =2 The DH+ address of the PLC-5 processor is node 2
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Example 4: Control In tf;ixﬁg;r}lglc, (Zlni SoftLogix controller controls distributed I/O through a
. N 1794- module.
Distributed 1/0

=
2

3
Item Description
1 EtherNet/IP network
2 SoftLogix controller (Soft1)
3 1794-AENT with distributed 1/0 (remote_flex_adapter)

This example has Soft1 controlling the I/O connected to the remote
1794-AENT module. The data the SoftLogix controller receives from the
distributed I/O modules depends on how you configure the I/O modules. You
can configure each module as a direct connection or as rack optimized. One
chassis can have a combination of some modules configured as a direct
connection and others as rack optimized.

All analog modules require direct connections. Diagnostic modules support

rack-optimized connections, but require direct connections to take full advantage
of the diagnostic feature.
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In the Logix Designer application, the controller project and associated tags
looks like this example.

ogix 5000 - softlogix_enet [178%-L

- [Controller, Tags - softlogix_enet{controller)]

%File Edit View Search Logic Communications Tools Window Help

B|=|E| S| #[8[a] 2]

= 855 [

ffline f. I RUN E Path: |<n0ne>
3 Forces | :: Ok
" BaT
JEdts A KT N L= = RN R23 EOR KA RO A
140
i | A ATLA A A A A A
== Contraller saftlagix_enst Scope: |Soft|0gix_enet[contrcj Sha: |Sh0W Al v| Sort: |Tag MName ﬂ
Contraller Tags P | Tag Mame & | Aliaz For | Baze Tag | Type | Shyle Description
g ;Zontrollljr E'auIlC:"HandIer 4 |+ remote_flax_adapter| ABFI4 AEM_B..
oiet-| andler —
55 Tasks P - +/-remote_flex_adapter:0 AB1794_AEM_8..
= % MainTask - + remote_flex_adapter: 0] remote_fles_adapt... remote_flex_adapt... INT Binamny
= D& MainProgram - + -remote_flex_adapter:0:C AB:1734_DI_Dela...
- + -remote_flex_adapter:1:1 remote_flex_adapt... remote_flex_adapt... INT Binamy
E:ﬁ MainRoutine +-remote_flex_adapter:1:C AB:1794_B1E:C:0
3 Unscheduled Praograrns f— .
= £5 Motion Groups - +-remote_flex_adapter:2:0 remote_fles_adapt... remote_flex_adapt... IMT Binary
23 Ungrouped Axes - +-remote_flex_adapter:2:C AB:1794_DO16:C:0
3 Trends - -+ remote_flex_adapter: 2| AB:1794_ R0
=3 Data Types + remote_flex_adapter:3:C AB:1794_IRE:C.0
@ User-Defined % T

+ C&% Strings

+ L Predefined

+ % Module-Defined

—- &5 Ij0 Canfiguration
= ﬂ [2] Etheriet/IP enet_module
=9 1794-8ENT/A remote_flex_adapter

&9 [0] 1794-TA16/4 input_moduls
&P [1] 1794-IB16)A input_moduleZ
9 [2] 1794-0B16/A output_module
= 4 nodule

Description
Statuz
Wocdule Faut

74

<> [\ Monitor Tags ) Edit Tags / |«

Throughput is based on the performance of the personal computer running the
SoftLogix controller.
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Topic Page
Configure Your System for a Serial Device 75
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Example 2: Workstation Remotely Connected to a SoftLogix Controller 86
Example 3: SoftLogix Controller to a Bar Code Reader 90

This chapter explains how to use a serial device with your SoftLogix system.
Details on configuring your system for a serial device and examples are included.

IMPORTANT  Limit the length of serial (RS-232) cables to 15.2 m (50 ft).

COnfigure Your System fora | Forthe So'ftLogiX controller to operate with a serial device, you need
Serial Device the following:

e A computer where the SoftLogix controller resides to have a serial port

o RSLinx software to configure the serial communication driver

If a remote computer communicates with the SoftLogix controller via a
serial connection, the remote computer must have the serial driver
installed. The computer with the SoftLogix controller does not need the
serial driver to connect to other devices over a serial device

 Logix Designer application to configure the serial port of the controller
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Step 1: Configure the Serial Port

Use the SoftLogix Chassis Monitor to choose which COM port to use for serial
communication. The controller supports only one COM port for DF1
communication.

Follow these steps to configure serial communication.

1. In the SoftLogix Chassis Monitor, from the Slot menu, choose
Create Module.

Or right-click the appropriate slot and choose Create.

i SoftLogix Chassiz Monitor

m Yiew [Optionz Help
Remove Module. .. | ! |55
1

The Select Module dialog box appears.

x|

(I PSR BT 1 729 6] 5 oftl ogixG360 Controller 0k,

1784-PCIC ContralMet PCI Messaging -

1784-PCICS ContralMet PCl Scanner Eemm |

1784-PCIDS DeviceMet PCI Scanner

1784-PMOZAE 2 Axiz Analogs/Encoder Servo

1784-PM1E5E 16 Axiz SERCOS

178351k 32 Point Input/Output Simulator

EtherMet/IP SoftLogisb300 EtherMet/IP

Slak: I'l _I?

2. In the Select Module dialog box, choose the 1789-L60 SoftLogix5860
Controller.

3. Choose the backplane slot number.

For this example, we will choose Slot 1.

4. Click OK.
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The General dialog box appears.
General x|

Type: 1789-LE0/A SoftLogix5860 Contraller
Wendor  Allen-Bradley

Startup Mode: IHemnte Program j

temon Size (KB I 072

Periodic Save Interval: - -
(Fange: 0.5 ta 30 min] ID.E E v Enable Perindic Save

Contraller Hame: Last Loaded:

< Hask I Mewut » I Cancel Helq

5. Specify the settings for the controller.
6. Click Next.

The NT System dialog box appears.

Type: 1789-LE0/ A SoftLogixb360 Contraller
Wendor:  Allen-Bradley

Continuous Tazk

Dowell Time (mz): I 103
CPU Affinity: -
CPUT =

Channel 0
Sernial Part: None ]’

Mone .

Car2
COmM3

< Back ':.DM4 i I Cancel Help

7. Choose the COM port.
8. Click Finish.

Rockwell Automation Publication 1789-UMO002K-EN-P - January 2015 77



Chapter4  Communicate with Serial Devices

Your SoftLogix Chassis Monitor now looks like this example.

oftLogix Chassis Monitor o ] (4|
Slob  Wiew Options  Help

Computer : IUSM.&YL.&NICKEL

0 1 2 B 4 ] 6 7 8

Al

5 10 11 12 13 14 15 16

For Help, press F1 MM |SCRL

Change the COM Port Setting

Once you choose a COM port for the controller, you can only change the setting
by removing the controller from the chassis and reinstalling the controller.

Follow these steps to change the COM port.

1. In the SoftLogix Chassis Monitor, from the Slot menu, choose
Remove Module.

':Ii'i__.ﬁuﬂiugi:-: Chassis M

Slot Wiew  Options  Hel

Create Module. .
Remave Maodule. ..

The Remove Module dialog box appears.

Remove Module ! x|

st [T =]

Cancel

i

2. Verify the slot number and click OK.
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The Remove Module verification dialog box appears.

Removye Module

! "_l., Femove the module in glat 1 7

Do not clear the SoftLogix Chassis Monitor module
configuration unless you want to enter all new information.

P [ Clear Chassis Monitor module configuration

Cancel |

Check the bos to rezet the controller's configuration ko

defaultz and delete the Saved Caontraller Image file

and External Boutine DLLz.

X

3. Click OK.

The SoftLogix Chassis Monitor now appears with slot 1 empty.

':3!'2.__ SoftLogix Chassis Monitor

Slot  Wiew Options Help

=101 x|

0

1

2

Computer : ILISMAYLANIEKEL

RELire:

Al

Far Help, press F1
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4. In the same slot, re-add the controller.

x|
oftLogi | Contraller “ 4—
1784-PCIC CantralMet PCl Mezzaging _
1784-PCICS ContralMet PCl S canner Carcel |
1784-PCIDS DeviceMet PC Scanner
1784-PMOZAE 2 Anis Analoa/Encoder Serva |
1764 1SE 16 o x

1789-51M 32 Paint In
Ethertet/IP SoftLogi

Type: 1789-L60/% SoftLogi=5860 Controller

- Wendor  Allen-Bradley
Slat: |1 =
I |
Startup Mode: IHemote Program 'l
Memary Size [KE]: I 3072

Perindic Save Interval: = _
e 050 30 i IEI.5 3. [V Enable Periodic Save

NT System

Controller Mame: Last Lo

Type: 1783-LE0/A SoftLogixB260 Contraller
Wendor:  Allen-Bradley

_.atk Hest » Continuous Task Iﬁ
e I N I =

1 Dwell Time [me):

CPU Affirity:
CPUT =

Channel 0
Serial Port: Mone j
COk2

Mone &
(OM port. P
COk3
< Back CIDM4 =4 I Cancel |

Help

e SoftLogix assis Monitor prompts whether to use the
The SoftLogix Chassis Monit ts whether t th
previous configuration.

Previous Configuration Exists

Prewious Configuration information exists from a
oftLogis antroller that uzed to reside in thiz slat.
/ ' SoftLoginB8E0 Controller that used b de if thiz slot

- * Usze the Caonfiguration from the Previous Controller
" Fleset the Configuration to Default Walues

DAMNGER: Unespected results may occur if a 5aved Controller
Image from a previous instance iz lnaded.

Controller Mame: | Last Loaded: I

™ Load Saved Contrallern Image from Previous [nstance

< Back I Mext » I Cancel

Help

5. Click Next.
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Your SoftLogix Chassis Monitor looks like this example.

% SoftLogix Chassis Monitor o ] |
Slok  View Options  Help

Compuiter : IUSMAYLANIEKEL

1] 1 2 3 4 ] E 7 g
RELire:

Al

5 10 11 12 13 14 15 16

For Help, press F1 MUM |SCRL

Step 2: Configure the Serial Port of the Controller in the Project

Complete these steps to configure the controller in your project.

1. Open a project in the Logix Designer application and add the controller to
the I/O Configuration folder.

Refer to Step 3: Configure the Controller in the Logix Designer
Application Project on page 32.

2. From the Edit menu, choose Controller Properties.

& RSLogix 5000 - serial_port [1789-L60 1
File | Edit “iew Search Logic Communicati

= K2 Undo Chrl+z ]
L=— ¢ Redo Chrl+ E
{1
NoF & Cut Chrl+
NoE Copy Chrl+C
I: B Paste Chrl4-4
== Delete Del i
Insert Ins
Properties Alt+Enter
| Controllier Properties o |
l - Tasks L&)

Rockwell Automation Publication 1789-UMO002K-EN-P - January 2015 81



Chapter 4

Communicate with Serial Devices

82

The Controller Properties dialog box appears.

% Controller Properties - serial_port

Finor Faults
General

Yendar:
Type:
Revision:

M ame:

D escription:

Chaszziz Type:

Slat:

D ate/Time I Advanced I SFC Execution

Serial Port I Syztem Protocol
Allen-Bradley
1789-L60 SoftLogix5360 Contraller

181

Uszer Protocol

Iserial_polt

I‘I 783417 17-5lot SoftLogis Virtual Chassiz

1

Change Controller...

File:

_ (ol x]
I Memony
tdajor Faults

o ]

Cancel |

Apply

Help |

3. On the Serial Port tab, specify the appropriate serial port settings.

Controller Properties - serial_port Ol x|
Minor Faults | Date/Time | Advanced I SFC Execution | File | Memary
General Serial Port | Swystem Protocal | Uszer Protocol | Major Faults
Mode: System Jd Shew Difine Yalues |

Baud Rate: m
Data Bits: m
Parity: lm
Stop Bits: m
Cantral Line: W

™| Cortitucus Carier
RTS SendDelay: [0 [(x20ms)
RTSOff Delay: |0 [x20ms]
DCD WaitDelay: [0 [l sec)

ITI Cancel Spply Help
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Specify Serial Port Characteristics

Specify these characteristics on the Serial Port tab.

Characteristic Description

Mode Choose System (for DF1 communication) or User mode (for ASCIl communication).

Baud Rate Specifies the communication rate for the serial port. Choose a baud rate that all devices in your system support.
Select 110, 300 600, 1200, 2400, 4800, 9600, or 19200 KBps.

Data Bits Specifies the number of bits per message packet.
Choose 8. (7is ASCll only.))

Parity Specifies the parity setting for the serial port. Parity provides additional message-packet error detection. Parity is an additional non-data bit attached
to a binary word. Its purpose is to provide a check of the data integrity by making the sum of the number of ones in a word always even or odd.
Choose None or Even.

Stop bits Specifies the number of stop bits to the device with which the controller is communicating.
Choose 1. (2is ASCll only.)

Control line Specifies the mode in which the serial driver operates.
Choose No Handshake, Full-Duplex, Half-Duplex with Continuous Carrier, or Half-Duplex without Continuous Carrier.
If you are not using a modem, choose No Handshake
If both modems in a point-to-point link are full-duplex, choose Full-Duplex for both controllers.
If the master modem is full duplex and the slave modem is half-duplex, choose Full-Duplex for the master controller and choose Half-Duplex with
Continuous Carrier for the slave controller.
I all the modems in the system are half-duplex, choose Half-Duplex without Continuous Carrier for the controller.

RTS Send Delay Enter a count that represents the number of 20 ms periods of time that elapse between the assertion of the RTS signal and the beginning of a
message transmission. This time delay lets the modem prepare to transmit a message. The CTS signal must be high for the transmission to occur.
The range is 0...32767 periods.

RTS Off Delay Enter a count that represents the number of 20 ms periods of time that elapse between the end of a message transmission and the de-assertion of
the RTS signal. This time delay is a buffer to make sure the modem successfully transmits the entire message.
Therange is 0...32767 periods. Normally leave at zero.

DCD Wait Delay Applies to the DF1 Radio Modem protocol only.
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4. Click the System Protocol tab and specify the appropriate settings.

F Controller Properties - serial_port o =] 4|
Iinor Faults I Dates/Time | Advanced | SFC Execution I File: I tdemary I
General I Serial Port System Protocol | Uszer Protocol I M ajor Faults

= = Errar Detection
Protocol: DF1 Point to Point ’_ & BCC  CRC

tation Addiess: ID [V Enable Duplicate Detection
MAK FleceiveLimi: |3

EMQ Transmit Limit: |3—

ADK Timeout o reoms)

Embedded Rezponses: IAutodetect ~ l

QK I Cancel Apply | Help I

Specify System Protocol Characteristics

These are the available system modes and their characteristics.

Table 4 - System Protocol Tab Descriptions

Field Mode

Protocol DF1 Master - control of polling and message transmission between the master and slave nodes.The master/slave network includes one
controller configured as the master node and as many as 254 slave nodes. Link slave nodes by using modems or line drivers.

A master/slave network can have node numbers from 0. ..254. Each node must have a unique node address. Also, at least 2 nodes must exist
to define your link as a network (1 master and 1 slave station are the two nodes).

See page 88.

DF1 Point-to-Point - communication between the controller and one other DF1-protocol-compatible device. This is the default system
mode.This mode is typically used to program the controller through its serial port.

See page 86.

DF1 Radio Modem - Check the Enable Store and Forward check box if you want to enable the store and forward functionality. When enabled,
the destination address of any received message is compared to the Store and Forward tag table. If there is a match, the message is then
forwarded (re-broadcasted) out the port.

From the Store and Forward Tag pull-down menu, choose an integer (INT[16]) tag.

Each bit represents a station address. If this controller reads a message destined for a station that has its bit set in this table, it forwards the
message.

Click OK to accept your edits and close the Controller Properties dialog box.

DF1 Slave - by using a controller as a slave station in a master/slave serial communication network. When there are multiple slave stations on
the network, link slave stations by using modems or line drivers. When you have a single slave station on the network, you do not need a
modem to connect the slave station to the master; you can configure the control parameters for no handshaking. You can connect 2-255
nodes to a single link. In DF1 Slave mode, a controller uses DF1 half-duplex protocol.

One node is designated as the master and it controls who has access to the link. All the other nodes are slave stations and must wait for
permission from the master before transmitting.

See page 90.
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Table 4 - System Protocol Tab Descriptions

Field

Mode

Station Address

The station address for the serial port on the DF1 point-to-point network. Enter a valid DF1 address (0. . .254). Address 255 is reserved for
broadcast messages. The default is 0.

Enable Store and Forward

Enable Store Forward box should only be checked if the controller that you are downloading the project to is connected to the Master radio
modem. This particular controller will help support the radio modem network that is being created.

Error Detection

In the Error Detection section, click one of the radio buttons to specify the error detection scheme used for all messages.

BCC: the processor sends and accepts messages that end with a BCC byte. BCCis quicker and easier to implement in a computer driver. This is

the default.
CRC: the processor sends and accepts messages with a 2-byte CRC. CRCis a more complete method.

Controller Status Indicators The SoftLogix controller has an RS-232 status indicator that follows

this behavior.

Indicator Description
off You selected ‘None’ for the COM port selection of the controller.
Green The COM port you selected was successfully assigned to channel 0 of

the controller.

Red There is conflict with COM port or the COM port number you selected is invalid.

Please note that these status indicator states are different than for the
ControlLogix controller.

Example 1: Workstation In this example, a workstation directly connects to a SoftLogix controller over a

Directly Connected to a

SoftLogix Controller

serial device.

3
Item Description
1 Serial
2 Workstation with Logix Designer application
3 Computer with SoftLogix controller

Use the Logix Designer application to configure the controller’s serial port for the

DF1 Point-to-Point (full-duplex) protocol. This type of protocol supports
simultaneous transmission between two devices in both directions. The DF1
Point-to-Point protocol controls message flow, detects and signals errors, and
retries if errors are detected.
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IMPORTANT The workstation with the Logix Designer application must also have the
Logix5550° serial port driver installed through RSLinx software.

DF1 Point-to-Point Configuration

Field Description

Station Address The station address for the serial port on the DF1 point-to-point network. Enter a valid DF1 address (0. ..254). Address
255 is reserved for broadcast messages. The default is 0.

NAK Receive Limit Specifies the number of NAKs the controller can receive in response to a message transmission.
Enteravalue0...127. The default is 3.

ENQ Transmit Limit Specifies the number of inquiries (ENQs) you want the controller to send after an ACK timeout.
Enteravalue0...127. The default s 3.

ACK Timeout Specifies the amount of time you want the controller to wait for an acknowledgment to its message transmission.
Enter avalue 0...32767. Limits are defined in 20 ms intervals. The default is 50 (1000 ms).

Embedded Response Specifies how to enable embedded responses.
Choose Autodetect (enabled only after receiving one embedded response) or Enabled. The default is Autodetect.

Error Detection Choose BCC or CRC error detection.

Configure both stations to use the same type of error checking.

BCC: the controller sends and accepts messages that end with a BCC byte for error checking. BCCis quicker and easier to
implement in a computer driver. This is the default.

CRC: the controller sends and accepts messages with a 2-byte CRC for error checking. CRC is a more complete method.

Enable Duplicate Detection

Choose whether the controller should detect duplicate messages. The default is duplicate detection enabled.

Example 2: Workstation
Remotely Connected to a
SoftLogix Controller

86

In this example, a workstation remotely connects to a SoftLogix controller over a
serial device. A modem is connected to the controller to provide remote access.
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Item Description

N

Workstation with Logix Designer application and Logix5550 serial port driver

Modem

Modem

S W

SoftLogix controller

If you use a modem to remotely connect the controller to one workstation, use

the Logix Designer application to configure the serial port of the controller for
the DF1 Point-to-Point (full-duplex) protocol, as in the previous example. If the
controller is part of a master/slave serial device, configure the serial port of the
controller for either the DF1 master or DF1 Slave protocol (both half-duplex).

Master and Slave Communication Methods

A master station can communicate with a slave station in these two ways.

Name

Method

Benefits

Standard Communication
mode

Initiates polling packets to slave stations according to their
position in the polling array.

Polling packets are formed based on the contents of the
normal poll array and the priority poll array.

This communication method is most often used for point-to-multipoint configurations.

This method provides these capabilities:

« Slave stations can send messages to the master station (polled report-by-
exception).

» Slave stations can send messages to each other via the master.

+ Master maintains an active station array.

« The poll array resides in a user-designated data file. You can configure the master.

+ Tosend messages during its turn in the poll array Or for between-station polls
(master transmits any message that it needs to send before polling the next
slave station).

In either case, configure the master to receive multiple messages or a single message

per scan from each slave station.

Message-based
Communication mode

Initiates communication to slave stations by using only user-
programmed message (MSG) instructions.

Each request for data from a slave station must be
programmed via a MSG instruction.

The master polls the slave station for a reply to the message
after waiting a user-configured period of time. The waiting
period gives the slave station time to formulate a reply and
prepare the reply for transmission. After all of the messages
in the master’s message-out queue are transmitted, the
slave-to-slave queue is checked for messages to send.

If your application uses satellite transmission or public switched-telephone-network
transmission, consider choosing message-based communication. Communication to a
slave station can be initiated on an as-needed basis.

Also choose this method if you need to communicate with non-intelligent remote
terminal units (RTUs).
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DF1 Slave Configuration

Field Description

Station Address The station address for the serial port on the DF1 slave.
Enter a valid DF1 address (0. ..254). Address 255 is reserved for broadcast messages. The default is 0.

Transmit Retries The number of times the remote station retries a message after the first attempt before the station declares the message undeliverable.
Enter avalue0...127. The default is 3.

Slave Poll Timeout Specifies the amount of time the slave station waits to be polled by a master before indicating a fault.
Enter a value 0...32767. Limits are defined in 20 ms intervals. The default is 3000 (60,000 ms).

EOT Suppression Choose whether to suppress sending EOT packets in response to a poll. The default is not to suppress sending EOT packets.

Error Detection Choose BCC or CRC error detection.

Configure both stations to use the same type of error checking.

BCC: the controller sends and accepts messages that end with a BCC byte for error checking. BCC is quicker and easier to implement in a
computer driver. This is the default.

CRC: the controller sends and accepts messages with a 2-byte CRC for error checking. CRCis a more complete method.

Enable Duplicate Detection Choose whether the controller should detect duplicate messages. The default is duplicate detection enabled.

DF1 Master Configuration

Table 5 - Master Station Configuration

Field Description

Station Address The station address for the serial port on the DF1 master.
Enter a valid DF1 address (0. ..254). Address 255 is reserved for broadcast messages. The default is 0.

Transmit Retries Specifies the number of times a message is retried after the first attempt before being declared undeliverable.
Enter avalue0...127. The default is 3.

ACK Timeout Specifies the amount of time you want the controller to wait for an acknowledgment to its message transmission.
Enter a value 0...32767. Limits are defined in 20 ms intervals. The default is 50 (1000 ms).

Reply Message Wait Message-based Polling mode only

Specifies the amount of time the master station waits after receiving an ACK to a master-initiated message before polling the slave station
forareply.
Enter avalue 0. ..65535. Limits are defined in 20 ms intervals. The default is 5 (100 ms).

Polling Mode Choose one of these:

+ Message -based (slave cannot initiate messages)

+ Message-based (slave can initiate messages) - default
+ Standard (multiple message transfer per node scan)

« Standard (single message transfer per node scan)

Master Transmit Standard Polling modes only

Choose when the master station sends messages:
« Between station polls (default)

+ Inpolling sequence

Normal Poll Node Tag Standard Polling modes only
An integer tag array that contains the station addresses of the slave stations.

(reate a single-dimension array of data type INT that is large enough to hold all the normal station addresses. The minimum size is three
elements.

This tag must be controller-scoped. The format is:
list[0] contains total number of stations to poll

list[1] contains address of station currently being polled
list[2] contains address of first slave station to poll
list[3] contains address of second slave station to poll
list[n] contains address of last slave station to poll
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Table 5 - Master Station Configuration

Field Description

Normal Poll Group Size Standard Polling modes only
The number of stations the master station polls after polling all the stations in the priority poll array. Enter 0 (default) to poll the entire array.

Priority Poll Node Tag Standard Polling modes only
An integer tag array that contains the station addresses of the slave stations you need to poll more frequently.

(reate a single-dimension array of data type INT that is large enough to hold all the priority station addresses. The minimum size is three
elements.

This tag must be controller-scoped. The format is:
list[0] contains total number of stations to be polled
list[1] contains address of station currently being polled
list[2] contains address of first slave station to poll
list[3] contains address of second slave station to poll
list[n] contains address of last slave station to poll

Active Station Tag Standard Polling modes only
An array that stores a flag for each of the active stations on the DF1 network.

Both the normal poll array and the priority poll array can have active and inactive stations. A station becomes inactive when it does not
respond to the master’s poll.

(reate a single-dimension array of data type SINT that has 32 elements (256 bits). This tag must be controller-scoped.

Error Detection Choose BCC or CRC error detection.
Configure both stations to use the same type of error checking.

BCC: the controller sends and accepts messages that end with a BCC byte for error checking. BCC is quicker and easier to implement in a
computer driver. This is the default.

CRC: the controller sends and accepts messages with a 2-byte CRC for error checking. CRCis a more complete method.

Enable Duplicate Detection Choose whether the controller should detect duplicate messages. The default is duplicate detection enabled.

Standard Polling Modes

The master station polls the slave stations in this order.

1. All stations that are active in the priority poll array
2. One station that is inactive in the priority poll array

3. The specified number (normal poll group size) of active stations in the
normal poll array

4. One inactive station, after all the active stations in the normal poll array

have been polled

Use the programming software to change the display style of the active station
array to binary so you can view which stations are active.
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Example 3: SoftLogix
Controller to a Bar Code
Reader

90

In the following example, the SoftLogix controller connects to a bar code reader.
A bar code reader is an ASCII device, so you configure the serial port differently

than in the previous examples. Configure the serial port for user mode, rather
than a DF1 mode.

2
Item Description
1 SoftLogix controller
2 Barcode reader

Connect the ASCII Device to the Controller

Dp these steps to connect the ASCII device to the serial port of the controller.

1. For the serial port of the ASCII device, determine which pins send signals
and which pins receive signals.
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2. Connect the sending pins to the corresponding receiving pins and

attach jumpers.

If the communication is

Then wire the connectors as follows

Handshake )
ASCII Device Controller
1CD 1¢c |
2 RDX 2 RDX
3 TXD |— “—1 3 TXD
4 DTR X 1 4 DIR
COVMON COMMON
L6 DSR 6 DSR |—
7RIS — 7 RTS
8 CTS 8 CTS
° 9 42231
Donot handshake ASCII Device Controller
1 CD 10D
2 RDX 2 RDX
3 TXD — — 13 TXD
4 DTR 4 DIR
COMVON COMVON
— 6 DSR 6 DSR | —
(- ]
8 CTS 8 CTS
9 9 42232

3. Attach the cable shield to both connectors and tie the cable to

both connectors.

4. Connect the cable to the controller and the ASCII device.

User Mode Configuration

Complete these steps to specify ASCII protocol settings.

1. From the Edit menu, choose Controller Properties.
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The Controller Properties dialog box appears
2. Click the User Protocol tab.

¥ Controller Properties - serial_pork Y ] 5
inor Faults | Date/Time | Advanced I SFC Execution | File: | fdemon |
General I Serial Port I Systemn Protocol User Pratocal | Maijor Faults

Readwiite Buffer Size: |82 3: [Bytes]
Termination Character 1: |'$l' 2. |'$FF
Append Character 1: |'$" 2 |'$I'

[~ =OMAOFF
[ Echo Mode
Delete Mode
' |gnore
" CRT

 Printer

ok I Cancel Apoply Help

Table 6 - Default Serial Port Configuration Settings

Field

Description

Read/Write Buffer Size

Specify the maximum size (in bytes) of the data array you plan to send and receive. The default is 82 bytes.

Termination Character 1 &2

In the Termination Character 1and Termination Character 2 fields, enter the character you wish to use to designate the end of a line.

In the Append Character 1and Append Character 2 fields, enter the character you wish to append to the end of a line.

Append Character 1& 2

XON/XOFF Choose whether to regulate the flow of incoming data. The default is disabled.

Echo Mode Choose whether to echo data back to the device from which it was sent. The default is disabled.
Delete Mode Choose Ignore, CTR, or Printer for the Delete mode. The default is Ignore.
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ASCII Instructions

The controller supports ASCII instructions to communicate with ASCII
devices. Your Logix Designer application CDROM includes programming
examples by using ASCII instructions.

For information about using these examples, see the Logix5000 Controllers
Common Procedures Programming Manual, publication 1756-PM001.
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Chapter 5

Configure Your System for a
1789-SIM Module

Configure and Use Simulated /0

Topic Page
Configure Your System for a 1789-SIM Module 93
Map 1/0 Data to the 1789-SIM Module 100
Toggle Inputs and Monitor Outputs 101
Example: Move Application Data into the 1789-SIM Tags 103

This chapter explains how to use SIM modules with a SoftLogix controller.

The 1789-SIM module is a software-only module that comes with the SoftLogix
controller; no hardware is required. You can put as many SIM modules as you
have available slots, on your system, according to your activation level.

The 1789-SIM module lets you change inputs and monitor outputs of your
application by toggling input bits and monitoring output bits on the 1789-SIM
module. You use this module to test logic without having physical I/O attached
to the system.

For the SoftLogix controller to simulate local I/O, you need the following:
o A 1789-SIM module (comes with the SoftLogix 5800 controller)
o Logix Designer application to configure the 1789-SIM module

You are limited by the activation level of your SoftLogix controller as to
how many modules you can install.

Even though the 1789-SIM module is a software-based module, each module you
create uses communication resources. If you are controlling actual I/O and
simulating I/O, the 1789-SIM module in your application use communication
resources that could impact control performance. If this occurs, increase the RPI
of your 1789-SIM module. This maintains control performance because the
greater RPI of the 1789-SIM module lessens the load on the SoftLogix system.
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Step 1: Create the 1789-SIM Module in the SoftLogix Chassis Monitor

Before you can operate the module, you must create the 1789-SIM module as
part of the SoftLogix Chassis Monitor. You can install as many 1789-SIM
modules as allowed by your activation level of the controller.

Complete these steps to install the SIM module.

1. From the Slot menu in the SoftLogix Chassis Monitor, choose
Create Module.

{2 SoftLogix Chassis Monitor

m Yiew Optionz Help
Remove Maodule. .. | ! |55
1]

The Select Module dialog box appears.

Select Module

1784-PCICS ContralMet PCl Scanker
1784-PCIDS DeviceMet PCl Scanner
1784-PROZAE 2 Awis Analog/Encoder Serva
1784-Pr1E5E 16 Axiz SERCOS

Cancel

]
Module Tupe: [1729-L60 SoftlogixBEE0 Contraller oK
1784-PCIC ControlMet PCl Meszaging l_l

1783-5Ik 32 Paint |nput/Output Simulator
Etheret/IP SoftLogix6200 Etherdlet/P k

Slot: IEI _,?

2. Choose the 1789-SIM 32 Point Input/Output Simulator.

3. Choose the slot number.

For this example, we chose slot 9.

4. Click OK.
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The Select Device dialog box appears.

Select Device x|

Type: 1785-5Ik 32 Paoint Input/Output Simulator
Yendor:  aAllen-Bradley

Sl Number P

< Back I Mewt » I Cancel Help

5. Verify the slot number and click Next.

The General dialog box appears.

Type: 17893-51k 32 Paint lnputsOutput Sirmulakar

“endor  Allen-Bradley

Sefial Mumber: IEIE!

Label for 1783-51h4
bodule Margques:

ISimuIatDl todule

¢ Back I Finizh I Cancel Helg

6. Enter the label name for the 1789-SIM module.

The text you enter for the module scrolls across the Marquee on the front
of the module in the chassis monitor. If you do not enter a label name, the
default label of ‘Simulator Module’ appears.

For RSLogix 5000 software, version 20.00.00 and the Logix Designer
application, version 21.00.00 or later, you can specify any slot number for
the 1789-SIM module, as long as the RSLinx software module is
positioned in a slot other than its default 0. See page 29.
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96

The chassis monitor shows the 1789-SIM module as a virtual module in the
SoftLogix Chassis Monitor. Note that the door of the 1789-SIM module opens
to display the output bits.

Left-click to open or close the module door.

Zl SoftLogix Chassis Monitor

I

ntrolHetl CeviceHet) m m ; Etherhet
KFE Y d ¥

XDR woes
oK

E A OK b |0 0K CP < DK

E"F = FUH REM FF

()

i
H

The module door is open. The module door is closed.
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Step 2: Configure the 1789-SIM module as Part of the Project

Use the software to map the 1789-SIM module as part of the SoftLogix project.

1. In the project, right-click I/O Configuration folder, and choose New

Module.

[ Trends

Backplane, 1 ﬂ Mew Module. ..
B 2] 17ee L he
B cont| B CUE Chrl
- 1 BR Copy ctrl4C | modu
B8 2R Paste il poter
i =]
[3]1784  Print R

i
R —
B [5] 1784-PMIESE sercas
g5 SERCOS Network
--fa [8] 1763-L60 controllert

B

il

The Select Module dialog box appears.

M Select Module x|
todule |Description |Vendor |
[=)- Camrmunications
L 1784-PCICS A PCI-based CortralMet Bridae Allen-Bradley
- 1754-PCICSIE PCI-based ControlMet Eridge Allen-Eradley
- 1784-PCIDS Devicellet Service Allen-Bradley
: - Etherhet /TP SoftLogixS800 EtherMet/IP Allen-Eradley
E| Controllers
Lo 1789-L60 Softlogix5a60 Controller Allen-Eradley
IMation

E| Other

Find. | AddFavarte |
By Categary I By YYendar I Favarites I
ak I Cancel | Help |
oA
2. Select the Generic 1789 Module and click OK.
The New Module dialog box appears.
Il Module Properties: Local:9 {1789-MODULE 1.1} il
General* | Connectionl Modulelnfol
Type: 1789-MODULE Generic 1789 Madule
et et i~ Connection Parameters
Azzembly .
Instance Size:
Marme: IHead_and_Write_Sim_Module Input: I :l [32-bit]
Description: -I = [32-bit)

[
-]
Comm Format: IData -DIMT j

Slaok: 9 =

Carfiguration: I I _l; [B-bit]
Statuz | nput: I I
Statue Output: I

Statuz: Offline

[ o |

| Help I

Cancel I Apply
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3. Enter the module parameters.

Field Description

Type Read and Write - This connection lets the computer read inputs and write outputs.
Listen Only - This connection lets the controller read inputs, but not write outputs.
The Output Assembly Instance is the only field that is different from the Read and Write connection parameters.

Name Enter the name of the module.
The name must be IEC 1131-3 compliant. This is a required field and must be completed; otherwise you receive an error message when you exit
this tab. An error message is also displayed if a duplicate name is detected, or you enter an invalid character. If you exceed the maximum name
length allowed by the software, the extra characters are ignored.

Description Enter a description for the module here, up to 128 characters. You can use any printable character in this field. If you exceed the maximum

length, the software ignores any extra characters.

Comm Format

Choose the communication format for the module. This field lists the available communication formats for the module.
When you choose a communication format, you are also defining the configuration formats for the module.
(Once you create a module, you cannot change the communication format. To change configuration, you must delete and recreate the module.)

Slot

Enter the slot number where the module resides. The values range from 0. .. 1 less than the chassis size (for example, if you have a 4-slot chassis,
the values are from 0....3). If you enter a slot number that is out of this range, you receive an error message when you go to apply your changes.

The slot number cannot be changed when online.

Input Assembly Instance

Enter the input connection point for the primary connection. The default value is 1.

Output Assembly Instance

Enter the output connection point for the primary connection. The default value is 2.
This parameter setting differs depending on whether the module Type is Read and Write or Listen Only.

Configuration Assembly Instance

Enter the target of the connection. The default value is 4.

Configuration Size

Enter the target of the connection. The default value is 4.

Status Input Instance

Enter the size of the configuration assembly. The configuration data type associated with this module is a fixed size (400 bytes), but only the
amount of the data indicated by this parameter is sent as configuration data. The Size ranges from 0 to 400 bytes. The default value is 0 bytes.

Status Input Size

Enter the size of the input assembly for the secondary connection. The default value is 1.
This field is disabled if you enter a value of 0, or if you leave it blank. It is hidden when the Comm Format does not indicate a status connection.

Status Output Instance

Enter the output connection point for the secondary connection. The default value is 6.
This is field hidden when the Comm Format does not indicate a status connection.

98

4. Click OK.

The Connection tab on the Module Properties dialog box opens.

B Module Properties: Local:9 {1789-MODULE 1.1) 1[

General®  Connection™ | Module Infol

—-> Requested Packet Interval (RFI): I SD.DE me  [0.2 - 750.0 mg]

™ Inkibit Module

™ Maior Fault On Contraller IF Cornection Fail wWhils in Fun Mode

odule Fault

Status: Offline Ok I Cancel Apply I Help I
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5. Specify the connection parameter; use this tab to define
controller-to-module behavior.

Field

Description

Requested Packet Interval (RPI)

Enter the requested rate of packet arrival (connection update rate). The connection is scheduled to move data to or from the
module at least this often. The minimum and maximum RPI values are shown parenthetically to the right of the box/spin control.
The RPI is determined by the Owner Controller of a module. If a Listen Only connection is established, the RPI for that connection
cannot be faster than the fastest RPI configured for all owner controllers (for input modules), or faster than the RPI configured for
the one owner controller (for output modules).

Inhibit Module

Check/clear this box to inhibit/uninhibit your connection to the module. Inhibiting the module causes the connection to the
module to be broken.

Major Fault on Controller If Connection Fails
When in Run Mode

Check this box to configure the controller so that failure of the connection to this module causes a major fault on the controller.

TIP The data on this tab comes directly from the controller. This tab
displays information about the condition of the connection between
the module and the controller.

IMPORTANT  You must specify an RPI of at least 50.0 ms for each 1789-SIM module
or the connection to the module fails. Because this module uses the
generic module profile, the default RPlis 5.0 ms.

6. Click OK.
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Map I/0 Datatothe 1789-SIM When you add a 1789-SIM module to a project, the software automatically

Module assigns input and output data structures for the module. For example, this I/O
configuration generates these I/O data structures.
View Description
I/0 Configuration The SIM module s in slot 9.

=155 /O Configuration
B = JGackplane, 1759-A17/4 virtual Chassis
Al [2] 1784-PCICs) A Controltlet_comm_module
----- ﬂ [3] 1784-PCIDS Devicellet_comm_module
----- B [4] 1784-PMOZAE analog
7 B [511784-PM165E sercos
- ﬂ [7] EtherMet) TP enet_module
----- 80 [8] 1789-L60 controller1
----- ﬂ [9] 1789-MODULE Read_and_rite_Sim_Module

+1...[F1

Controller Tags

The programming software assigns these controller-scoped tags to the 1789-SIM module in slot 9.

Scope; Iﬁﬂ contraller] j Shouw: IA” Tags j I -
Hame =5| & | Value € | Force Mask & | Stule Data Type
[+H-awiz_1 foool foool L5 _GEMERIC
[+-aniz_servo foaad foand A5 _SERVO
[+-ariz_virtual {ean} {ova} SIS WVIRTUAL
[+-ControlMet_adapter:| {oadd foead AB:1734_ACHT1E5 8SLOT:.0
[+-ControlMet_adapter:0 [..0) {00 AB1V34_ACNT5 85LOT.0:0
[FH-Local: 2l [...] ... AB:17E4_PCIDS_BO0Bykes:|:0
[F-Local 20 [...] [ AB:1784_PCIDS_496Bytes:0:0
[+Local 25 {...1 il AR A PTG Stawes, 1288 te. .
FHLocalac T food AEA7BI MODULETD N\
H-Local 3L Data T {...}|Hex / SINT[400] \
[=F-Local:9:l foool foool / AB:1789_ MODULE_DINT_EBute...
E-LacaI:S:I.Data foocl {... )| Decimal l DIMT[Z]
[+-Local: 51D ata]0] ] Decimal \ DIMNT
#-Local 3. Datal1] 0 Decimal  \_ |DINT /
= Local%:0 f...1 i \QB:'I?‘BEI_MDDULE_DINT,&I/@IEE...
El-LocaI:S:EI.Data [...] {...}|Decimal DIM
-Lu:u:aI:S:EI.Data[D] 0 Decimal DINT

100
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Togg|e |nputs and Monitor Once the 1789-SIM module is installed in the SoftLogix Chassis Monitor, you
Output S can monitor the module. Follow these steps.

1. In the SoftLogix Chassis Monitor, right-click SIM module and
choose Properties.

Module Properties - Slot 9

General /0 Data Mu:udulelnfu:ul b oduile Statusl

Clear Inputs |
Inputz  [Click to togagle ondoff)
oo 01 02 02 04 05 05 OF 02 02 10 11 12 13 14 15 MDdUIE Pruperties—ﬁlntg

16 A7 1% 10 20 21 2 B3 24 5 P67 BB 20 30 34
| General [0 Drata IMDduIeIr’

Outputs
oo 01 02 02 04 05 05 OF 02 02 10 11 12 13 14 15

15 17 18 18 20 21 22 23 24 25 26 27 28 20 30 31 :
Inputz  [Click to boggle ondoff

oo 04 02 03 I:I-‘-”l[%ﬁ (=

K Cancel Apply Hel

16 A7 18 19 20 21 22

Qutputz
oo oM 02 02 04 05 05

2. Click the I/O tab.

3. Click a specific input bit to toggle it on or off.

This tab also shows the state of the output bits. This is the same state that is
displayed when you open the module door from the chassis monitor.

Outputs remain in last state when the controller is in Program mode (this is not

user configurable). If the I/O connection is broken to the module, all of the
outputs reset to OFF.
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Turn On or Force a Bit

You can use the second address of input I/O tags to turn on, or force an I/O bit,

in the SIM module.

Notice that there is one output value tag address available in the tag database, but
two input value tag addresses that can be used. Always use the second input bit

value address to force or turn on a bit (Local:9:1.Data[1]).

1
[—-Locat 31 {...} fo..0 AB:1789 M
[-Local:31.Data feadl {...) | Decimal DINT[2]
P +|-Local:3:l. 0 atal0] 0 Decimal DIMNT
- [FH-Lacal:3:1.Data[1] 0 Decimal DINT
[=l-Local:5:0 ... ... AB:17E3_MI
[ Local3:0.0ata feadl {...) |Decimal DINT[1]
4 -LucaI:S:D.Data[D] ] Decimal DINT
Item Description
1 Tag database is the location where tag data is stored for the project.
2 +Local:9:1.Data[0] - Input tag address.
3 +Local:9:1.Data[ 1] - Input tag address used to turn on or force a bit.
4 +Local:9:0.Data[0] - Output tag address.
IMPORTANT  You must use +Local:9:I.Data[1] when trying to turn on or force a bit for
the SIM module.
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Chapter 5

Example: Move Application
Data into the 1789-SIM Tags

This example uses MOV instructions to copy:

o Input data from the 1789-SIM module into the application’s input tags

o Application’s output tags into the output data for the 1789-SIM module

Map /0 Data from 1756-IB32/08 32 remote modules to 1789-51M module to allow progran testing

M0

hof O
b ove
Source Local:21.0ata[1]
0*
Dt _1756_Remote_Chasziz:1:1.Data
240000 _0000_0000_0000_0a00_0000_0000_0000

M ove
Source _1756_Remote_Chassis:2:0.Data
ZH0000_0000_0000_0000_0000_0000_00710_1000 «
Dest Local:2:0.0atal0)]
0%

_1756_Remote_Chassis:2:0.Datah

Purnp Motar
_1756_Remote_Chassiz2:0.Datah

e —— e e——

Start Pump Stop Pump
Pushbutton Pushbutton
_1756_Remote_Chassiz:1:.Data0 _1756_Remate_Chaszsis:1:1.0atal
1 E
Purnp Matar

Purnp Motor
_1756_Remote_Chassis:&:0.Data b

R [ S——

Purnp kotar

_1756_Remote_Chassiz:2:0.Data.b FarmpTimer. DM

BlinkIndicatar, DM

TOM
Timer On Delay b =
Tirner RampTimer M=
Freset 5000 &
Accum B000 &

Pump Indicator
[Blirk during R amp)
_1786_Remote_Chasziz: 2:0.0ata. 3

_—

-I,-"[

]
RampTimer.OM
\_q  —

M
J"llL

D e e

BlinkDatyCocle. DM

e

Blinklndicator. M

—]

TOM

Timer On Delay M=

Tirner BlinkIndicator M=

Prezet 500 &

Accum 00«

TOM

Tirmer Or Delay b =
Tirner Blink Dty Cycle Mo
Preset 00«
Acoum 0e&
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Notes:
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Execute External Routines

Topic Page
Configure Your System to Execute an External Routine 105
Add an External Routine to the Controller Organizer 106
(all an External Routine 12
Type Checking 114

This chapter explains how to add external routines to your project.

External routines are programs or functions developed outside of the

Studio 5000 environment by using commonly available programming languages,
such as C or C++. If an external routine is properly developed as a Windows
DLL, the SoftLogix controller can execute the routine as part of a Logix Designer

application project.
conﬁgure Your SYStem to 505 thc? SoftLogix controller to execute an external routine, you need to do the
Execute an External Routine """’

o Add the external routine to the Controller Organizer.

o Use aJXR instruction within a relay ladder routine to call the
external routine.
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Add an External Routine to
the Controller Organizer

106

You add an external routine to the Controller Organizer the same way you create
a new ladder routine.

Follow these steps.

1. In the Logix Designer application, right-click Main Program folder in the
Controller Organizer and choose New Routine.

Conkroller :
=5 Controller controllert

A Controller Tags
[C3 Contraller Fault Handler
[ Power-Up Handler
=5 Tasks
E% MainTask.
R i oo = .
-3 Unscheduled P 5D (AEVHSko: ["\\T
[.]B Mokion Groups Import Routine. ..
Elﬁ mokion_group]
[ @ axis_serve do Cut e
: A% axis_virtuz Copy Chrl+C
A servo_driv 2 paste Chrl+y
E"S Ungrouped Ax Delete Del
& Werify
188 Add-On Instruction Cross Reference Chrl+E
EIB Daka Types
-C, user-Defined Browse Logic. . Chrl+L
L strings
Cﬂ, Add-On-Define Accept Pending Program Edits
: (b Predefined Cancel Pending Program Edits
- Module-Define
[0 Trends Test Accepted Pragram Edits
EIS [0 Canfiguration Untest Accepted Pragram Edits
EI- Backplane, 17¢
B~ ﬂ [2]1754-P Assemble Accepted Program Edits
E% (;ﬁontlrcl Cancel Accepted Program Edits
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The New Routine dialog box appears.

| M ame: Imath_test 0k
D escription: :I Cancel
Type: Ladder Diagram j Help

I Program Bl Ladder Diagram
or Phase: 2] 5 equential Function Chart

__Fﬂj Function Block Diagram
2] Structured Test
7| Esternal Bouting

[~ Open Rou

2. Name the new routine.

In this example, we named it ‘math_test.
3. From the Type pull-down menu, choose External Routine.
4. Click OK.

The new routine now appears in the Controller Organizer under the
Main Program.

Irganizer

=251 Controller controller a
----- & Controller Tags
----- [E3 Controller Fault Handler
----- [T Power-Up Handler
-5 Tasks
EI’% MainTask
Elﬂ MainProgram
] Program Tags
Eﬂ fainF.outine
math_tesk

(=15 Motion Groups
T omEm .
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5. Right-click new routine and choose Open.

-1 x|

B8 MainTask

E|E§ fMainProgram

: Program Tags
E MainFoutine

----- math_test
----- (23 Unscheduled Pr0g|| Open P
=-£5] Mation Groups 5
EI@ motion_groupl | db CUb el
X axis_servo Copy Chrl+C
B axis_virtual Paste Cheley
X servo_drive_a
(=43 Ungrauped Axzes Dl el

@ axis_1 & verify

(77 add-0n Instruckions Cross Reference  Chri4+E
=5 Data Types

; Eﬁ User-Defined Browse Logic, .. Chrl+L
(g Strings Print 8
Cg add-0n-Defined
Ly Predefined Export Routine. ..
E-Cjp Module-Defined
-7 Trends Properties Alt+Enter

E-55] IjO Configuration
£ Backplane, 1789-817/4 Yirtual Chassis
= f] [2] 1784-PCICS{A Cantralet_comm_madule
E|-,5'E,5 Controliet
il 11784-PCICS A Controliet_comm_module
=~ 2 1794-ACNR15/C Controlhet_adapter

= FlexBus -
— - ” LI_I

VgD Exarnal ~—  Use the quick view pane of the Controller
el Organizer to verify that you specified the
external routine DLL and function that

Program M=inPragram

DLL MName you wanted.
DLL “ersian

Function

" | 2l
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The Routine Properties dialog box appears.

{ Routine Properties = math_Eesk _ 10| x|

General | Configuration I

M ame: Imath_test

C'ezcriptian: ;I
Type: @ External

In Program; Ea: M ainProgram

] I Cancel ¥ am (1] Help

6. On the General tab, verify that the information for the external routine is
correct and that it appears this way in the Controller Organizer.

7. On the Configuration tab, click Browse to select the DLL file that
contains the function you want to execute.

i Routine Properties - math_test
General Configuration

E sternal Routine DLL:

Furction:

| |

Size:

Modied
Created: Lookin: | E3 ReleaseDLLs =l gl

Wersion: ArayTest.dl M ultiParams. dil
ExceedParams.dll ScanT ype.di
Hypotd. di Uservicid.dl

] Cancel Lpn Help | InkSign3.di
IrvertBool.dl

— > MathTest. di

File name: I |ﬂ|
Files of type: IDII Files (*.dll) j Cancel |

8. On the Configuration tab, click Function and choose the DLL you want

to execute.
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: Routine Properties - math_test
General Configuration
Enternal Routine DLL:
Function:
Size: Functions Available in MathTest.dll
W adified: Function:
void miadd[EXT_ROUTINE_CONTROL* pERCH, short né, shart nB, she
Created: woid mtSubtract{EXT_ROUTIME_COMTROL* pERCHI, short nd, short nB Cancel |
void mttultipl[EXT_ROUTINE COMTROL® pERCHI, shart né, shart nB.
Wersion: _> id mt T ROUTIME COMTROL® pER it B, 3
woid mtSquare(EXT_ROUTIME_COMTROL* pERCHI, short nd, short* pSe
Ok Cancel Aanly Help |
| | i
Drescription:
This iz the division function. ;I

9. Click OK.
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How the Project Stores and Downloads an External Routine

To use an external routine, you must associate (also known as ‘map’) a DLL file to
an external routine that you create in the Controller Organizer of a project (see
Add an External Routine to the Controller Organizer). You choose the DLL file
that contains the function you want to execute. The software makes a copy of
that DLL and stores it in the external routine folder located in the project
directory, in a sub-folder named the same as the project file. For example, if the
project MyProject. ACD is in

C:\Users\<username> \Documents\StudioSOOO\Projects,

mapping a DLL to that project stores a copy of the DLL file in the directory:
C:\Users\<username>\Documents\Studio5000\Projects\ExternalRoutines\My
Project\.

When you download the project to the controller, the mapped DLL is also
downloaded to the target controller and a copy of the DLL is placed in the slot
directory of the controller. For example, if you download MyProject. ACD to a
controller in slot 4, the external routine DLL file is downloaded to the location
C:\Program Files\Rockwell Automation\SoftLogix5800\Data\slot04 on the
SoftLogix controller.

Because this process creates copies of the original DLL file, you can execute
different versions of the same DLL on SoftLogix controllers in different slots of
the same virtual chassis. The DLL used by a controller in one slot is completely
independent of the DLL used by a controller in another slot. For this reason, if
you update a DLL, you re-map the DLL in each project and re-download the
updated projects to the appropriate controllers.

Linking an individual DLL file to a specific controller and slot is useful for
debugging changes or testing new versions of an external routine. You can load
different versions into controllers in different slots without having to actually
update controllers that are performing plant control.

IMPORTANT  If you want to use a copy of a project on another workstation, take care when
making a copy of a project that includes an external routine. In addition to the
ACD file, you must also copy the external routines folder that contains all of the
DLL files associated with that ACD file.
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Call an External Routine Use the Jump to External Routine (JXR) instruction to call the external routine

from a ladder routine in your project. The JXR instruction supports multiple
parameters so you can pass values between the ladder routine and the
external routine.

Jump to External Routine (JXR)
The JXR instruction executes an external routine. This instruction is supported

only by the SoftLogix5800 controllers.

Operands

Table 7 - Relay Ladder

¥R
— Jump To External Routine —EN>—
External rautine name 7 =DMN—
External routine contral P —ER—
Paramater ?
Return Par ?
Operand Type Format Description
External routine name ROUTINE Name External routine to execute.
External routine control EXT_ROUTINE_CONTROL Tag See page 113.
Parameter BOOL Immediate Data from this routine that you want to copy to a variable in the external routine:
SINT Tag « Parameters are optional.
INT Array tag « Enter multiple parameters, if needed.
DINT « You can have as many as 10 parameters.
REAL
Structure
Return parameter BOOL Tag Tag in this routine to which you want to copy a result of the external routine:
SINT « The return parameter is optional.
INT « You can have only one return parameter.
DINT
REAL
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Table 8 - EXT_ROUTINE_CONTROL Structure

Mnemonic Data Type Description Implementation

ErrorCode SINT If an error occurs, this value identifies the error. Valid values are | There are no predefined error codes. The developer of the

from0...255. external routine must provide the error codes.

NumParams SINT This value indicates the number of parameters associated with | Display only - this information is derived from the

this instruction. instruction entry.
ParameterDefs EXT_ROUTINE_ This array contains definitions of the parameters to pass to the | Display only - this information is derived from the
PARAMETERS[10] external routine. The instruction can pass as many as 10 instruction entry.
parameters.
ReturnParamDef EXT_ROUTIN_ This value contains definitions of the return parameter from Display only - this information is derived from the
PARAMETERS the external routine. There is only one return parameter. instruction entry.
EN BOOL When set, the enable bit indicates that the JXR instruction is The external routine sets this bit.
enabled.
ReturnsValue BOOL I set, this bit indicates that a return parameter was entered for | Display only - this information is derived from the
the instruction. If cleared, this bit indicates that no return instruction entry.
parameter was entered for the instruction.

DN BOOL The done bit is set when the external routine has executed The external routine sets this bit.
once to completion.

ER BOOL The error bit is set if an error occurs. The instruction stops The external routine sets this bit.
executing until the program clears the error bit.

FirstScan BOOL This bit identifies whether this is the first scan after switching | The controller sets this bit to reflect scan status.

the controller to Run mode. Use FirstScan to initialize the
external routine, if needed.

EnableQut BOOL Enable output. The external routine sets this bit.

Enableln BOOL Enable input. The controller sets this bit to reflect rung-condition-in. The
instruction executes regardless of rung condition. The
developer of the external routine should monitor this status
and act accordingly.

User1 BOOL These bits are available for the user. The controller does not Either the external routine or the user program can set these

initialize these bits. bits.

User0 BOOL

ScanType1 BOOL These bits identify the current scan type: The controller sets these bits to reflect scan status.

Bit Values Scan Type

ScanType0 BOOL

P 00 Normal
01 Pre Scan
10 Post Scan

(not applicable to relay ladder programs)

Description

The JXR instruction is similar to the Jump to Subroutine (JSR) instruction. The
JXR instruction initiates the execution of the specified external routine:

o The external routine executes one time.

e After the external routine executes, logic execution returns to the routine
that contains the JXR instruction.

Arithmetic Status Flags

Arithmetic status flags are not affected.
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Fault Conditions

This table describes major fault conditions.

A major fault occurs if Fault type Fault code

« An exception occurs in the external routine DLL. 4 88
« The DLL could not be loaded.
+ Theentry point was not found in the DLL.

Execution

The JXR can be synchronous or asynchronous depending on the implementation
of the DLL. The code in the DLL also determines how to respond to scan status,
rung-condition-in status, and rung-condition-out status.

Type Che(king This table describes the type checking that occurs between the Logix Designer
application and the external routine for the parameters that they pass.

Data Type (++Type Passing Method Type Checking Arrays

BOOL Bool By reference Strong type checking By reference

INT Short By value Array sizes are not checked, but the size

or information is passed through the control
DINT Long structure
Int

SINT Char

REAL Float

User-defined structure | Structure By reference Weak type checking By reference
The check determines whether a structure is Array sizes are not checked, but the size
being passed to a structure parameter. Data types | information is passed through the control
and sizes are not checked. structure

For more details on creatinga DLL by using Visual Studio, see Create a Visual
Studio Project on page 117.
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This chapter describes how to use Microsoft Visual Studio to create external
routines. Instructions include how to use “Test Mode” in detail, so that you can
test your external routine prior to running the routine with the controller’s
outputs enabled.

A SoftLogix 5800 controller executes an external routine as specified by
aJXR instruction.

Considerations For External  The external routines feature is an extremely flexible and powerful capability of

Routines the SoftLogix 5800 product. The routines can be written in C or C++ when
using any commercial off-the-shelf development tool, such as Microsoft Visual
Studio, that can generate a Windows compatible DLL (dynamic link library).
The SoftLogix controller at runtime performs a ‘LoadLibrary’ to invoke the
external routine DLL's code from within the memory and process space of the
SoftLogix 5800 controller.

Because the user's external routine DLL runs in the memory and process space of
the SoftLogix 5800 controller, it is possible that incorrectly written user code can
errantly overwrite memory locations that are being used by the controller. Care
must also be taken when creating threads and assigning priorities, because this can
also impact the operation of the SoftLogix 5800 controller.
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How the SoftLogix Controller
Executes External Routines

IMPORTANT  [f proper procedures are not followed, it is possible that the controller may
respond in an unpredictable manner.

Due to the requirements of this feature it is not possible for Rockwell
Automation to safeguard and protect from certain scenarios that may interfere
with the operation of the controller and result in unpredictable behavior.

Carefully read and follow the recommendations in this chapter. This chapter
describes how to test an external routine in the Microsoft debugger and run it
under normal operation with the controller placed in “Test Mode” so that outputs
are not energized. Thorough testing must be performed in Test Mode prior to
running the external routine with the controller's outputs enabled.

Because of the variety of uses for external routines, those responsible for the
application and use of this control equipment must satisfy themselves that all
necessary steps have been taken to assure that the application and use meets all
performance and safety requirements, including any applicable laws, regulations,
codes and standards. Rockwell Automation does not assume responsibility or
liability (to include intellectual property liability) for actual use of the external
routines feature in a control system application.

An external routine lets the SoftLogix controller execute a function that was
developed outside of the Studio 5000 environment. The external routine must be
a standard Windows DLL and it can contain one or more functions. An external
routine can execute synchronously or asynchronously, depending on how the
code is written in the external routine DLL. You can develop the DLL in C or
C++ and export the functions of that DLL in C or C++.

You make these exported functions available to the SoftLogix controller by
including XML information. The XML information describes the
exported function.

Once you add an external routine to a project, the DLL is downloaded to the
SoftLogix controller when you download the project. The SoftLogix controller
loads the DLL by using a LoadLibrary Windows call during the download
process. The SoftLogix controller uses a GetProcAddress Windows call to locate
the exported function so that the function can be executed by an associated JXR
instruction in the ladder program.

The external routine is executed in the process space of the SoftLogix controller.
Spawning threads and processes are techniques you can use to make the JXR
instruction for the external routine execute asynchronous to the ladder scan. If
you spawn a thread, the external routine and the spawned thread both run in the
process space of the controller. If you spawn another process, the external routine
runs in the process space of the controller while the newly spawned process runs
in its own process space.
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Create Synchronous, Single-
threaded External Routines

How the Project Stores and Downloads an External Routine

To use an external routine, you must associate (also known as ‘map’) a DLL file to
an external routine that you create in the Controller Organizer of a project (as
shown in Chapter 6). You choose the DLL file that contains the function you
want to execute. The Logix Designer application makes a copy of that DLL and
stores it in the external routine folder located in the project directory, in a sub-
folder named the same as the project file. For example, if the project
MyProject. ACD is in C:\Users\<username>\Documents\Studio5000\Projects,
mapping a DLL to that project stores a copy of the DLL file in the directory:
C:\Users\<username>\Documents\Studio5000\Projects\ExternalRoutines\My
Project\.

When you download the project to the controller, the mapped DLL is also
downloaded to the target controller and a copy of the DLL is placed in the slot
directory of the controller. For example, if you download MyProject. ACD to a
controller in slot 4, the external routine DLL file is downloaded to the location
C:\Program Files\Rockwell Automation\SoftLogix 5800\Data\slot04 on the
SoftLogix controller.

Because this process creates copies of the original DLL file, you can execute
different versions of the same DLL on SoftLogix controllers in different slots of
the same virtual chassis. The DLL used by a controller in one slot is completely
independent of the DLL used by a controller in another slot. For this reason, if
you update a DLL, you re-map the DLL in each project and re-download the
updated projects to the appropriate controllers.

Linking an individual DLL file to a specific controller and slot can be useful for
debugging changes or testing new versions of an external routine. You can load
different versions into controllers in different slots without having to actually
update controllers that are performing plant control.

IMPORTANT  Ifyou want to use a copy of a project on another workstation, take care when
making a copy of a project that includes an external routine. In addition to the
ACD file, you must also copy the external routines folder that contains all of the
DLL files associated with that ACD file.

This type of external routine runs synchronously in the process space of the
control engine. Use this type of routine when the execution time of the function
does not significantly impact the overall ladder scan time or cause a watchdog
fault in the controller. A watchdog fault is a major fault that occurs because a scan
of the routine did not complete within the expected amount of time.

Create a Visual Studio Project

Complete these steps to create a project in Visual Studio.
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Project Files

118

1. Launch Visual Studio software.

2. From the File menu, choose New and name the project.

For this example, our Project name is InlineExample.

Smart Device

Test

Win32
Other Languages
Other Project Types
Test Projects

“Search Orline Templates...

New Project
Project types: Templates: -NET Framework 3.5 ~|E|E
= Visual C++ visual Studio installed templates
ATL
CLR T1Win32 Console Application [EWin32 Project
General
MFC My Templates

A project for creating a Win32 console application

Name: InlineExample
Location: | coprojectsinineexample [] [ Bromse...
Solution Name: InlineExample Create directory for solution

[[] dd to Source Contral

3. From the Visual C++ folder, choose Win32, and choose the Win32

Console Application template.

The Win32 Application Wizard launches.

‘Win32 Application Wizard - InlineExample

—

) J;} Application Settings
%

Overview Application type:

) Windaws application

) Consale application

@pu

) Static library
Additional optians:

[ Empty project

[ Export symbols

Application Settings

< Previous

%]
Add common header files for:
Oan
Owrc

4. Click the DLL Application type.
5. Click Finish.

The software displays the type of files it will generate for the project.

Add external routine code to the project files. All calls to external routines require
that you pass an external routine control structure as the first parameter in the
call. The DLL developer must use the Rockwell Automation supplied header file
that describes the control structure. Below is the text of the header file along with
adescription of how various parts of the control structure should be used by the

external routine DLL developer.
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RA_ExternalRoutines.h

#i fndef __ RA EXTROUTINE H__
#define __RA EXTROUTINE H__

#def i ne MAX_PARAMS 10
| * MSC assumes LSB first, 32 bit integers */

#pragma pack( push, 1)

struct Routi neControl Wrd /1 4 bytes (32 bit word) total
{
unsi gned ErrorCode : 8; // Error code if ER bit is set.
/1l -- end byte 0 --
unsi gned NunParans : 8; /1 From O to MAX PARANS,
/!l -- end byte 1 -- excludes control structure
unsi gned ScanType : 2; /1 16-17 Normal, Pre, Post (0, 1, 2)
unsi gned ReservedA : 2; /1 18-19 Reserved Set A: DO NOT USE
unsi gned User : 2; /1 20-21 Defined by Ext Rtn devel oper
unsi gned ReservedC : 2; /1 22-23 Reserved Set C. DO NOT USE
/1l -- end byte2 --
unsi gned Enableln : 1; /1 24 |l ncom ng rung status
unsi gned Enabl eQut : 1; /1 25 Returning rung status
unsi gned FirstScan : 1; /1 26 First Nornmal Scan occurring
unsi gned ER : 1; /1 27 Control ERROR
unsi gned ReservedB : 1; /] 28 Reserved Set B: DO NOT USE
unsi gned DN : 1; /1 29 Control DONE
unsi gned ReturnsValue : 1; /1 30 Indicates if routine returns anything
unsi gned EN : 1; /1 31 Control ENABLE

/!l -- end byte 3 --
s
#pragma pack( pop)
enum EXT_ROUTI NE_PARAM TYPE_E // 4 bytes | ong

{
Fl oat i ngPoi nt Val ue = 0, /!l e.g., float p
Fl oat i ngPoi nt Addr ess, /1l e.g., float* p
I nt eger Val ue, /1 e.g., short p
I nt eger Addr ess, /1 e.g., long* p
ArrayAddr ess, /Il e.g., int p[]
St ruct ur eAddr ess, /1l e.g., MyStructT* p
Voi dAddr ess, /!l e.g., void* p
Voi d, /1l e.g., "No return val ue"
Last Entryl nEnum

b

/1 Structure representing the type of the paraneter defined
/1 for the External Routine.
struct EXT_ROUTI NE_PARAMETERS /1 12 bytes |ong
{
/1 Size of paraneter/array elenent in bits
unsi gned | ong bitsPerEl enent;

/1 |f array, nunber of elenents else 1.
unsi gned | ong nunber O El enent s;

/1 Numeric representation and reference type.
EXT_ROUTI NE_PARAM TYPE_E par anilype,
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The control structure for an external routine contains control, status, and meta
information for that routine. The control structure is accurate at the time of its
invocation and it enables the external routine to validate and influence its
operation. Upon routine completion, the control structure contains status about
the routine’s execution as to its degree of success or failure. Other data areas are
either reserved or defined by you.

The meta information includes the definitions of the parameters passed to the
external routine (paramDefs) and the parameter that is returned from the routine
(returnDef). The meta information is read-only. It is derived at download time
and then set upon every call to its corresponding external routine. These
definitions let the external routine determine if it is being used in the proper
context. The routine can check this information, which includes a parameter’s
type, the number of elements in the event of an array, and the number of bits in
each of these elements.

The remaining meta information exists in the ctrlWord: the number of
parameters (numParams), whether a return value (ReturnsValue) is expected by
the caller, and whether it’s executing during Normal, Pre, or Post scan (ScanType).
All the meta information is set by the system and the external routine developer
should treat it as read-only. Any modifications to this information is disregarded.

Control and status information exist in one location inside the
RoutineControlWord structure (ctrlWord) within the external routine control.
Control information consists of Enableln and FirstScan. This information is set
upon every invocation of the external routine. Enableln reflects the rung status at
the time of the call. FirstScan indicates whether this is the first scan after
switching the controller to Run mode. Use Enableln to enable operation of the
external routine and use FirstScan, or possibly Prescan, to perform any necessary
initialization in the external routine.

Status information is set by the external routine. The Enable (EN), Done (DN),
and Error (ER) bits are used much like other ladder control structures. Set the
EN bit when the external routine is enabled. Set the DN bit when the operation
is complete. If an error occurs during execution, set the ER bit and store an error
code in the ErrorCode member.

Another piece of status information is EnableOut. Set this bit if the external
routine is used to compute rung status and the result indicates a TRUE
condition. The system does not however update system rung status based on this
information. It is used as an indication to the caller.

The controller does not modify or initialize the user defined bits (User). The use
of these bits is up to the external routine developer.

// Fixed size structure defining JXR's signature and control.

struct EXT_ROUTINE_CONTROL
{

// 4 + 120 + 12 = 136 bytes long

RoutineControlWord ctrliWord;
EXT_ROUTINE_PARAMETERS paramDefs[MAX_PARAMS];
EXT_ROUTINE_PARAMETERS returnDef;

1
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InlineExample.cpp
// InlineExample.cpp : Defines the entry point for the DLL application.

#tinclude "stdafx.h"
//Include file for External Routine interface
#include "RA_ExternalRoutines.h"

BOOL APIENTRY D11lMain( HANDLE hModule,
DWORD ul_reason_for_call,
LPVOID lpReserved

)
{
switch (ul_reason_for_call)
{
case DLL_PROCESS_ATTACH:
case DLL_THREAD_ATTACH:
case DLL_THREAD_DETACH:
case DLL_PROCESS_DETACH:
break;
}
return TRUE;
¥
// This is an example of an exported function.
extern "C" __declspec(dllexport int SumArray(
EXT_ROUTINE_CONTROL* pERCtrl,
int val[])
{

// Add all array elements provided, then return the Sum.

pERCtrl->ctrlWord.EN = pERCtrl->ctrlWord.Enableln;
pERCtrl->ctrlWord.EnableOut = pERCtrl->ctrlWord.EnablelIn;

BOOL bFail = FALSE;

// Number of parameters expected is 1 (exclude ctrl struct*), and

// Check type of parameter against what is expected, and

// Check size of array elements to make sure they agree with int type.

if (pERCtrl->ctrlWord.NumParams != 1)
bFail = TRUE;

else if ( (pERCtrl->paramDefs[@].paramType != ArrayAddress) ||
(pERCtrl->paramDefs[0].bitsPerElement != 8*sizeof(int)) )
bFail = TRUE;

// Check number of array elements
int nNoElems = pERCtrl->paramDefs[@].numberOfElements;

if (nNoElems == 9)
bFail = TRUE;

int itemp = @; // Initialize sum to zero

if (pERCtrl->ctrlWord.EnableIn)
{
// Rung enabled, run the function's implementation
if (!bFail)
{
// Sum all array elements
for (int j = @; j < nNoElems; j++)
itemp += Val[j];
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// Set Error bit to zero if successful.
pERCtrl->ctrlWord.ER = 0;

}
else
{
// Some error
// Set Error bit to indicate error occurred
pERCtrl->ctrlWord.ER = 1;
pERCtrl->ctrlWord.ErrorCode = 1; // Set ErrorCode
}

// Set Done bit before exit of this XR.
pERCtrl->ctrlWord.DN = 1;

}
else
{
// Rung not enabled
pERCtrl->ctrlWord.DN = O;
}
return itemp; // returns 0.0 if error
}
InlineExample.h
// Exported Functions:
extern "C" __declspec(dllimport int SumArray(

122

EXT_ROUTINE_CONTROL* pERCtrl,
int val[]);
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Create an HTML Resource

The HTML resource does the following:
e Describes the external routines that are contained in the DLL
o Provides descriptions that the Logix Designer application uses

e Provides type checking in the JXR instruction

o Gets the name of the routine to be used in the GetProcAddress call

The information stored in the HTML resource is in XML. Use an HTML

resource because Visual Studio does not support an XML resource.
Complete these steps to create an HTML resource.

1. From the View menu, choose Resource View.

% InlineExample - Microsoft Visual Studio (=]
File Edit | View | Project Build Debug Tools Test Analyze Window Help
(i - il { [E]] Code Crl+Alt+0 = | b Debug - Win32 - | [# med PR N o ) E
i b o S| solution Explorer Cubeats [ S b S2lo e e @ O Bia RN, gR 8l e s
Solution Explo )| Bookmark Windaw  Clrl+k, Ctrl+w X - x
2 1| B3| class view ettt | Giobal scope) =l =
Eé’?ﬂluf:; [ Cod Definiton Window ~ Col4Shift-+ 1E// InlincExemple.cpp : Defines the exported functions for the DLL application. =
o B 4| Object Browser Cirl+Alt+1 z /" i—
Elf output e o | 2include mstdatm.nn
[2)| Property Manager 5
= T | (@ Resource View Clrl+Shift+E 5
o | B Toolbox Ctrl+AIE+X
Find Results »
Other Windows »
[# Toolbars »
=] | Full Sreen Shift+Alt+Enter
(52| Pending Checkins
Navigate Backward Crl+- e
E Ctrl-+shif
[s]
< m | [2]
|a Find Results 1| [ Error Llst‘ = Output‘
Ready n7 Col 1 ch1 s
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The Resource View dialog box appears.

&) | Build
Rebuild
Clean
Project Only »
Profile Guided Optimization »

Custom Build Rules...
Tool Buid Order...

add v | %3 css...
References... “i%  Resaurce...
Add Web Reference...

Setas StartUp Project
Debug 3

Save InlineExample

G I

Add Solution to Source Contral...

Sart Alphabetically

Sort By Object Type

Sort By Object Access
Group By Object Type

Properties

2. In the InlineExample, right-click Add and choose Resource.

The Add Resource dialog box appears.

-

Add Resource

&)

Resource type:

[ew

B Accelerator

] Bitmap
(=] Dialog

() L,

Eﬂ Icon

E Menu

abe String Table

|#=4 Toolbar

Version

3. Choose HTML as the resource type and click New.
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4. Open the new resource. Choose the IDR_HTMLI file from the
HTML folder.

File Edit “iew Project Build Debug Tools Test Analyze Window Help

+ Win32
—

o = e |} Stile Aoplication: -

RESE%rCE View - InlineExample > x mlLhtm | dimain.cpp | InlineExample.cpp | Start Page |

=-1=H InlineExample -

=3 InlineExample.rc* Client Objects & Events | BEEE)
=-Cd HTML
~|#] IDR_HTML1

5. Choose the Client Objects & Events.

The HTML code for the project example appears.

Analyze  Window Help

> Win32
—

Resource View - TnlineFxample -1 x Mﬂ.qﬂp " InlineExample.cpp | Start Page | il
® %_;ﬁ?jnﬁe‘;z:;,c‘ Client Objects & Events [ (o Events) [»
Bﬁ HTML <?xml version="1.0" encoding="UTF-8"7> :
@ IDR_HTML1 <RA_ExternalRoutines XML> —

<Description>Sum array elements.</Description>

<Routines>
<Routine>

<EntryPoint>Sumdrray</EntryPoint>
<Description>5Sum integer array elementcs</Description>
<Signature>int Sumfrray (EXT ROUTINE CONTRCL* pERCtrl, int Val[] }</Signature>
</Routine
</Routines>
</RA_Externa1Routines_X.ML>{

6. Edit the HTML file and put in the XML descriptions of the

external routines.
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These tags are required.

Tag

Description

<RA_ExternalRoutines_XML>

This tag indicates that the following information is related to external routines.

<Description>

This tag documents the type of routines that are contained in the DLL. The information provided here is completely up to the
developer. This information is not used by the Logix Designer application and is not displayed to the user. This information is for
internal documentation purposes only.

<Routines>

This tag indicates that the following information contains the description of the exported functions in the DLL.

<Routine>

This tag describes information that relates to one external routine. You can have more than one exported function per DLL, so you
can have multiple <Routine> blocks. There is one <Routine> tag for each exported function in the DLL. Each <Routine> tag
contains the following XML tags. <EntryPoint>, <Description>, and <Signature>.

<EntryPoint>

This tag contains the name of the function that is exported from the DLL. If the routine is exported by using C style exporting,
then the name is the same as the name of the function. If the routine is exported by using (++ style exporting, then the name
needs to match the (++ decorated name exported by the (++ compiler. Details on how to obtain the (+-+ decorated name are
described in a later section of this document.

<Description>

This tag documents the functionality of an individual function. The information provided here is at the discretion of the
developer. This description is displayed by the Logix Designer application during the mapping procedure.

<Signature>

This tag describes the interface to the routine, its parameters, and its return value. This tag is used for two purposes: to display to
the user during the mapping process and to verify parameters in the JXR instruction during verification of the project in
the Logix Designer application. The number of parameters and parameter types must match exactly with what the routine
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requires.
7. To change the ID field, choose View>Other Windows>
Propertles W/ 1ndows.
“ InlineExample - Microsoft Visual Studio g@
Fle Edt [View ] Project Buld Debug Tools Test Analyze Window Help
{1 - ] [E]| code Ctri+Alt+0 | =L | b Debug =, Win32 - | [#% mcd - | SR =Y s Bl ]
5 i Synchronize Views |- B Bl 53 [ s - H - A G
iy LB E: \ o Eil BB i
Resource Viey 3]| Solution Explorer Crl+alt X htmlihtm [ “himi2.htm | dimain.cop | InlineExample.cop | Start Page %
= {22 Inlin
::EL]In (3| Bookmark Window  Cirl, Ctrl+W Client Objects & Events v | | (No Events) v
= @2 Class view Cirl+Shift+C 23m1 =
[| Code Definition Window ~ Ctrl+Shift+V
(3| object Browser Cirl+alt+]
= output Alt+2
3| roperty Manager >SumArray</EntryPoint>
n>Sum integer array elements</Description>
(Z| Resource view Ctrl+5hift+£ e>int SumArray (EXT_ROUTINE_CONTROL* pERCtrl, int Val[])</Signature>
3¢ | Toolbox Cl+Alt+X
Find Results v <R .
R ines XML>
Other Windows v | 3] call Browser
Toolbars ¥ | 5| Command Window Cirl+Alt+A
BJ| Full screen shift-+Alt+Enter |2 | DocumentOutine  Cirl-+Al+D
(58| Pending Chedins 2| Error List Ctrl+\, Ctrl+E
+ 8| Object Test Bench
+5hift+ 5 Properties Window  Alt+Enter
T4 | serverExplorer  Ctl+Alt+S
A TaskList Ctrl+\, Crl+T
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The Resource Properties dialog box appears.

%8 trial - Microsoft Visual Studio

Fie Edt Wew Project Buid Debug Tools Test Andlyze ‘Window Help

-l Ea a6 a9 Sl 5L b Debug - Wind2 = | o - | S e B -

ERE = - gt O B 7 U \ S | = = ';'
Resource Yiew - trial ~ % X htmizhtm | hewis bt | trislcpp | Start Page ~ X (0§
=57 trial o

= e Client Dbjects & Events vH(No Everts) v %

[ HTML <Zxwl version="1.0" encoding="UTF-§"?> =|n
8] "RA_EXTERNALROUTINES 4" <RA ExcernalRoutines ENL> = I3
RINEECEnalEONCinC ST £

<Degoription>Sum array elements.</Description> @

<Epubines” B2

<Boutines> ;

2

F

Z

2

<EntryPoint>?SwelreayBB YAHPAUEXT ROUTINE CONTROLBEOQALHEZ</EntryFointy
<Description>Sum integer array elements</Descriprion>
<gignaturerint Sumirray (EXT_ROUTINE_CONTROL® pERCtrl,

int Val[])</Signature>
</Routinexr

</Routinss>
</RA_ExternalRoutines XHL>

] Salution Explarer |5 Class view [ Praperty Manager ‘@Resuurze iew

HTML Node THTMLRes

Condition

External File True

Filename b1, htm

1D "RA_EXTERNALROUTINES SML"  +

Language English {United States)

D ¥
Specifies the identifier of the HTML resource. k3 | >

@ Design | O split | @ Source | |<Ra_ExternalRoutines_ML> || <Routines> || <Routine | <signature:>

Qutput >0 x
Show cutput from: AR =

(5 Code Definition Window |33 CallBrowser | =] Output |

Ready
8. Change the name of the resource to

‘RA_EXTERNALROUTINES_XML. Do this by editing the ID field of

the resource properties dialog box.

IMPORTANT  The quotes in the code are required.

9. From the File menu, choose Save.
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Add Version Information to Add version information to your DLL to keep track of your development
an External Routine DLL changes. Follow these steps.

1. From the View menu, choose Resource View.

“4 InlineExample - Microsoft Visual Studio B=[=]
File Edt [View ] Project Buld Debug Tools Test Analyze Window Help
H [Z]| code Crl+alt+0 1=, | p Debug - Win32 ~ | [#% med B e N i Y |
i b S soluton Explorer coltaltn B ek, B as S2lopo s Bia et i SR8
Solution Explol [ )| Bookmark Window Ctrl+k, Ctri+W X | dlimain,cpp )’]nhummpl&cpp}:smrtpage 1 - x
2] 5|1 F| dassvew cutsshitsC |l Mciobal soope) =l =
E?%“:DI”_ @ Code Definition Window ~ Ctrl+Shift+y 13 // InlineExample.cpp : Defines the exported functions for the DLL application. =
A i
= y 2| /1
o B 3| ObjectBrowser Ctrl+alt+] 2
Bl output Rtz 4| #include "stdafx.h"
(| Property Manager s
5 &1 @ Resource View Cl+shift+£ g
& Toobox ClriAlt+x
= & *®
Find Results »
Other Windows »
[# Toobars 3
=l Full Soreen Shift+Alt+Enter

The Resource View dialog box appears.

View -
®1z4 ]

Build

Rebuild

Clean

Project Only 3
Profile Guided Optimization 3

Custom Build Rules. ..
Tool Build Order...

Add

.

¥ | Class...

References... #%  Resource...

Add web Reference...

Set as StartUp Project
Debug 3

el | save InlineExample

lj? Add Solution to Source Contral...

2. Right-click InlineExample and choose Add>Resource.

The Add Resource dialog box appears.

-

Add Resource

Resource type:

B2 Accelerator
Bitmap Import. ..

& J Cursor Custom...
- Dialog
[@] HML Cancel
Eﬂ Icon
E Menu Help
abe Siring Table

14 Toolbar

3. Select Version as the Resource type and click New.
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4 InlineExample - Microsoft Visual Studio [ =[]
Fle Edt Vew Project Buld Debug Tools Test Anabyze \Window Help
HE R R =" B- A =L | b Debug - Win3z - | @ med - |9 e BB
ER SR TR 9. o b ae | 25 S Impsiew=REwoc el ECRANCR . Noohew. e Hifatiey |
Resource Vien - InineExample InlineExample...INFO - Version* | himiLhtm | cimsin.cop | InineExample.cpp | Start Page. ¥ x
=" = value
= L nlineExample.rc ST oG
= HTML
ﬂ "RA_EXTERNALROUTINES_XML™ PRODUCTVERSION 1,0,0,1
=3 Verson FLEFLAGSMASK o
(5] VS _VERSION_INFO FILEFLAGS ol
FLEOS VOS_WINDOWS32
FLLETYPE VFT_DLL
FILESUBTYPE VFT2_UNKNOWN
Block Header English (United States) (040904b0)
Comments
Companyhame

FieDescription IniineEx Dynamic Link Library

FileVersion field

FileVersion 1,0,0,1
InternalName InlineEx
LegalCopyright Copyright (C) 2010
(73 Resource View |g;|5n\unnn Bxplorer LegalTrademarks
Propertes - 7 x| || CriginalFlename InineEx.dl
PrivateBuild
InlineExample Project Properties =
Producthame InlineEx Dynamic Link Library
[Elan =
=2 Productversion 1,0,0,1
B Misc SpecialBuid
{Name) InlineExample
Project Dependendies
Root Namespace InlineExample
Misc

B, Find Results 1|8} Error List| [5] Output

Ready

4. Choose the FileVersion field.

The application uses the FileVersion field under the Block Header English
(United States) to display version information for the external routine DLL. The
software uses only this field; not the FILEVERSION (all capital letters) or any
other FileVersion field located in any other language sections.

The FileVersion field is a string and is completely under the control of the
developer. Whatever you enter in this field is what the Logix Designer
application displays.

The Logix Designer application displays this version information in two places:
e On the properties/configuration screen for the external routine

o In the quick-view pane when you place the cursor on an external routine
within the Controller Organizer
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Build and Download External Before you build an external routine, make sure that RA_ExternalRoutines.h is in
Routines the include path for the project. Then, follow these steps.

1. Build the project.
2. Map the external routines into a project.
3. Download the project to a SoftLogix controller.

The external routine DLL is downloaded as a part of the
project download.

Update an Existing External To update an existing external routine do the following.
Routine

1. Edit the source code in Visual Studio software.
2. Rebuild the project.

3. Re-map the external routines into a project.

If you re-map one function from a DLL, all of the other functions that you
use from the same DLL are also re-mapped. When a DLL is re-mapped, a
re-verification is done on all of the routines that reference the DLL.
Routines that reference a DLL different from the one re-mapped are
unaffected by this process.

4. Re-download the project to the SoftLogix controller.

The external routines must be re-mapped and the project must be re-downloaded
to the controller for the changes to be made in the SoftLogix controller.

Create Multi-threaded The following example shows an external routine that creates threads to do the
. majority of the processing. Consider using this approach when the amount of
External Routines time required to execute is large enough that it causes a watchdog fault in the
controller. Applications that have disk I/O or, as in the following example, play
*wav files, are created in this manner.

The following example also shows how to synchronize the threads with the
controller so that they can react properly to changes of state in the controller.
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Sounds.cpp

// Sounds.cpp : Defines the entry point for the DLL application.

#include "stdafx.h"

#include "RA_ExternalRoutines.h"
#include <Mmsystem.h>

#include <process.h>

HANDLE hTerminate = NULL;

// DllMain needs to create a global event which all threads need to check for.

// This event will be used to tell the threads that the DLL is being unloaded

// and that it is time to terminate.

//

// Not creating and using this event can lead to access violations in the threads which
// will cause the SoftLogix controller to terminate and display a red X across the module.

BOOL APIENTRY D11lMain( HANDLE hModule,
DWORD ul_reason_for_call,
LPVOID lpReserved

)

switch (ul_reason_for_call)

{

case DLL_PROCESS_ATTACH:
hTerminate = CreateEvent (NULL, TRUE, FALSE, NULL);
return (TRUE);

case DLL_PROCESS_DETACH:
SetEvent (hTerminate);
Sleep (50); // give threads the chance to act on termination notice.
return (TRUE);

case DLL_THREAD_ATTACH:
case DLL_THREAD_DETACH:
return (TRUE);

}

return (FALSE);
}

typedef enum rungStates {
FIRST_SCAN,
RUNG_TRUE,
RUNG_FALSE,
INVALID_STATE

} RUNGSTATES;

RUNGSTATES rungState = INVALID_STATE;

HANDLE hControllerState;

void PlaySound(char * Snd)

{
HGLOBAL hResLoad; // handle to loaded resource
HRSRC hRes; // handle/ptr. to res. info. in hDLL
LPTSTR 1pReslLock; // pointer to resource data

BOOL bRes = TRUE;
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// By building the sound resourced into the dll and doing a load

// library on the dll we ensure that the resources are written

// down to the controller with the dll. This means that we do not

// have to worry about copying the resources to the controller on our own.
HINSTANCE MyLib = LoadLibrary("Sounds.d11l");

if (MyLib == NULL)

{

}

return;

hRes = FindResource(MyLib, Snd, "SOUNDS");
if (hRes == NULL)
{

}

return;

hResLoad = LoadResource(MyLib, hRes);
if (hResLoad == NULL)
{

}

return;

1pResLock = (LPTSTR)LockResource(hReslLoad);
if (1pResLock == NULL)
{

}

return;

sndPlaySound(1lpResLock, SND_SYNC | SND_MEMORY);

FreeLibrary(MyLib);

}

void RungStateThread(void *p )

{

bool exitThread = FALSE;

rungStates oldRungState = rungState;

DWORD status;

HANDLE hController = p;

HANDLE hArrayHandles [2];
hArrayHandles[@] = hController;

hArrayHandles[1] = hTerminate; // used to check if thread should terminate.

while (!exitThread)
{
// This example uses an arbitrary timeout of 5 seconds
// to determine whether the controller is still in run mode.
// If this time expires, we can assume that the controller
// is no longer in run mode, and we can terminate this thread.

// Note: The 5000 millisecond timeout value can be adjusted
// to a value that fits the requirements for your specific
// application.

status = WaitForMultipleObjects (2, hArrayHandles, FALSE, 5000);
switch (status)

{
case WAIT_OBJECT_O:
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if (oldRungState != rungState)

{
oldRungState = rungState;
switch (oldRungState) {
case FIRST_SCAN:
PlaySound("FIRSTSCAN");
break;
case RUNG_TRUE:
PlaySound("RUNGTRUE");
break;
case RUNG_FALSE:
PlaySound("RUNGFALSE");
break;
default:
exitThread = TRUE;
}
}
break;

case WAIT_OBJECT_O + 1:
exitThread = TRUE;

case WAIT_TIMEOUT:

case WAIT_ABANDONED:

case WAIT_FAILED:
exitThread = TRUE;

}

}

CloseHandle(hController);
_endthread();

}

extern "C" _ declspec(dllexport) void SayRungState(EXT_ROUTINE_CONTROL * pERCtrl)

{
pERCtrl->ctrlWord.EN = pERCtrl->ctrlWord.Enableln;

rungState = INVALID_STATE;

// Only create the thread on prescan.

if (pERCtrl->ctrlWord.ScanType == 1)

{
hControllerState = CreateEvent(NULL, FALSE, TRUE, NULL);
if (hControllerState)

{
HANDLE hThread;
hThread = (HANDLE) _beginthread (RungStateThread,
9, // stack size
hControllerState); // arglist
if (hThread != INVALID_HANDLE_VALUE)
{
// The following code will set the thread's priority to the
// same priority as the task that invoked the external routine.
// If the thread is not performing time-critical work, then
// it is recommended that you set its priority to
// THREAD_PRIORITY_IDLE, i.e.
// SetThreadPriority (hThread, THREAD_PRIORITY_IDLE);
SetThreadPriority (hThread,
GetThreadPriority(GetCurrentThread()));
}
}
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}
else
{
if (pERCtrl->ctrlWord.FirstScan)
{
rungState = FIRST_SCAN;
}
else if (pERCtrl->ctrlWord.Enableln)
{
rungState = RUNG_TRUE;
}
else
{
rungState = RUNG_FALSE;
}
SetEvent(hControllerState);
}
return;
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Thread Priorities in a Multithreaded External Routine DLL

If you use Microsoft C or C++ to develop your external routine, use only the
‘_beginthread’ C runtime function, as shown above in the example. By using the
‘_beginthread’ and °_endthread’ calls verifies that the system resources are
properly allocated by the Microsoft C runtime library.

When developing a multithreaded DLL, you must link with the multithreaded
version of the C runtime library. Use the Multithreaded DLL option in your
project settings for the run-time library option.

Keep in mind that the default priority assigned to a thread upon its creation is
THREAD_PRIORITY_NORMAL. This priority level (priority level 2) is
reserved for running the controller’s periodic tasks. Set the priority of the newly
created thread to something more appropriate so as not to interfere with the
execution of periodic tasks in the controller. The example above shows how to set
the thread priority to be equal to the priority of the parent thread, or
THREAD_PRIORITY_IDLE if the thread does not perform any time-critical

operations.

The following table shows the mapping between thread priorities and the
controller's task priorities:

Continuous TaskTHREAD_PRIORITY_LOWEST

Periodic Task (pri. 3)THREAD_PRIORITY_BELOW_NORMAL
Periodic Task (pri. 2)THREAD_PRIORITY_NORMAL
Periodic Task (pri. 1)THREAD_PRIORITY_ABOVE_NORMAL

If you do not set the priority of a thread created via the “_beginthread” runtime
function to the recommended values, periodic task overlap faults or watchdog
faults can occur.

THREAD_PRIORITY_ABOVE_NORMAL because it will interfere with the
operation of critical controller system threads and may result in unpredictable
behavior of the controller.

c ATTENTION: Do not set the priority of any thread to a value greater than
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Debug External Routines

136

You can debug external routines by setting up a debug session.

Set Up the Debug Session

If you built your DLL with Program Database Symbolic Information (PDB), you
must copy the PDB file into the directory where the External Routine DLL is
copied during a download to the controller. This file is not copied as a part of the
normal download to the SoftLogix controller.

For example, if you have a controller in slot 3 that is using an External Routine
DLL called InlineExample.dll, copy InlineExample.pdb to:

C:\Program Files\Rockwell Automation\SoftLogix 5800\data\slot03.

The location 1C:\Program Files\Rockwell Automation\SoftLogix 5800 is
where the SoftLogix controller is installed. The location “\data\slot03’ is where
data related to a particular instance of the controller resides. The slot directory is
created as needed when a controller is inserted into the SoftLogix Chassis
Monitor.
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Start a Debug Session

To debug an external routine, execute the SoftLogix controller
(SoftLogix5800.exe) from the Visual Studio debugger. Create an empty
project and edit the project settings.

ATTENTION: Do not attempt to control equipment while debugging
external routines.

1. Set the debug dialog box as follows.

InlineExample Property Pages

Configuration: | Active(Debug)

#- Common Properties
=) Configuration Properties

e R e B e T e

General

|%| Platform: |Active(Win32)

Debugger to launch
Local Windows Debugger

] Configuration Manager...

v

Debugging Command C:'\Program Files\Rockwell Automation\SoftLogix5800\Goftlog
CfC++ Command Arguments -3 -disable_watchdog [w]
Linker Working Directory

Manifest Tool Attach No

R Debugger Type Auto

XML Document Generator
Browse Information

Build Events

Custom Build Step

Code Analysis
Application Verifier

Environment
Merge Environment
5QL Debugging

Command Arguments

Yes
No

The command line arguments to pass to the application.

O H Cancel H Apply

Debug Dialog Box Item

Description

Executable for debug session

C:\Program Files\Rockwell Automation\SoftLogix 5800\ SoftLogix5800.exe

Program arguments

-n -disable_watchdog

Where n is a number that represents the slot number of the controller. Make sure to include a space between both
arguments

For example, -3 -disable_watchdog.
The 3 flag indicates that the controller is in Slot 3.

The disable_watchdog flag lets you run the controller in the debugger and it disables the watchdog so you can step
through your code without faulting the controller. This flag also forces the controller to run in Test mode (transition to
Run mode is disabled), which causes output modules to be set to their Program mode.

Make sure you choose the Softlogix5800.exe executable from the install
path for SoftLogix 5800 controller (by default, the Rockwell Automation

folder).

Be sure you disable the watchdog timeout by entering - (slot#) -

disable_watchdog (asshown above).

Perform a Build — Clean and then a Build — Batch Build. Verify that both
Debug and Release are selected and then Rebuild All.

This should produce debug information within the DLL.
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Data Type Support

3. Copy the external_routine.pdb file produced by visual studio to the
SoftLogix 5800\data\s/os# folder.

4. Map over the DLL file produced into the Logix Designer application
project for all JXR instructions

5. Download the project to the controller and go offline
6. Remove the controller from the chassis.

7. Go back to Visual Studio and set your break points (see Set Breakpoints in

External Routine Code).
8. Start the Visual Studio Project into Debug Mode by pressing F5.

9. If you watch the SoftLogix Chassis Monitor, you should see a SoftLogix
controller inserted into the chassis.

Now you can step through your code in Visual Studio.

Set Breakpoints in External Routine Code

When you download a project to the controller, this loads (or re-loads) the DLLs
containing your external routines. Once the external routine DLLs are loaded,
you can set breakpoints in any of the external routines.

The table defines the supported data types.

Data Type (++ Data Type Passing Method Type Checking
BOOL Bool By reference Strong
By value
INT Short By reference Strong
By value
DINT Long By reference Strong
Int By value
SINT Char By reference Strong
By value
REAL Float By reference Strong
By value
unt Structure By reference Weak
The type declaration must have the struct
keyword.
Others Foid* By reference Weak
All nonliterals are accepted.
The Logix Designer application arrays pass type checking if the external routine
parameter is declared void * or uses ‘arrayIType arrayName[ |” convention. Arrays
are passed by reference. Their element size and number are passed to an external
routine via a control structure that can be checked at run time if desired by the
external routine developer.
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ARRAY Example

( Declaration
extern "C" __declspec(dllexport) float SumArray(EXT_ROUTINE_CONTROL* pERCtrl,
float Val[])

XML Declaration

<Routine>
<EntryPoint>SumArray</EntryPoint>

<Description>Sum floating point array elements</Description>
<Signature>float SumArray(EXT_ROUTINE_CONTROL* pERCtrl,

float Val[])</Signature>
</Routine>

Software Declaration
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INTEGER Example
( Declaration
extern "C" __declspec(dllexport) int SomeCalculation(EXT_ROUTINE_CONTROL* pERCtrl,
int val)
XML Declaration

<Routine>
<EntryPoint> SomeCalculation </EntryPoint>
<Description>Do an important calculation</Description>
<Signature>int SomeCalculation (EXT_ROUTINE_CONTROL* pERCtrl,
int val)</Signature>
</Routine>

Software Declaration
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STRUCTURE Example
( Declaration
struct MyStruct
{
// Structure with four integers
int n1;
int n2;
int n3;
int sum;
¥

extern "C" __declspec(dllexport) int uvUDT(EXT_ROUTINE_CONTROL* pERCtrl,
MyStruct* pMS)

XML Declaration

<Routine>
<EntryPoint>uvUDT</EntryPoint>

<Description>This function accepts a pointer to a UDT</Description>
<Signature>int uvUDT(EXT_ROUTINE_CONTROL* pERCtrl,

struct MyStruct* pMS)</Signature>
</Routine>

Software Declaration
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STRING Example
( Declaration
struct RA_String
{
unsigned long Len;
char Data[82];
¥

extern "C" __declspec(dllexport) void StringFunc(EXT_ROUTINE_CONTROL* pERCtrl,
RA_String* pInRA_String, RA_String* pOutRA_String)

XML Declaration

<Routine>
<EntryPoint>StringFunc</EntryPoint>
<Description>This function accepts two strings. </Description>
<Signature>void StringFunc(EXT_ROUTINE_CONTROL* pERCtrl,
struct RA_String* pIn, struct RA_String* pOut)</Signature>

</Routine>

Software Declaration
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Packing in Structures

Take care when designing user-defined structures that are shared between the

SoftLogix controller and external routines. The packing mechanisms vary

between the Visual Studio compiler and the Logix Designer compiler. This table

and guidelines help illustrate this situation.

Logix Designer Application Structure Storage

Member Data Type Alignment Packing Storage

Consecutive BOOLs 4 byte boundaries bit packed across storage ((N-1bits /32) + 1) * 4 bytes

Array <BOOL> 4 byte boundaries bit packed across storage ((N-1bits /32) 4 1) * 4 bytes

BOOL 1 byte boundaries 1 per byte of storage 1byte

SINT 1 byte boundaries 1 per byte of storage 1 byte

INT 2 byte boundaries 1 per 2 bytes of storage 2 bytes

DINT 4 byte boundaries 1 per 4 bytes of storage 4 bytes

REAL 4 byte boundaries 1 per 4 bytes of storage 4 bytes

Array <nonBOOL> 4 byte boundaries 1 per N bytes of storage (eleSize * eleCount) bytes
<StructureT> (such as, UDT) 4 byte boundaries 1 per N bytes of storage Ceiling (sizeof(StructureT) / 4) * 4 bytes

o Aggregates like arrays and structures start on 4-byte boundaries.

o Consecutive BOOLs are bit-packed, as are boolean arrays.

o SINTs and BOOLSs are one-byte aligned unless noted above.
o INT is 2-byte aligned.

e REAL and DINT are 4-byte aligned.

o Gaps of one or more bytes may exist between items.

This table shows the Microsoft packing for Visual Studio software, version 6.0. If
you are not using this version of Visual Studio software, consult your
documentation for appropriate packing information.

Microsoft Win32 Structure Storage (default n=8)

Member Data Type Alignment Packing Storage

BOOL Min(1,n) byte boundaries 1 per byte of storage 1byte

Char Min(1,n) byte boundaries 1 per byte of storage 1byte

Short Min(2,n) byte boundaries 1 per 2 bytes of storage 2 bytes

Int Min(4,n) byte boundaries 1 per 4 bytes of storage 4 bytes

Long Min(4,n) byte boundaries 1 per 4 bytes of storage 4 bytes

Float Min(4,n) byte boundaries 1 per 4 bytes of storage 4 bytes

Array <AnyT> Min(eleAlignment,n) byte boundaries 1 per N bytes of storage (eleSize * eleCount) bytes

<StructureT> (such as, struct)

Min(largestOfMember,n) byte boundaries

1 per N bytes of storage

Sizeof(StructureT) bytes
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Parameter Type Checking

Logix Designer Application Data Type

Formal Parameter Enumeration

Allowed C Language Types (XML)

Literal integer value (such as 121) IntegerValue Char, short, int, long, bool
DINT IntegerAddress Int*, long*
IntegerValue Int, long
VoidAddress Void*
INT IntegerAddress Short*
IntegerValue Short
VoidAddress Void*
SINT IntegerAddress Char*
IntegerValue Char
VoidAddress Void*
Literal floating point values (such as 12.345) FloatingPointValue Float
REAL FloatingPointAddress Float*
FloatingPointValue Float
VoidAddress Void*
BOOL IntegerAddress Bool*
IntegerValue Bool
VoidAddress Void*
Literal BOOL IntegerValue Bool
unt StructureAddress Struct AnyStructT* s
VoidAddress Void*
Arrays ArrayAddress Char var[], short var[], int var[], long var{], Bool var(],
float var(], struct AnyStructT var{]
VoidAddress Void*

Return Parameter

Only floating point and integer values can be returned from the external routine.
You cannot pass a pointer to a memory location as the return parameter. This is
enforced to maintain the integrity of the controller. Note that all memory that is
referenced by both the controller and an external routine must have been

allocated by the controller.

Logix Designer Application Data Type

Formal Parameter Enumeration

Allowed Clanguage Types (in XML)

DINT IntegerValue Int
Long
INT IntegerValue Short
SINT IntegerValue Char
REAL FloatingPointValue Float
BOOL IntegerValue Bool
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Export Functions by Using
C++ Export Style

// Exported Functions:

If you export your external routine functions by using the C++ export style, make
sure that the EntryPoint value in your XML resource exactly matches the C++
decorated name that is exported by your C++ compiler.

Visual Studio software includes a tool (dumpbin.exe) that you can use to obtain

the C++ decorated name from your DLL file. The dumpbin.exe tool is installed
as part of Visual Studio product. The examples below show how to use this tool.

InlineExample.h

__declspec(dllimport) int SumArray(EXT_ROUTINE_CONTROL* pERCtrl,

int Vval[]);

InlineExample.cpp

__declspec(dllexport) int SumArray(EXT_ROUTINE_CONTROL* pERCtrl,

{
// body of function.

Dumpbin.exe /exports InlineExample

int val[])

Run dumpbin.exe

Run dumpbin.exe with the /exports flag set to display the decorated names for all
of the exported routines. The following is the output running dumpbin /exports
onaC++ DLL.

For example, entering this command:

.dll

displays this output information.

Microsoft (R) COFF Binary File Dumper Version 6.20.8700
Copyright (C) Microsoft Corp 1992-2000. All rights reserved.

Dump of file InlineExample.dll

File Type: DLL

Section contains the following exports for InlineExample.dll

@ characteristics

3BA9F7A0 time date stamp Thu Sep 20 10:05:20 2001

0.00 version
1 ordinal base
1 number of functions
1 number of names

ordinal hint RVA name

1 0 §P0B100A ?SumArray@@YAHPAUEXT ROUTINE_CONTROL@@QAH@Z
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Summary
4000 .data
1000 .idata
2000 .rdata
2000 .reloc
1000 .rsrc
28000 .text

Edit XML Resource

Change the <EntryPoint> tag to be the decorated name (found when you ran
dumpbin.exe). The XML EntryPoint name must EXACTLY match the
decorated named displayed by the dumpbin.exe utility.

<?xml version="1.0" encoding="UTF-8"?>
<RA_ExternalRoutines_XML>
<Description>Sum array elements.</Description>

<Routines>
<Routine>
<EntryPoint>?SumArray@@YAHPAUEXT_ROUTINE_CONTROL@@QAH@Z</EntryPoint>
<Description>Sum integer array elements</Description>
<Signature>int SumArray(EXT_ROUTINE_CONTROL* pERCtrl,
int Vval[])</Signature>
</Routine>
</Routines>

</RA_ExternalRoutines_XML>
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Other Considerations

Consider these suggestions for your external routines.

Pass Tags by Reference

You can pass tags by reference in a synchronous, single-threaded routine. You
should not pass these memory addresses to another thread or process because it is
possible for the originating tag to be deleted. Then, the reference to the
originating tag in the thread or process becomes invalid and causes an

access violation.

External Routine DLL that Uses Other DLLs

If you create an external routine DLL that uses other DLLs, make sure that the
additional DLL files are accessible to the SoftLogix engine at runtime. For
example, assume external routine MyER.DLL uses another file called
MyAdditionalFile. DLL. The Logix Designer application copies MyER.DLL into
the project area and downloads MyER.DLL to the appropriate controller slot
during download. However, the Logix Designer application does not copy or

download MyAdditionalFile. DLL.

To make MyAdditionalFile. DLL available on the target machine, put the
MyAdditionalFile. DLL file into the Windows system32 directory on the target
machine. This makes sure that the file is available when needed. Otherwise, when
the controller attempts to perform the Windows LoadLibrary call for
MyER.DLL it will fail because the MyAdditionalFile. DLL cannot be found.

As a better solution, statically link any additional DLL files that are needed right
into the external routine DLL. This leaves only one file and the Logix Designer
application takes care of copying the DLL to the correct places.
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Notes:
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Use OQutbound Events

Program Windows Events to Monitor and
Change Controller Execution

Topic Page
Use Outbound Events 149
Configure Windows Events to Launch Tasks within the SoftLogix Controller 153
Programmatically Saving the Controller 158

This chapter discusses how to program Windows events to control and monitor
execution of the SoftLogix controller. There are different ways to
programmatically use Windows events to monitor and change SoftLogix
controller execution.

Use outbound events in asynchronous external routines to detect a change in the
mode of a controller, allowing the external routine to start and stop asynchronous
code appropriately.

Use the standard Windows ‘wait’ functions to test or wait for these events.
Replace the ‘xx” with the 2-digit slot number where the controller resides. For
example, if you want to detect if the controller in slot 4 is in Run mode, check the

SOFTLOGIX_04_RUN event.

Windows Event

Description

SOFTLOGIX _>cxc_STARTUP

This event is set after the controller in slot xx:x completes its power-up sequence. This event is reset when the
controller is removed from the chassis or is shut down by the Windows operating system.

SOFTLOGIX _>cxc_SHUTDOWN

This event is set when the controller in slot xxis removed from the chassis or is shut down by the Windows operating
system. This event is reset otherwise.

SOFTLOGIX_>cx_MODE_CHANGE

This event is set whenever the controller in slot x:x changes mode. This event is created as an automatic reset event.

SOFTLOGIX _>cx_PROGRAM

This event is set when the controller in slot xxis in Program mode. This event is reset when the controller in slot xx
is not in Program mode.

SOFTLOGIX _>cxc_RUN

This event is set when the controller in slot xcxis in Run mode. This event is reset when the controller in slot xis not
in Run mode.

SOFTLOGIX _>cxe_TEST

This event is set when the controller in slot xcxis in Test mode. This event is reset when the controller in slot xxis not
in Test mode.

SOFTLOGIX _scx_FAULT

This event is set when the controller in slot x:xis faulted. This event is reset when the controller in slot x:xis
not faulted.

Rockwell Automation Publication 1789-UMO002K-EN-P - January 2015 149



Chapter8  Program Windows Events to Monitor and Change Controller Execution

Programming Example: Outbound Events

This example monitors a controller for mode changes and displays the controller

mode whenever a change occurs.
/****************************************************************************

*% *%
** SOFTLOGIX 5800 OUTBOUND EVENTS EXAMPLE CODE *x
** COPYRIGHT (c) 2003 ALLEN-BRADLEY COMPANY, L.L.C. *x
k% k%
** All rights reserved, except as specifically licensed in writing. *x
** The following work constitutes example program code and is intended *x
** merely to illustrate useful programming techniques. The user is **
** presponsible for applying the code correctly. The code is provided *x
** AS IS without warranty and is in no way guaranteed to be error-free. **

SRR SRR SR KK SR SOK SR SOK SO SR SOK KK S KK KR S KK SR SRR K Sk KK SRk oK ok Rk ok

/****************************************************************************

FILE: OutBoundEventExample.cpp
FULL DESC:

This is an example command mode application that will indicate when
a SoftLogix5800 controller changes modes. It uses the new Outbound
Event support that is being introduced with version 12 of the
SoftLogix5800 product.

It should be compiled using the Microsoft Visual Studio compiler.
You can use the following steps to compile and run this example.

1) Open a Windows command prompt window by choosing
Start->Run, and entering cmd for the command line.

2) Make sure that the Microsoft Visual Studio compiler bin
directory is in your path.

3) Execute the compiler using the following command
cl OutBoundEventExample.cpp

4) Run the resultant executable using the following command
OutBoundEventExample 3
The 3 in the example above indicates the slot number for
the controller for which you want to monitor mode changes.

This example code waits for the controller mode change event,
and after receiving the mode change event, checks the controller
mode events to determine and display the new controller mode.

¥ O K K K X X K X X K K K X X XK X K K X X X X X K X X ¥ %

Copyright Allen-Bradley Company, Inc. 2003

*

****************************************************************************/

#include <stdio.h>
#tinclude <windows.h>
#include <tchar.h>

// Define event handle variables
HANDLE hModeChange = 0;

HANDLE hProgramMode = 0;

HANDLE hRunMode = 0;

HANDLE hTestMode = 9;

HANDLE hFaultMode = 9;
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// Use strings to define the event names in which we are interested
// The user will pass in the slot number via the command line

TCHAR sa_mode_change_event_fmt[] = _T("SOFTLOGIX_ %0©2d_MODE_CHANGE");
TCHAR sa_program_event_fmt[] _T("SOFTLOGIX_%02d_PROGRAM");
TCHAR sa_run_event_fmt[] _T("SOFTLOGIX_%@2d_RUN");

TCHAR sa_test_event fmt[] _T("SOFTLOGIX_ %02d_TEST");

TCHAR sa_fault_event fmt[] _T("SOFTLOGIX_%@2d_FAULT");

int main(int argc, char *argv[])
{
int slot = ©;
DWORD status = 0;
TCHAR eventname[_MAX_PATH];
// We will keep the mode event handles in an array for the WaitForMultipleObjects call
HANDLE EventArray[4];
HANDLE *events = &EventArray[0];
int numevents = 0;

// Make sure a slot number is passed in on the command line

argc--, argv++;

if (argc != 1)

{
_tprintf(_T("You must enter a slot number on the command line.\n"));
fflush(stdout);
return 1;

}

slot = atoi(*argv);
(void) GetLastError();

// Create the mode change event. Note: it must be created as auto reset.
_stprintf(eventname, sa_mode_change_event_fmt, slot);
hModeChange = CreateEvent (NULL, FALSE, FALSE, eventname);
if (hModeChange == NULL)
{
_tprintf(_T("Bad mode change handle\n"));
_tprintf(_T("GetLastError() = %d\n"), GetLastError());
return 1;

}

// Create the program mode event. Note: it must be created as manual reset.
_stprintf(eventname, sa_program_event_fmt, slot);
hProgramMode = CreateEvent (NULL, TRUE, FALSE, eventname);
if (hProgramMode == NULL)
{
_tprintf(_T("Bad program mode event handle\n"));
_tprintf(_T("GetLastError() = %d\n"), GetLastError());
return 1;
}
else
{
// Add the program mode event to the event array
EventArray[numevents] = hProgramMode;
numevents++;

}

// Create the run mode event. Note: it must be created as manual reset.
_stprintf(eventname, sa_run_event_fmt, slot);

hRunMode = CreateEvent (NULL, TRUE, FALSE, eventname);

if (hRunMode == NULL)
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{
_tprintf(_T("Bad run mode event handle\n"));
_tprintf(_T("GetLastError() = %d\n"), GetLastError());
return 1;

}

else

{
// Add the run mode event to the event array
EventArray[numevents] = hRunMode;
numevents++;

}

// Create the test mode event. Note: it must be created as manual reset.
_stprintf(eventname, sa_test_event_fmt, slot);

hTestMode = CreateEvent (NULL, TRUE, FALSE, eventname);

if (hTestMode == NULL)

{
_tprintf(_T("Bad test mode event handle\n"));
_tprintf(_T("GetLastError() = %d\n"), GetLastError());
return 1;

}

else

{
// Add the test mode event to the event array
EventArray[numevents] = hTestMode;
numevents++;

}

// Create the fault mode event. Note: it must be created as manual reset.
_stprintf(eventname, sa_fault_event_fmt, slot);

hFaultMode = CreateEvent (NULL, TRUE, FALSE, eventname);

if (hFaultMode == NULL)

{
_tprintf(_T("Bad fault mode event handle\n"));
_tprintf(_T("GetLastError() = %d\n"), GetLastError());
return 1;

}

else

{
// Add the fault mode event to the event array
EventArray[numevents] = hFaultMode;
numevents++;

}

// We are now ready to start waiting for mode changes!
_tprintf(_T("Ready\n"));
fflush(stdout);

// Loop forever, waiting for mode changes. The user must perform a control-c to

// stop the application

while (1)

{
// First we wait for the single mode change event. The mode change event is an
// automatic reset event that is set by the SoftLogix controller every time the
// controller is changing modes. Once the mode change event is set, we need to
// check the state of the acutal mode events.
status = WaitForSingleObject(hModeChange, INFINITE);
switch (status)

{
case WAIT_OBJECT_O:
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Configure Windows Events to
Launch Tasks within the
SoftLogix Controller

_tprintf(_T("Mode change occured: "));

fflush(stdout);
break;

// A mode change occured. Now we have to check to determine the new controller mode.
// This is done by performing a WaitForMultipleObjects on the mode event handles.
// These events are manual reset events that are controlled by the SoftLogix

// controller.

// Only one of these events can be set at any given time.

// Log a message to the screen indicating the new controller mode, and then go back

// to waiting for the mode change event above.

status = WaitForMultipleObjects(numevents, EventArray, FALSE, INFINITE);

switch (status)
{
case WAIT_OBJECT_O:
_tprintf(_T("now
fflush(stdout);
break;
case WAIT_OBJECT_O+1:
_tprintf(_T("now
fflush(stdout);
break;
case WAIT_OBJECT_O+2:
_tprintf(_T("now
fflush(stdout);
break;
case WAIT_OBJECT_0+3:
_tprintf(_T("now
fflush(stdout);
break;

return 0;

in

in

in

in

program mode\n"));

run mode\n"));

test mode\n"));

fault mode\n"));

Windows event tasks are functionality associated with Microsoft’s

Windows 2000 and Windows XP operating systems. Applications outside of the
Logix Designer application (Visual Basic, RSView, Custom C applications,
external routines, and so forth) can cause a task within the SoftLogix5800

controller to execute.

Configure a Windows-event Task in the Controller

In the SoftLogix project, we will create a task and configure the trigger as a

Windows event on the controller. Follow these steps.

1. Launch the Logix Designer application.
2. Open the controller]1 project we created previously.

3. In the Controller Organizer, right-click Tasks folder and choose

New Task.
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4. Type the information in the fields specific to the task.

Field Description
Name Type a task name.
Description Type a description for the task.

Type pull-down menu

Choose the Event type.

Trigger pull-down menu

Choose the action that will trigger the task’s execution.

Execute Task If No Event Occurs Within

Check the box if you want to allow the task to execute if the timeout period expires before an event triggers
the task.

Priority

Type the priority level for the task.

Watchdog field

Type the value in milliseconds for the watchdog timer. If a watchdog timer expires, a Major fault occurs.

Disable Automatic Output Processing to Reduce Task Overhead

Click the checkbox if you want to prevent the external output modules to be updated to the controller’s data table
values at the end of the task scan.

Inhibit Task

Click the checkbox if you want to prevent the controller from executing this task. If the checkbox is checked, the task
stillis prescanned. If the task is then enabled when the controller is already in Run mode, the task is not rescanned
again. This feature can be useful to test, diagnose, or start up your project.

5. Click OK.

The task appears in the Controller Organizer under the Tasks folder. Tasks
are listed in alphabetical order.

i RSLogix 5000 - controller1 [1789-L60 18.1]*
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=

For more detailed information on planning specific types of event tasks, see the
Logix5000 Controllers Common Procedures Programming Manual,

publication_1756-PM001.
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Trigger a Controller Task from a Windows Application

In your application, such as Visual Basic or FactoryTalk software, use standard
Windows API functions to open and set the Windows event in the controller.

Make sure you do the following:

¢ Name the Windows-event task in the controller with the same name as the
Windows event in the external application.

e Open or create the Windows event in the external application as an
‘automatic reset’ event, otherwise the task within the controller executes
continuously once the Windows event is set.

o Use a CreateEvent call to create the Windows event; use a SetEvent call to
signal the Windows event.

Programming Example: Windows Event

This example, a Visual Basic application, uses Windows events to communicate
to a SoftLogix controller. The application passes data via a memory-mapped file

by using the Win32 standard library.
~=lol x|

Stop Reset
-’ Counter | Counter | Run Mode

37 0.5660658

Errors:

The following example code shows how you can create the public declarations:

Public Declare Function CreateEvent Lib "kernel32" Alias "CreateEventA" _
(1pEventAttributes As Any, ByVal bManualReset As Long, _
Byval bInitialState As Long, ByVal lpName As String) As Long

Public Declare Function SetEvent Lib "kernel32" (ByVal hEvent As Long) As Long

The following example code shows how you can use the CreateEvent and

SetEvent calls. This example uses the shutdown, program, and run outbound

events (see page 149) before executing the Windows event named ‘counter.

There is a corresponding Windows-event task in the controller named ‘counter.
Dim hCounter As Long

Dim hOutbound(3) As Long
Dim hCounter As Long

Private Sub Form_Load()
Dim ErrorCodeEventl As Long
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On Error GoTo noHandle
ErrorCodeEventl = ©

hOutbound(®) = CreateEvent(ByVal 0&, o0, 0o,
ErrorCodeEventl =
hOutbound(1) =
ErrorCodeEventl =
hOutbound(2) =
ErrorCodeEventl =
hCounter =
ErrorCodeEventl =
If ErrorCodeEventl <> 183 Then

End

'handle error
If

noHandle:

End Sub

"SOFTLOGIX_©1_SHUTDOWN")

Err.LastDl1lError
CreateEvent(Byval o0&, 0, o,
Err.LastDllError
CreateEvent(Byval 0&, 0, 0o,
Err.LastDllError
CreateEvent(Byval @&, ©, ©, "Counter")
Err.LastDl1lError

"SOFTLOGIX_@1_PROGRAM")

"SOFTLOGIX_©1_RUN")

'183 = Event already exists which is OK

Private Sub Form_Unload(Cancel As Integer)

CloseHandle
CloseHandle
CloseHandle
CloseHandle

End Sub

(hCounter)

(hOutbound(9))
(hOutbound(1))
(hOutbound(2))

Private Sub pbCounter_Click(Index As Integer)
Dim ErrorCodeEventl As Long

SetEvent (hCounter)

ErrorCodeEventl =

If ErrorCodeEventl Then

End
End Sub

Private

'Handle error
If

Sub Timerl Timer()

Dim inMode As Long
Dim ErrorDescription As String

Err.LastDllError

inMode = WaitForMultipleObjects(3&, hOutbound(®), False, ©)
Select Case inMode

End

End Sub

Case WAIT_OBJECT O +
Label3.BackColor
Label3.Caption =

Case WAIT_OBJECT_O +
Label3.BackColor
Label3.Caption =

Case WAIT_OBJECT @
Label3.BackColor
Label3.Caption =

Case Else
Label3.BackColor
Label3.Caption =

Select

2

= &HFFO0&

"Run Mode"

1

= &HFF8080
"Program Mode"

= &HFFOOFF
"SHUTDOWN Mode"

= &HFFFFFF
"Other Mode"
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Prog rammatica"y Saving the From an external routine or application, you can programmatically save the

current controller information (tag data values and configuration information).

Controller

A programmatic save can use these pre-defined Windows events. Replace the xx’
with the 2-digit slot number where the controller resides.

Windows Event Description

SOFTLOGIX _>cxc_KICKSAVE This incoming event indicates that a save is to be forced in the controller in slot xx.

SOFTLOGIX _>¢x;_SAVEPERMITTED This outhound event indicates that a save is permitted in the controller in slot x:x.

SOFTLOGIX _>cxc_SAVESTART This outbound event indicates that a save has started in the controller in slot xx.

SOFTLOGIX_xzx:_SAVEDONE This outbound event indicates that a save has completed in the controller in slot xx.

SOFTLOGIX _>¢x;_SAVELOCK This event is a handshake between multiple clients. Use this event to prevent multiple clients from attempting to start

a save at the same time in the controller in slot x:x.

Programming Example: Programmatic Save of Controller

The following example codes show how you can use all of the above events to
programmatically save the contents of a controller. This code uses printf
statements to help track progress through the application.

int savenow(int slot)

{

158

DWORD status;

WCHAR eventname[_MAX_PATH];
SECURITY_ATTRIBUTES sa;
PSECURITY_DESCRIPTOR pSD;

// Create a NULL DACL to allow other tasks to access the external events.
pSD = (PSECURITY_DESCRIPTOR) LocalAlloc(LPTR, SECURITY_DESCRIPTOR_MIN_LENGTH);
if (pSD == NULL)

return 1;

if (!InitializeSecurityDescriptor(pSD, SECURITY_DESCRIPTOR_REVISION))
return 1;

// Add a NULL DACL for full permission for all

if (!SetSecurityDescriptorDacl(pSD, TRUE, (PACL) NULL, FALSE))
return 1;

sa.nLength = sizeof(sa);

sa.lpSecurityDescriptor = pSD;

sa.bInheritHandle = TRUE;

// CreateEvent(security, manuallyReset, initialState, eventName);
swprintf(eventname, sa_kicksave_event_fmt, slot);
h_kicksaveEvent = CreateEvent (&sa, FALSE, FALSE, eventname);
printf("h_kicksaveEvent = %d

swprintf(eventname, sa_savepermitted_event_fmt, slot);
h_savePermittedEvent = CreateEvent (&sa, TRUE, FALSE, eventname);
printf("h_savePermittedEvent = %d

swprintf(eventname, sa_savestart_event_fmt, slot);

h_saveStartEvent = CreateEvent (&sa, TRUE, FALSE, eventname);
printf("h_saveStartEvent = %d
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swprintf(eventname, sa_savedone_event_fmt, slot);
h_saveDoneEvent = CreateEvent (&sa, TRUE, FALSE, eventname);
printf("h_saveDoneEvent = %d
swprintf(eventname, sa_savelock_event_fmt, slot);
h_saveLockEvent = CreateEvent (&sa, TRUE, FALSE, eventname);
printf("h_saveLockEvent = %d
// Yield remainder of timeslice to make it less likely that a
// context switch will occur between the wait for lock event and
// corresponding SetEvent().
// If saves not permitted (download in progress) OR
// a save is in progress
// Explain
// Else
//  Set lock event
// Kick save event
// Endif
// Wait for save started (if desired)
// Wait for save done (if desired)
SwitchToThread();
if ((WaitForSingleObject(h_savePermittedEvent, @) != WAIT_OBJECT_®) ||
WaitForSingleObject(h_savelLockEvent, @) == WAIT_OBJECT_O)
{
printf("Save not permitted or save already running
return 1;
}
else
{
SetEvent(h_savelockEvent); // Save in progress
printf("Kicking save
SetEvent(h_kicksaveEvent);
}
WaitForSingleObject(h_saveStartEvent, INFINITE);
printf("Save started
WaitForSingleObject(h_saveDoneEvent, INFINITE);
printf(“Save complete
return 90;
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Notes:
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Communicate with Devices on a

DeviceNet Network

Topic Page
Configure Your System for a DeviceNet Network 162
Perform DeviceNet Test 181
DeviceNet I/0 Data 188
Place the Communication Card in Run Mode 190
StatusRegister 191
Example: SoftLogix Controller and DeviceNet 1/0 193

This chapter explains how to configure your SoftLogix controller on a DeviceNet
network.

IMPORTANT  DeviceNet modules are not currently supported in RSLogix 5000 software on
64-bit Windows operating systems.

DeviceNet is supported in SoftLogix software, version 20 or earlier.

DeviceNet is not supported for SoftLogix controllers in the Studio 5000
environment.

The DeviceNet network is an open standard network used for device layer
networking and is responsible for these parameters:

e Node number

o Transmit size

o Receive size

e Message type

o Input data address

o Output data

For additional information about communicating with DeviceNet devices,
see the DeviceNet Network Configuration User Manual,
publication DNET-UMO004.
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COnfigure Your System fora | For the SoftLogix controller to operate on a DeviceNet network, you need

DeviceNet Network the following:
o 1784-PCIDS DeviceNet communication card

o RSLinx software to install the DeviceNet communication driver

o RSLinx software to install the virtual backplane driver

You install the virtual backplane driver only once on the computer running the
SoftLogix controller. This chapter assumes you have already installed these tools:

e Driver

e RSLogix 5000 software to configure the communication card as part of
the SoftLogix system

e RSNetWorx for DeviceNet software to configure the devices on the
network

o IOLinx software so that the SoftLogix controller is able to read and
write I/O data

Step 1: Install the Hardware

Make sure the 1784-PCIDS communication card is properly installed in the
computer. These instructions describe how to do the following:

o Install the card in a PCI slot
o Find the instructions to install the IOLinx software

o Label the card
This section describes these steps in detail.
1. Install the card in any PCI slot within the computer.
It does not matter which PCI slot you use for the communication card.
The PCI slot in the computer does not correspond to the backplane slot in

the SoftLogix Chassis Monitor. You use the SoftLogix Chassis Monitor to
place the communication card in a specific backplane slot.

1784-PCIDS Card~ — N 5 A

— 10.70_cm
D (4.20in.)

12.00 cm
(4.72in.)

2. Install IOLinx software so the SoftLogix controller can use the
1784-PCIDS communication card to control DeviceNet I/O.
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See the DeviceNet Universal PCI Scanner Card Installation
Instructions, publication_1784-IN004.

3. Make a label to place on the mounting bracket of the card, or use a pen to

write on the mounting bracket of the card.

The label should include the serial number of the card and a name you can
use to identify the card from any others you might install in the computer.

IMPORTANT  Remember the serial number of each communication card you install.
You use the serial number to identify which card you want in a
particular slot of the SoftLogix Chassis Monitor.

Step 2: Create the Communication Card in the SoftLogix Chassis
Monitor

Before you can connect the SoftLogix system to the DeviceNet network, you
must create the 1784-PCIDS card as part of the SoftLogix Chassis Monitor.

1. In the SoftLogix Chassis Monitor, from the Slot menu, choose Create
Module.

2. Click Create.

(%5 SoftLogix Chassis Monitor =lolx]
Slot Wiew Options  He

Remoyve Madule, .,

RELir: I I
You also can right-click the slot
and choose Create. J

BOMISSERVD  SERCOS

For Help, press F1

The Select Module dialog box appears.
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3.

8.

In the Select Module dialog box, select the 1784-PCIDS card.

Select Module

todule Type: [1789-LED 5 oft_ogixGE60 Contraller
1784-PCIC ControlMet PCl Meszaging

1724-PCICS ControlMet PCI S canner Cemeal

di

1784-PCIDS DeviceMet PCl Scanner
1784-PMO2AE 2 Asiz Analog/Encoder Servo
1784-PM1ESE 16 Axiz SERCOS

1783-51M 32 Paint Input/Output Simulator
EtherMet/IP SoftLogix5a00 Ethertet/IP

Slot: |3 _I;

Enter the backplane slot number.

For this example, we chose 3 as the slot number.
Click OK.

When the Select Device dialog box opens, choose the serial number of the
1784-PCIDS card that you want.

If you previously configured the 1784-PCIDS card that you selected by
serial number, the Chassis Monitor remembers the configuration from the
last time you used the card (whether in the same or different slot.)

Click Next.
Select Device %]

Type: 1784-PCIDS A4 1784 DeviceMet PC| Scanner
WVendor:  Allen-Bradley
Available Serial Numbers:

Select 1784-PCIDS
DeviceMet Card:

Previous Configuration information exists for this device.
' Use the Previous Configuration

" Reset the Configuration to Default Yalues

< Back I Mest » I Cancel | Helg |

Specify configuration settings for the 1784-PCIDS card:
o Specify the node address (MAC ID) on the DeviceNet network.
o Specify the Baud Rate.
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o Enter the label name for the card (this is the name you wrote on the
label of the card to help you identify the card from others in the same
computer).

Type: 1784-PCIDS A4 1784 DeviceMet PC| Scanner
WVendor:  Allen-Bradley

Serial Murmber: IDDD?4?BS
Metwork Address: |4 3: Baud Rate: ISDD vl

PCI Card Bracket
Label for Serial Mo.: IDNET ]

< Back I Finizh I Cancel Helg

9. Click Finish.

IMPORTANT  When you add a 1784-PCIDS card to the SoftLogix Chassis Monitor, the
card must be connected to a valid, powered DeviceNet network. The
baud rate you choose for the card must be the same as the baud rate
for the DeviceNet network, otherwise, the card fails to insert in the
SoftLogix Chassis Monitor.

For RSLogix 5000 software, version 20.00.00 or later, you can specify any
slot number for the communication card, as long as the RSLinx software
module is positioned in a slot other than its default 0. See page 29.

This example shows the 1784-PCIDS card as a virtual module in the
SoftLogix Chassis Monitor. The status indicators on the virtual monitor
emulate a 1756-DNB communication module.

'Ll SoftLogix Chassis Monitor o ] |
Slat  Wiew Option: Help

Camputer : |F|B1 BEF 200

0 1 ?
i

RSLir

:

For Help, press F1 MUk |

This chassis monitor has a 1784-PCIDS card installed in Slot 3.
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Step 3: Install the Communication Driver
Use RSLinx software to configure the DeviceNet communication driver for the
1784-PCIDS communication card. RSLinx software is a communication server
providing device connectivity. For additional user information on RSLinx
software, see the RSLinx Classic Getting Results Guide,
publication LINX-GRO001.
Follow these steps to install and configure the DeviceNet communication driver.
1. Launch RSLinx software.
2. From the Communications menu, choose Configure Drivers.
File Edit View | Communications Station DDEfOPC  Security  Window  Help
=) & | |
Configure Shortcuts. ..
Configure Client Applications. ..
Configure CIP Options. ..
Configure Gateway. ..
Driver Diagnostics. ..
CIP Diagniostics, .,
Gateway Diagnostics. ..
The Configure Drivers dialog box appears.
Configure Drivers 2x|
—Awailable Driver Types:
Cloge
= Bdd e, e ]
b R Hep |
r— Configured Diivers:
Mame and Description | Status |
Canfigure... |
Startup... |
Start |
Stop |
[elete |
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3. From the Available Driver Types pull-down menu, choose the appropriate
DeviceNet driver.

Configure Drivers

—Awailable Driver Types:

=0

“irtual Back,
(Devicehie

1747-PIC / AIC+ device
DF1 Slave Driver

5-5 SD/SD2 for DH+ devices

lane Diriver

i ;
SLC 500 [DH485) Emulator driver
1784-PCAE. for DH+/DH-485 devices
SoftLogixs driver
Remate Devices via Lins

Gateway

Lloze
= Add New... | [ coe |
| [R5232 DF1 devices Hep |
Ethemet devices
1784-KTC<) for ControlM et devices
1784-KT A TH(D)PETRID) for DH+/DH-485 devices
DF1 Polling Master Driver Statuz
1784-PCL for ControlMet devices Running Canfigure...
1784-PCIC for ControlMet devices Running —

Startup...
Start

Stop

ddild

Delete

TIP

and node address when you created the module in the SoftLogix
Chassis Monitor.

4. Click Add New.

The DeviceNet Driver Selection dialog box appears.

et Driver Sel

n - RSLinx Devicelet-2

ROCKWELL
SOFTWARE

Available DeviceMet Drivers:

Allen-Bradley 1784-PCIDS

Allen-Bradley 1747-SDMNPT

Select |

Cancel

S. Select the 1784-PCIDS driver and click Select.
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The 1784-PCIDS Driver Configuration dialog box appears.
1784-PCIDS Driver Configuration 5[
17684-PCIDS Driver
et Drriver Werzior: 2.01.23
'__-Ka— Copyright & 2005 Rackwell Automation
it Allen-Bradley
System; Windows NT KD Version: 2.01.29
—~FCIDS Device Setup 3 >
Senal Mumber IDD24FEF5 YI [ hoemie
DeviceMet Port Setup FCI Slot I 12
Mode Address ID_ ﬂ Memomy Baze I ed 100000
Interrupt B ase I 4104000
Metwork Baud R | ~|
stuork Baud Hale JE Interupt Mumber I &l
Firmware Revizion I 2008
Test Card | -
Input T able Size I 16
0K I Cancel | Clutput Table Size I B
Thig port iz not curently in uze,
6. Click OK.
The Add New RSLinx Classic Driver dialog box appears.
Add New RSLinx Classic Driver i x|t
Chooze a name faor the new driver. g
[15 characters maximum]
Cancel
[1784-PCIDS -2
7. Name the driver.
8. Click OK.
You will see the driver running.
9. Click Close.

IMPORTANT  You install the DeviceNet communication driver only on the computer
that you use to run RSNetWorx for DeviceNet software. This example
assumes that you are running the SoftLogix controller and
RSNetWorx software on the same computer.
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Step 4: Configure the Communication Card as Part of the Project

Use RSLogix 5000 software to map the 1784-PCIDS communication card as
part of the SoftLogix project. In the Controller Organizer, add the
communication card to the I/O Configuration folder.

You should already have added the SoftLogix controller to the project.

See Step 1: Create and Configure the Controller in the Softlogix Chassis
Monitor on page 27,

Your controller is offline.

1. In RSLogix 5000 software, right-click the I/O Configuration folder and
choose New Module.

Controller Organizer -
=5 Controller SoftLogix_contraller

A Controller Tags

: Controller Fault Handler

| Power-Up Handler

14550 Tasks

E% IMainTask.

C& MainPrograrn

‘(3 Unscheduled Programs [ Phases
=-£5] Mation Groups

L[ Ungrouped Axes
----- [ Add-On Instructions
=-£5 Daka Types

Cﬁ User-Defined
C@, Skrings

Cﬁ Add-On-Defined
Cﬁ Predefined

----- [T Trends
=5 10 Configurakio
SR = JEackplans O-A4 17} Virtual Q=
80 [1] 1785-L60 SoftLogix_cont | 0 Mew Madue...
B Paste Chrl4y
Print »

2. Expand the Communications list and select the 1784-PCIDS
communication card.
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The Select Module dialog box appears.
M Select Module x|
M odule |Description |Vendor |
=+ Communicakions
PCI-based Controltet Bridge Allen-Eradley
PCI-based ControlMet Bridge Allen-Bradley
L & Allen-Bradley
SoftLogixS800 Etheriet/IP Allen-Bradley
- Cther
Find.. | AddFavarte |
Ey Category By Yendor Favorites I
0k I Cancel Help |
¥
3. Click OK.
The Select Major Revision dialog box appears.
Select Major Revision
Select major revizion for new 1734-4CH15/C
module being created.
Maior Revision: | ~ |
Ok | Cancel | Help |
4. Choose the Major Revision number for this module.
5. Click OK.
The New Module dialog box appears.
B
Type: 1784-PCIDS DeviceMet Service
Yendar: Allen-Bradley
Name: IDevicenet_comm_modulel Slok: |3 _Ij
D egcription: ;I Input Size: I124 _lj [32-bit) -
LI Cutput Size: |'|23 _Ij [32:bit] -——
Statuz Size: | 32 7 [32-bil] -f——
Fievizion: |3_ I1 _|::l Electronic Keying: IEompatthe Keping j
v Open Maodule Properties oK I Cancel I Help
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6. Enter the name and slot number, (for this example, slot number 3 is used,
which matches the SoftLogix Chassis Monitor location), Input Size,
Output Size, and Status Size.

Make sure your selections for Input Size, Output Size, and Status Size are
large enough to hold the data you expect. If the sizes are too small, data
truncates. If the sizes are too large, the software zero pads the data blocks.

7. Click the Open Module Properties box and click OK to complete the

system configuration and develop your program logic.

Step 5: Download the Project to the Controller

1. From the Communications menu, choose Who Active.

RSLogix 5000 - SoftLogix_Controller_ControlNet [178

File Edit Yiew Search Logic | Communications Tools Wi

eV =TT L —

Select Recent Path. ..
Offline f. T RUN I
Mo Forces ». F ak G0 Online
e & || BAT
Mo Editz Ig‘. Ol Upload

,7 Download

Program Mode

...... [ Ungrouped Axes

23 add-0n Instructions Run Mode
=5 Data Types Test Mode
: Cﬂ User-Defined
Cﬂ Skrings Lock Cantraller
g Add-On-Defined PR,
- Cg Predefined
- Module-Defined Go To Fauls

The Who Active dialog box appears.

=1ol x|

¥ Autobrowse Iml

-2 wworkstation, USMAYRRUGEERIOS Go Online I
H-@% Linx Gateways, Ethernet

=5 AE_ETHIP-1, Ethernet Upload... |

=5 AB_KT-1, Data Highway Plus

2 A PCIC-1, Controlbet Dawnload | -

B3 AB_YEP-1, 1759-A417/4 Yirtual Chassis ;

Q 00, Wworkstation, RSLin: Server Updsate Rimiware:. |

ﬂ 01, 1789-L60/A Softlogi Controller, SoftLogi nkraller_Co Tl |

E! 0z, 1754-PCICS, PCICS INVALID PCI CONFIG 3.10.42

Help |

1 ] ©B
Path: AB_VEP-141 Set Project Path | -
Path in Project: <none: -

Clear Project Fath |

4

2. Browse to the SoftLogix controller.

3. Click Set Project Path button to cause this controller’s path to be saved as
part of the .acd and will link the .acd project with this path to the

controller.
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4. Click Download.

The Download dialog box appears.

Download offline project 'Saftlogik_Contraller_ContralMet ta the
! controller

Connected Contraller:

Mame: SoftLogix_Contraller

Type: 1789-LE0/A SoftlogixB8E0 Contraller
Path: AB_WEP-141

Serial Number: 702464324

Security: - No Protection

3 The controller iz in Remote Fun made. The made will be changed ta
_Fiemote Program prior to download. AR i

3 DAMGER: Unexpected hazardous mation of machinery may acour.

Some devices maintain independent configuration settings that are
not loaded to the device during the download of the contraller.

erfy theze devices [drives, network devices, 3rd party products]
have been praperly loaded befare placing the controller inta run mode.

Failure ta load proper configuration could result in misaligned data and

unexpected equipment operation. .

Download I Cancel | Help |

5. Click Download on the Download dialog box.

This will download the .acd project into the controller and put you online
with the controller.

IMPORTANT  Thevirtual backplane driver must be installed via RSLinx software
before you can download a project to the SoftLogix controller.

Step 6: Define the Scanlist

Use RSNetWorx for DeviceNet software to survey the scanlist. This is assuming
that you have already set up a network configuration in RSNetWorx for
DeviceNet software. For more detailed information about how to set up multiple
devices on your network, see the DeviceNet Network Configuration User
Manual, publication DNET-UMO004.

The SoftLogix controller supports 32-bit words of data. You can have 124 words
of input data, 123 words of output data, and 32 words of device status data. How
you configure the DeviceNet devices determines how many words you use

per device.

Most DeviceNet devices support 16-bit words. Take care how you map these into
the 32-bit words used in RSLogix 5000 software. RSNetWorx for DeviceNet
software lets you word-align the device data. While this might simplify the
organization of the data, it might also limit the data you have available.
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(lick to go online.

For detailed information on how to use RSNetWorx for Device Net software,
see the RSNetWorx for DeviceNet Getting Results Guide,
publication DNET-GROO1.

IMPORTANT  The project must already be downloaded from RSLogix 5000 software to the
controller and the controller must be in Program or Remote Program mode.

1. Launch RSNetWorx for DeviceNet software.

2. Go online to begin browsing the network.

o Metwork Dewvice Diagnostics Tools Help

I

P[5 | A | | 22
S —— x|
Inductive Proximity Switch ‘I

Limit Switch
Motar Overload
Matar Starter
Photoelectric Sensor IV autobiowse Fiefiesh I
Prigumatic Valve =
PoinkBus Motor Starter

Select a communications path to the desired network.

Rockwell Automation miscel
SCalpart Adapter
Safety Controllers

- inx Gateways, Ethernet
(-5 1784-PCIDS-1, Devicehet
#-25 AB_DF1-1, DF1

-5 AB_ETHIP-1, Ethernet

Safety Discrete [[O Device
Smart MCC

Specialty IjO

Unknown Device Type 141
dar

Festo Corporation

Hardy Instruments, Inc,
Mettler-Toledo, Inc.
Parker Hannifin Corp.
Rockwell Automation - Aller
Rockwell Autarnation - Dods
Rockyell Aukomation - Elect
Rockyell Automation - Reliz
Rockwell Automation/Entek
Rockwell Autamation)Sprec

“Watlow Electric Inc. =
> K | Cancel | Help |

| o

3. Browse to the DeviceNet network.

Browse for network N x|

Select a communications path to the desired network.

v &utobrowse Fefresh I

EE ‘Workstation, USMAYROLAWE
IEE?E Linx Gateways, Ethernel

E -1, Devicehet

=] 00, workskation, USMAYRDLAWS

B 14, G71TM Unshielded 18mm with micro

16, E3 (3-154)

— 17, 71TM Unshielded 1&mm with micro
18, Stack Light DeviceMet Base

I 19, Modular DSA

20, DSA 4/2 (100-DMY42R) 5.001

2z, RightSight Standard Diffuse

a 24, Bulletin S02DM Limit Switch

a5 AB_DF1-1, DF1

[E-&5 AE_ETHIP-1, Ethernet

ak | Cancel | Help
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4. Click OK.

An upload/download prompt dialog box appears.

RSMNetWors for DeviceMNet x| L

,/Fi Before the software allows ywou bo configure online devices, wou must upload or download device infarmation. When
the upload or download operation is completed, wour offline configuration will be synchronized with the online 1
nietwork,

Moke: You can upload or download device information on either a netwark-wide or individual device basis,

[a]4 l Help

5. Click OK.

IMPORTANT  Ifyou cannot browse the network after installing the 1784-PCIDS card,
check and make sure the status indicator on the card is green. If it is
red, see the DeviceNet Universal PCl Scanner Card Installation
Instructions, publication 1784-IN004, for detailed troubleshooting
information about status indicators.
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The RSNetWorx for DeviceNet network appears.

*DeviceNet - RSNetWorx for DeviceNet I =1

File Edit Wiew MNetwork Device Diagnostics Tools Help
BE-B 8 BN
@ Qe 1% -[& Al

Hardware e} B71TM E3 (3-154) B71TM Stack Light Modular DSA =
Inductive Proximity Switch = Unshielded Unshielded  Devicellet Base
Limit Switch

18mim wit. .. 18rmm wit....

(] Motor Overload

Motar Starter

[ Photoelectric Sensar
+-[[7) Preumatic Yalve

: [] PointBus Mator Starter
Rockwel Automation miscel
+1-{[7] SCAMpart Adapter

+-{{7) Safety Controllers

7] Safety Discrete /O Device
-] Smart MCC

[ Specialy IjO

1

18 1

T
| |
24 30 32 40

DEA 472 RightSight  Bulletin B02DM  17520-4BVOD  1791D-0v16P Panelview

(100-DMY42R) Standard Limnit Switch Anput 16 Sinking Out
5.001 Diffuse

Hardy Instruments, Inc.
B[] Mettler-Toledo, Inc,

EHE) Parker Hannifin Corp.,
Rockwell Automation - Aller
Rockwell Automation - Dod
-] Rockwell Automnation - Elec!
{7 Rockwell Automation - Relie
Rockwell Autornation/Entek
Rockwell Autarnation/Sprec

“Watlow Electric Inc. f—
-

a I I L'_ M 4» | N[\ Graph l{ Spreadshest :l\ t aster/Slave Configuration :l\ Diagnostics Jll >|

|
= Message Cods | Date | DCrescription
oDNET:UIUI 4/16/2010 2:55:47 Mode changed to online.  The online path is USMAYRDLAWZ!1754-PCIDS-1.

L)

= |4l | 2|

Ready ﬁline - Mok Browsing

At this point, you can configure your device’s network parameters so that
I/O data lengths and contents are in the desired formats. Devices default
to transmit and receive data format. Some device formats can be changed.
Changes should be made to such devices prior to creating the scanlist.

For more detailed information about configuring parameters for specific
devices, see the DeviceNet Network Configuration User Manual,
publication DNET-UMO004.

6. Make any changes to specific device parameters as needed.

7. From the File menu, choose Save, to save the network changes to
the project.
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8. Double-click the 1784-PCIDS card in the RSNetWorx for DeviceNet
Network Configuration dialog box.

The 1784-PCIDS General Device Properties dialog box appears.

&3 1784-PCIDS DeviceNet Scanner-1 B[

General ] Modulel Scanlist] Input ] Uutput] ADR ] Summar_l,l]

m 1784-PCIDS DeviceMet Scanner

Marne: |1?84-F’CIDS DeviceMet Scanner-1|
Description:
Address: 1 =
Device Identity [ Primary ]
Yendor: |Hockwell Automation - Allen-Bradley [1]
Type: |Eommunication Adapter [12]

Device: |1?84-PCIDS DeviceMet Scanner [43]
Catalng  |1784-PCIDS

Revision:  [3016 J ﬂ
ok | Cancel | Apply | Help |

Table 9 - General Device Properties Tab Descriptions

Tab Definition

General On the General tab, view the device properties (including catalog or product name, current slot number address, and identification information).

Module On the Module Configuration property tab, you can configure an adapter or any of the associated modules that reside in the selected chassis by:
« Altering appropriate chassis parameters (for example, chassis type and display hardware by fields).
+ Adding or deleting a module.
« (hanging the slot position of a module in the chassis.
+ Downloading/uploading individual adapter/module information to/from the network.
» (Configuring individual adapter or module parameters.

Scanlist On the Scanlist property tab, you can configure the scanner’s scanlist table (SLT) and device-based I/0 messaging parameters either online or offline. You define the
scanning order of the DeviceNet scanlist here.
The scanlist determines which devices of all of those available on the DeviceNet network the scanner may communicate with. The scanner itself, and the host
personal computer, are not included in the scanlist, only 1/0 devices. The I/0 messaging parameters determine how the scanner communicates with each 1/0 device
that appears in the scanlist.
By clicking the Edit I/0 Parameters box on the Scanlist page, you can define how many inputs (Rx) and Outputs (Tx) you expect from each DeviceNet device The
parameters you specify here must match those of each particular I/0 device.

Input On the Input property tab, you can map device input data into the scanner’s data table either online or offline and either automatically or manually. This information
is uploaded to the software and downloaded to the scanner when you respectively upload and download the scanlist on the Scanlist property tab.
The input map determines where the input data (the data received from each device) is mapped into the scanner’s data tables. You can choose the name of the data
table memory you want the input data mapped to and a start word offset, if desired. Input data is read from input image tables. The size of these tables is processor
dependent. Mapping to and from these tables is done as a word index, offset from zero. No other mapping choices are available. There is no reserved status or
command bytes in the mapped image tables.

Output On the Output property tab, you can map device output data into the scanner’s data table either online or offline and either automatically or manually. This
information is uploaded to the software and downloaded to the scanner when you respectively upload and download the scanlist on the Scanlist tab.
The output map determines where the output data (the data that is sent to each device) is mapped into the scanner’s data tables. You can choose the name of the
data table memory you want the output data mapped to and a start word offset, if desired. Output data is written to output image tables. The size of these tables is
processor-dependent. Mapping to and from these tables is done as a word index, offset from zero. No other mapping choices are available. There is no reserved
status or command bytes in the mapped image tables.
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Table 9 - General Device Properties Tab Descriptions

Tab Definition

ADR On the ADR property tab, you can configure the automatic device replacement (ADR) parameters for scanners that support the ADR feature, which automates the
replacement of a failed slave device on a DeviceNet network by returning it to the prior level of operation. This feature includes Configuration Recovery (CR) and
Auto-address Recovery (AAR). By using the controls on this tab, you can choose ADR parameters and enable/disable this functionality either globally or on a device-
specific basis.

Summary Shows a summary of the configuration. This screen is read-only.

9. Click the Scanlist tab to upload the configuration from the device to the
software configuration.

The Scanner Configuration Applet dialog box appears.
=

‘._? Do you want to upload the configuration from the device, updating the
L software's configuration; or download the software's configuration to
the device, updating the device?

For more information, press F1

Upload | Downloadl Cancel I

10. Click Upload.

The Scanlist 1784-PCIDS DeviceNet Scanner dialog box appears.

: 2]
General | Module  Scanlist ||nput i Elutputl ADR | Summaryl

Aovallable Devices: Scanlist

=14 871TM Unshielded 1.~

[l 18 E3 (3184 Ll

17, 871TM Uinshielded 1

8 18, Stack Light DeviceN ;l
>

119, Modular DSA

() 200 D5A 442 (T00DNYS; @ - Add All
% 22 RightSight Standard .

£ 24, Bulletin B02DM Lirit il
i 30.17920-4Bv0D d1npu

ot 32 791N RP RjiJLI
4 *

¥ &utomap on Add [T Node &ctive

k3

— Electionic Key:
[T Device Type

I~ Wendor

" Praduct Code

[T WMajor Bevision

[T Minor T anhigher

ak I Cancel | Apply | Help |

Upload from Scanner... |

Download to Scanner... |

Edit /0 Farameters:.. |

11. Click Add All to add all of the available devices to the Scanlist.
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The Full Scanlist dialog box appear.

L% 1784-PCIDS DeviceNet Scanner 2] x|
Gereral | Module  Seanlist | Input I Dutputl ADR I Summalyl Click each device
to enable Edit 1/0
Awailable Devices: Scanlist: parameters.

214, B71TM Unshielded 18...
Ll [l 16, E3(3-154) -
17, BT1TM Unshielded 18...
Ll B 18 Stack Light Devicehle...
[ 20 DA 442 100-DMY42.
il § 22 RightSight Standard ...
£ 24, Bulletin B02DN Limit 5...
il i =0, 175204800 dinput
G 32 17910 -0V16P 16 Gin...

V¥ Automap on Add ¥ Mode Active

—Electronic Key, ————————
¥ Device Type

¥ endaor

¥ Product Code

I Majon Bevision

I™ HMinor. I o kigher

Upload from Scanner.. |

Download to Scanner... |

Edit /0 Parameters... |

ok | Cancel | Apply I Help |

The I/O data is automatically loaded into the scanlist from the device’s
EDS file with default parameters set. If you want to change I/O Parameters
for a device, perform the following steps.

a. Click each device to enable the Edit I/O Parameters dialog box.

Edit I/0 Parameters : 16, E3 (3-154) E ed |
1 Stobed —————— 1 Change of State / Cycli
B IU _Ij Bytes {s Change of Stater 00 Cyclic

lze Hutput Bit: I

Input Size: IE= _|: Butes
7 Pded | DupuSiem [T = ppes
Input Size: IB _lj Biytes Heartbeat Rate: |25EI _lj e

Output Size: I-I _lj Biytes P e |
Poll R ate: IE\-’EI_',J Scan 'l

ok I Cancel | Fiestore 1/0 Sizes |

b. Set the parameters for each device and click OK.
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12. Click the Input tab.

L5 1784-PCIDS DeviceNet Scanner

Generall Madulel Scanlist  Input |Dutputi ADR I Summar}ll

Mode i I Type I Size I Map I‘
-1 14, 871TM Uns.. COS 0.0

ElE] 16 E3 (3154  Polled
F- 2017, 871TM Uns... COS

e § 18 Stack Light .. Polled E.0
@ 20,054 442 (10... Polled

[ etz |
_ U |
I |
- E 22.FightSigh 5... £03
=

[aul —

2.0

i L e

: 80
lI i I ) LIJ Options...

kemany: llmageFiIe ‘i Start word: |0

7 871 TM Unshielded 1.
12, Stack Light Devicel...
20, DSA 442 100-DNY4. .
A2 BinhtSiakt Standard LI

] % I Cancel Apply | Help |
13. Verify input mapping.
14. Click the Output tab.

Ll 1784-PCIDS DeviceMet Scanner ] 2| xl

Sutohap
el 1c. 5 Poled 1 00 —l
i § 18 Stack Light . Polled 1 1.0
0 () 20,054 4/2(10.. Palled 1 20 ﬂl
& 32 17910-W16.. COS 2 30

Advanced. . |
< | | _Opone. |

b emany: IImageFiIe "l Start YW ord: IU _|j

Bit: 15-0 [15[1412[12]11]10] 3| a| 7| sl 5] 4] 2] 2] 1] 0]«]

18, Stack Light Devicel...
| 20, D54 4/2 (100-DMT4..
32 1791D-016F 16 Sinking Out

OO = | OO | e | D | P | =2 [

i
ok I Cancel | Apply | Help |

15. Verify output mapping.

16. Click Apply to download the parameters to the device.
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The Scanner Configuration Applet dialog box appears.

Scanner Configuration Applek i |

S—

@ Do you wank bo download these changes to the device?

Yes Mo | Zancel |

17. Click Yes.
18. When finished, click OK.
19. From the main menu, choose Save to save the scanlist configuration.
TIP If you place the SoftLogix 5800 controller in Program mode with
DeviceNet 1/0 currently mapped through a 1784-PCIDS module, and
then you use RSNetWorx software to change the data mapping on the

network, the controller does not detect this change until the
1784-PCIDS module is reset.

You can reset the module in the RSLogix 5000 Controller Organizer by
following these steps.

1. Right-click the module and choose Properties.

2. Click the Module Info tab.

I Module Properties: Local:2 (1784-PCIDS 3.1)

Gereral ] Connection ] RSMetwor

| dentification Status

‘Wendar: Aller-Bradley Majar Fault: Maone

Product Type: Communications Adapter tdinor Fault: Mone

Product Code: 1784-PCIDS Internal State: Run Mode

Revision: a1 Configured: Yes

Serial MHumber: 00000000 Owned: ‘es

Product Name: 1784-PCIDS DeviceMet Module |dentity: Match
Service

Refresh | Beset Module |

Statuz: Running QK | Cancel | | Help |

3. Click Reset Module.

You can also reset the module by removing and reinserting the module in
the SoftLogix Chassis Monitor, which can be done while the SoftLogix
controller is running. The connections are automatically reestablished

after the 1784-PCIDS module is reset.

WARNING: Do not reset a module that is currently being used for
control. The connection to the module is broken and control might

be interrupted.
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Perform DeviceNet Test

The IOLinx 1784-PCIDS/CPCIDS Driver CD includes a stand-alone test
application (called DNetTest.exe) that lets you diagnose simple anomalies over
the network before the control application is available for integration.

In addition, you can use the application to make certain that the 1784-PCIDS
card has been correctly installed and is functioning in the personal computer.

Step 1: Start the Test Application

The test application is automatically installed as part of the driver
installation procedure.

To start the test application, choose Start>Programs>Rockwell Software
>IOLinx>IOLinx for DeviceNet>DeviceNet Test.

The DeviceNet Test Application dialog box appears.
ETTTE— o

File Setup

140 Device Status |

—ldle/F ailure T able
oo
na
16
24
32
40
43
o6

Nate: Double-click a node in the table to see its status.

Port Mode: NO VIEW Srritob Hcael

If the driver cannot establish communication with the module, an error message

is displayed.
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Step 2: Configure the Port

You must configure the port the first time you use a 1784-PCIDS card.

To configure the port, follow these steps.

1. From Setup menu, choose Configure Port.

i__: DeviceMet Test Application

File | Setup

| Configure Port, ..

Create Yiew, ..
Delete Yiew

|dle/Failure Table————
( nn |

The DeviceNet Driver Selection dialog box appears.

DeviceNet Driver Selection o

. 1
ROCKWELL | svausoeaoes |
SOFTWARE | Fienaes

Allen-Bradley 1784-PCID
Aillen-Bradley 1770-KFD
Allen-Bradley 1771-5DMNPT
Allen-Bradley 1747-5DNPT

Select | Cancel

2. Select the Allen-Bradley 1784-PCIDS driver and click Select
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The 1784-PCIDS Drive Configuration dialog box appears.
&

1784-PCIDS Ciriver
Driver Version: 2.01.23
Copuright € 2005 Rockwell Autormation
Allen-Bradley
Spstem: “windows MT KMD Yersion: 2.01.29

—PCIDS Device Setup

_ — Device Propertie
Serial Mumber IDD24FEF5 'I
12

DieviceMet Part Setup PCI Slot

Nads Address ID— ﬂ tMemary Baze 4100000

Interupt Baze ed 104000
Metwork Baud Rate |125 I

Interrupt M urmber

Firmwsare Revision 2008

Test Card | ;
Input T able Size 16
Ok I Cancel | Output Table Size

This port iz in use. &ll curent settings are locked.

BRPEFTE

3. Click OK.

The DNetTest dialog box appears indicating the operation was successful.

DNetTest x|

Ciperation was successiul,

8] 4

4. Click OK.
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The Port Configuration dialog appears indicating that the port has
been configured.

@ Port "DeviceMNet Port A" has been configured,
| OK |

5. Click OK.

Step 3: Create a View

1. From the Setup menu, choose Create View.

2 DeviceNet Test Application
File | Setup

Configure Part. ..
1/ .

Creake View. ..

Delete Yiew

|dle/Failure T able

16

The View Creation Parameters dialog box appears.

Yiew Creation Parameters F i[

Part Mames ok
Cancel
—Meszage Tupe Privileges
i Input " Read Only
|
© Output ¥ Read wfiite

& |nput & Dutput

— %' atchdog
[~ Enabled

Tirmeaut [ms] If_l

2. Choose the port name matching the port for the view you are creating.

3. Click the Message Type (input, output, or input/output) that you want to
use for the view you are creating.

184 Rockwell Automation Publication 1789-UMO002K-EN-P - January 2015



Communicate with Devices on a DeviceNet Network ~ Appendix A

4. Click the Privileges (read only, read/write) that you want to use for the
view that you are creating.

5. Ifyou want to use the Watchdog timer for the view you are creating, check
Enabled and enter the watchdog timeout value (in milliseconds) that you
want to use.

6. Click OK.

The DNetTest dialog box appears indicating the operation was successful.

DNetTest x|

Dperation was successful,

ok |

7. Click OK.

The DeviceNet Test Application dialog box appears.
i1

File Setup

120 Dievice Status |

= Idle/F silure: Table
0o |

Mote: Double-click a node in the table to see its status.

Tort Mode: IDLE Swicch Hodel

8. Click the Device Status tab to view the status.

The Device Status tab displays an Idle/Failure Table where you can
double-click a node to sec its status, for example, MAC ID, status code,
and status messages such as .device stopped communicating.

If you double-click an empty node, you see the message ‘OK’ or ‘Not In
Scan List.
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Step 4: Read Inputs and Write Qutputs

1. Click the I/O tab.

The I/0 dialog box appears.

2 DeviceNet Test Application ] B

File Setup

140 I Device Statusl

= /ﬁb\lmage T able

ooo 4z 10 00 00 00 00 00 00 00 0O 1C 0Oz OO0 00 00 OC( &

010 VY R S S N ROV R RO Y P OO O R [ [
The hexadecimal number s the count So el e En e ol i e e ol
in bytes — el -
: D =1 i | st puiai | i iy | et e | 1y

T e i Ut UV A DU o o ——

Output Ihage T able

000 [00 00 00 00 00 00 -- -= —= -= = —= —= —— —— ——|a

010 e e e e e e e e e e e

T | e et Tt T et el et Dt Bl Bl et et et el

T e e o v v Ry posey purey g

e e e e e

A e e e e e e e e e e e
A4

Mew Value | ke

Port Mode: IDLE Switch Mode

The DeviceNet Test Application lets you read as many as 2048 bytes from
the input image table of the 1784-PCIDS card. The Input Image Table is
displayed and is automatically updated when inputs change.

The DeviceNet Test Application lets you write as many as 2048 bytes to
the output image table of the scanner.

2. On the I/O tab, choose the desired bytes in the Output Image Table.

3. Type the desired values in the New Value field.

4. Click Write to perform the data transfer.

TIP The hexadecimal number on the left side of the input or output table is
the count in bytes.
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Step 5: Change the Scanner Mode

The Port Mode window displays the current mode of the scanner: Run, Idle,
No View.

When the view is initially created, the scanner mode is set to Idle. The view state
must be set to Run for the I/O devices to energize their outputs based on the
output data from the scanner.

WARNING: Changing the view state to Run will cause the I/0 devices to
A energize their outputs based on the output data from the scanner.

To avoid personal injury and property damage, before setting the view state to
Run, verify that the output values are appropriate for the 1/0 devices.

Use Switch Mode to change the mode between Run and Idle. Once the mode is
set to Run, active outputs are sent to the associated I/O devices.

For more detailed information about the IOLinx DeviceNet Test utility,

see the DeviceNet Universal PCI Scanner Card Installation Instructions,
publication 1784-IN004.
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DeviceNet | /0 Data I/0O information is presented as a structure of multiple fields that depend on the

specific features of the I/O module. The name of the structure is based on the
location of the I/O module in the system. Each I/O tag is automatically created
when you configure the I/O module through the programming software. Each
tag name follows this format:

Location:SlotNumber: Type.MemberName.SubMemberName.Bit

Tag Name Description
Location Identifies network location.
LOCAL = identifies communication card within the computer.
SlotNumber Slot number of 1/0 module in its chassis.
Type Type of data:
| =input
0=output
(= configuration
S = status
MemberName Specific data from the 1/0 module; depends on the type of data the module can store.
For example, Data and Fault are possible fields of data for an 1/0 module. Data is the common name for values that are sent to or received from I/0 points.
SubMemberName Specific data related to a MemberName.
Bit (optional) Specific point on the I/0 module; depends on the size of the /0 module (0. .31 for a 32-point module).
EXAMPLE The 1784-PCIDS card in this exampleis slot 3.
ATTENTION: The data for a 1784-PCIDS card is always configured as a rack-optimized connection.
Elﬁ [ /0 Configuration
El ﬂ [2]1734-PCICS /4 CMET _card
: e 1 1794-A0MNRT5/C remote]
o ﬂ [3]11784-PCIDS A4 DMET _card
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¥ Controller Tags - quick_start{controller]

The rack-optimized connection creates a DINT element for each possible I/O
module connected to the device in slot 3, ‘Local:3. The array Local:3:1.Data
contains the possible input elements; the Local:3:0.Data contains the possible
output elements.

Scope: Iquick_start[contmlla 'I Shgw:IShDWA" 'l Sart: ITag M ame 'l

Tag Mame | Walue * | Force Mask & | Style Type L:
[=]-Local; 3| f...0 f...0 AB:1784_PCIDS_BOOBwtes:|:0
[+|-Local 3| StatuzR egizter ..t ..t AB:1784_PCIDS_StatuzRegizter:]:0
[+ Local3|Data__D .1 £...1|Decimal DINT[124] >
[=-Lazal:3:0 L L AR 784_PCIDS_496Bptes:0:0
» [=-Local; 3:0. CommandR egister f...0 f...0 AB:1784_PCIDS_CommandRegizter:0:0
—Local: 3:0.CommandR egister. Run 0 Decimal BOOL
—Local 3:0.CommandR egister. F ault 0 Decimal BOOL
—Local 3:0.CommandR egister. Dizablet etwark, i} Decimal BOOL
—Local; 3:0.CommandR egigter. HaltS canner 0 Decimal BOOL
| ocal 3:0.CommandR egister. Fiezet 0 Decimal BOOL
[+ Locat30.0ata > .1 £...1|Decimal DINT[123] )
[+]-Locals L L AB:1784_PCIDS_Statuz 128BwtesS5:0

The index number on the array element refers to the same numbered word
mapped to the device in RSNetWorx for DeviceNet. Depending on the device,
there can be several words mapped to one device. You can create aliases to the
elements you actually use to more accurately identify the data you need.

Determine How Often to Update Data

When you configure the 1784-PCIDS card, you can specify a requested packet
interval (RPI) time. The RPI you set specifies the maximum amount of time
between data updates.

The 1784-PCIDS card supports an RPI range of 2.0...750.0 ms. The default

is 5.0 ms.
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To place the 1784-PCIDS card in Run mode, your program logic needs to set the
ace the Communication place the 1784 d de, your program logic need h
Card in Run Mode CommandRegister.Run bit in the output word for the card.

LIU_LINE | L EYICEW H I _HE L
FALSE

+ Global 5T

+-Local: 2|

+-Local:2:0

+-Local: 25

+|-Local:

—|-Local:3:0

| — Local:3:0.CommandR egister |
Set This Bit  ——————— | @.Commandﬁegis@
Local:3:0.CommandR eqister Fault
Local:3:0.CommandRegister. Dizabletet. .

Local:3:0.CommandRegister. HaltS canner

Local:3:0.CommandR eqister. R eset
+|-Lozak 3:0.Data
+-|ocal 35

- I Local: 6:0.CommandR egizter. Run
T T

CommandRegister Bits

This table describes how the 1784-PCIDS card uses the CommandRegister bits.

CommandRegister.Run Bit Description

Zero (0) Idle mode.
In Idle mode, the card still receives inputs from its slave devices on the network, but the card does not send active output data to the
devices.

One (1) Run mode.
In Run mode, the card sends active outputs on the network and receives inputs.
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StatusRegister

StatusRegister Bits ———

The input data for the 1784-PCIDS card includes a StatusRegister.

# Controller Tags - quick_start[controller]

Sonpe: Iquick_start[cnntmllmj Shgw:IShUWﬁ” ;I Sart: ITag Mame 'I

Tag Mame W | Walue L
[=-Local: 21 1
[« -ﬂ-LocaI:S:I.StatusHeg@ 1
[+-Local Z1.Data 1
[=-Local:3:0 1
» [=l-Local: 0. CommandR egister 1
—Local:3:0.CommandF eqgister Fun 0
]
0
]
0
*
I}

Farce Mask

P e P Pl P

—Local: 2:0.CommandR egister. Fault
—Local: 3:0.CommandF eqister. DisablaM etwiork,

—Local: 2:0.CommandR egister. H alkS canner

“—Local: 3:0.CommandR eqister. Reset
[+-Local3:0.Data Toun
[+-Local:3:5 .

This table describes how the 1784-PCIDS card uses the StatusRegister bits.

StatusRegister Bit Description

StatusRegister.Run This bit echoes the CommandRegister.Run bit to determine if the card is in Run or Idle mode. A 0 in this bit means the
card isin Idle. A T means the card is in Run mode.

StatusRegister.Fault This bit identifies whether the card is in Fault mode. The SoftLogix controller sets this bit based on the corresponding

10Linx status.

StatusRegister.DisableNetwork

The SoftLogix controller does not use this bit. The controller clears this bit to 0.

StatusRegister.DeviceFailure

This bit determines if general communication is OK between the card and its slave nodes. A node falling off the network
or experiencing other communication anomalies to any device on the card’s scanlist sets this bit to 1. This bit is used in
conjunction with the DeviceFailure table in the Status section to determine which nodes are having communication
anomalies.

A0 in this bit means that all the slave nodes are being successfully communicated to. A 1 means the card has at least
one device with communication anomalies.

StatusRegister.Autoverify

This bit determines if the data Transmit and Receive sizes in the scanlist are correct. Any node that has data sizes that
don’t match the sizes defined in the scanlist causes the bit to be set to 1. This bit is used in conjunction with the
AutoVerify table in the Status section to determine which nodes have incorrect data sizes.

A0in this bit means that all the slaves have correct data sizes. A T means the card has at least one device on its scanlist
with an incorrect data size.

StatusRegister.CommFailure

This bt identifies when a channel-wide communication fault happens with the card. For example, if the card detects
severe communication anomalies on the network, it goes into a Bus Off condition. This also causes the
StatusRegister.CommFailure bit to turn on.

A Qin this bit means that the card is communicating correctly. A 1 means the card detected a channel-wide
communication anomaly.

StatusRegister.DupNodeFail

This bit shows if the card is attempting to go online on a DeviceNet network with the same node number as an existing
device on the network.

A0 in this bit means that the card has not detected another node on the network with the same node number as the
card. A 1 means that the card has the same node number as an existing device on the network.

StatusRegister.DnetPowerDetect

This bit shows if the card has detected that the DeviceNet 24V DC power is connected to its network connector and is
energized.

A0in this bit means that the card has detected DeviceNet power on its network connector. A 1 means that the card has
not detected DeviceNet power on its network connector.
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Status Data Elements

The status data for the 1784-PCIDS card includes several elements.

Status Data
Elements i Locak3s D o2} o2} AB:1784_PCIDS_
[+-Local:3:5. ScanCaounter 2#0000_000. .. Binary DIMT
[+|-Local:3:5.DeviceF ailureR egister Teuad I...1 Binam SIMTIE]
[F-Local 3:5 AutovenfyF ailureR egister [ {... 1 |Binam SINT[E]
[+|-Local:3:5. DeviceldleRegister Teuad I...1 Binam SIMTIE]
[F-Local 35 ActiveModeR egister [ {... 1 |Binam SINT[E]
[+]-Local:3:5. StatusDisplay Teuad I...1 Binam SIMT[4]
[F|-Local 35 Scannerdddiess 16400 Hex SINT
[+-Local;3:5. 5 cannerS tatus 16400 Hex SINT
[F-Local3:5.ScralingDevicedddress 16400 Hex SINT
[+-Local:3:5.5crolingD eviceStatus 16400 Hex SINT
[F-Local3:5.DeviceStatus [ {o..t |Hex SINT[B4]
[+-mation_groupl Teuad Teuad MOTION_GROUF
[FH-serva 1_axis [ [ 4215 _SERYO
[+-zervo_drive_axis fo..} fo..} &5 SERVO_D..
This table describes the status data for a 1784-PCIDS card.
Status Element Data Type Default Display Style
S.ScanCounter DINT Binary
S.DeviceFailureRegister SINT[8] Binary
S.AutoverifyFailureRegister SINT[8] Binary
S.DeviceldleRegister SINT[8] Binary
S.ActiveNodeRegister SINT[8] Binary
S.StatusDisplay SINT[4] Binary
S.ScannerAddress SINT Hex
S.ScannerStatus SINT Hex
S.ScrollingDeviceAddress SINT Hex
S.ScrollingDeviceStatus SINT Hex
S.DeviceStatus SINT[64] Hex
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Example: Softlogm In this example, one SoftLogix controller controls I/O modules through a
Controller and DeviceNet I/O 1784-PCIDS communication card.

[F 0000
0000

Item Description

—_

SoftLogix Controller

DeviceNet Network

Device 1

Device 2

Device 3

SN | B W N

Device 4

This example has a SoftLogix controller controlling four DeviceNet devices. The
controller automatically creates a rack-optimized connection for the I/O data.

The tag name for the rack-optimized array tag is based on the slot number of the
1784-PCIDS card. For example, if you install the 1784-PCIDS card in slot 3 of
the controller, the software automatically creates Local:3:I and Local:3:O

data structures.
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Create Alias Tags

You might want to create alias tags to better represent the elements of the input
and output array tags. An alias for an I/O point does the following:

e Provides a descriptive name for the device that is wired to the point.

o Represents the value of the point. When one changes, the other reflects
the change.

When you enter an alias tag into programming logic, the programming software
displays the original tag, along with the alias.

EXAMPLE The following logic wasinitially programmed by using descriptive tag names, such as start and
motor. Later, the tags were converted to aliases for the corresponding I/O devices.
o Start isan alias for the push button at bit 1 of word 0 of the modulein slot 5 of the local
chassis. When the push button is on, start ison.
o Motorisan aliasfor the starter contractor at bit O of word O of the modulein ot 5 of the
local chassis. When motor turns on, the starter contractor turns on.
Stop Start Motor
<Local:5:1.Data[0].0> <local:5:1.Data[0].1> <Local:5:0.Data[0].0>
I 1r
JC 1 C
Motor
<Local:5:0.Data[0].0>
I
JC
If you want to choose the 1784-PCIDS card from an online list of available
devices, such as Browse Network in RSNetWorx for DeviceNet software, choose
the 1784-PCIDS card from outside of the virtual chassis.
x|
Select a communications path to the desired network.
IV Autobrowse | Hefresh I
EE ‘workstation, SLSK_DSS0GE =
H-&5 Linx Gateways, Ethernet
— SR 1 754-PCIDS-1, Devicelist
05, 1794-ADN DeviceMet Flex IO Adapter
[ = 16, workstation, SLSK_DES0GE
-8 AB_YBP-1, 1789-A17/4 Yirtual Chassis
----- @ 00, Workstation, RSLinx Server
[ g 01, 1784-PCIC, 1784-PCIC 3.5.31
[ 02, 1784-PCICS, 1784-PCICS 3.5,.51
----- 03, 1784-PMOZAE 2-Axis Analog/Encoder Servo, A-E 1
----- 04, 1789-L60/4 Softlogix5a60 Controller, 1789-L60/4
----- 05, 1784-PCIDS DeviceMet Service, 1784-PCIDS Devic—
----- 06, 1759-L60/4 SoftlogixSa60 Controller, 1789-L60/4
----- 08, 1789-L60/4 Softlogix5a60 Controller, 1?89-L60El;|
1| | »
Ok I Lancel | Help |
194
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Configure Your System for a
ControlNet Network

Communicate with Devices on a

ControlNet Network
Topic Page
Configure Your System for a ControlNet Network 195
ControlNet 1/0 Data 219
Example 1: SoftLogix Controller and ControlNet 1/0 222
Example 2: SoftLogix Controller to SoftLogix Controller 223
Example 3: SoftLogix Controller to Other Devices 228
Example 4: Use the SoftLogix Controller as a Gateway 234

This chapter provides detailed information about configuring and accessing your

SoftLogix controller on a ControlNet network.

IMPORTANT  ControlNet modules are not currently supported in RSLogix 5000 software on

64-bit Windows operating systems.

ControlNet is supported in SoftLogix software, version 20 or earlier.

ControlNet is not supported for SoftLogix controllers in the Studio 5000

environment.

For additional information about communicating with ControlNet devices, see
the ControlNet Network Configuration User Manual, publication
CNET-UMO001. The manual provides information about how to send messages
and about the production and consumption of data over a ControlNet network.

For the SoftLogix controller to operate on a ControlNet network, you need

the following:

o ControlNet communication card to send messages or control I/O over

the ControlNet network.

If you want to Use this card
Send messages only 1784-PCIC
Any combination of sending messages, 1/0 control, and produced/consumed tags | 1784-PCICS

o RSLinx software to install the virtual backplane driver.
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You install the virtual backplane driver only once on the computer
running the SoftLogix controller. (This chapter assumes you have
already installed the driver.)

o RSLogix 5000 software to configure the communication card as part of
the SoftLogix system.

o RSNetWorx for ControlNet software to schedule the SoftLogix system on
the network.

Step 1: Install the Hardware

Make sure the 1784-PCICS communication card is properly installed in the
computer. The following example shows the 1784-PCICS card; the
configuration for a 1784-PCIC communication card is very similar. To install the
card, you need to do the following:

o Install the card in any available PCI slot within the computer.

It does not matter which PCI slot you use for the communication card.
The PCI slot in the computer does not correspond to the backplane slot in
the SoftLogix Chassis Monitor. You use the SoftLogix Chassis Monitor to
place the communication card in a specific backplane slot.

e Make alabel to place on the mounting bracket of the card, or use a pen to
write on the mounting bracket of the card. The label should include the
serial number of the card and a name you can use to identify the card from
any others you might install in the computer.

The example configuration below shows a computer running a SoftLogix
controller with a 1784-PCICS communication card that uses redundant cabling.
1
|
3
(o} DO
LN ] .l‘“ 1 LN

Item Description

1 Computer running a SoftLogix controller with a 1784-PCICS communication card

2 1786-TPR, 1786-TPS, 1786-TPYR, or 1786-TPYS tap

3 ControlNet network
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IMPORTANT  Remember the serial number and name of each communication card you
install. You use this information to identify which card you want in which slot
of the SoftLogix Chassis Monitor.

For more information about installing a 1784-PCICS communication card, see
the ControlNet Universal PCI Communication Interface Card Installation

Instructions, publication 1784-IN003.

Step 2: Create the Communication Card in the SoftLogix Chassis
Monitor

Before you can connect the SoftLogix system to the ControlNet network, you
must create the 1784-PCICS card as part of the SoftLogix Chassis Monitor.
Follow these steps.

1. In the SoftLogix Chassis Monitor, from the Slot menu, choose
Create Module.

Or right-click the appropriate slot and choose Create.

L SoftLogix Chasziz Monitor

m Wiew Ophionz  Help
Bemove Module. . ! |55
T

The Select Module dialog box appears.

2. In the Select Module dialog box, choose the 1784-PCICS ControlNet
PCI Scanner.

3. Choose the backplane slot number.

If you are using a 1784-PCIC card, choose the 1784-PCIC ControlNet
PCI Messaging card.

Select Module E

ntroltet PLLS

viceMet PCl Scanner
1784-PMOZAE 2 Aiz Analog/Encoder Serva
17859-51M 32 Paint Input/Output Simulator

— Slat: IE

Backplane Slot Number

4. Click OK.
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198

The Select Device dialog box appears.

Type: 1784-PCICS /4 1784 ContralNet PC| Scanner
Wendor:  Allen-Bradley
Available Serial Humbers:

Select 1784-PCICS
ControlNet PCI Card

Previous Configuration information exists for this device.
" e the Previous Configuration
~ Reset the Configuration to Default ¥aluss

< Back I Next > I Cancel | HElR: |

5. Select the serial number of the 1784-PCICS card you want.
If you previously configured the 1784-PCICS card that you selected by

serial number, the chassis monitor remembers the configuration from the
last time you used the card (whether in the same slot or not).

6. Click Next.

The General dialog box appears.

Type: 1784-PCICS /4 1784 ContralM et PCI Scanner
Wendor:  Allen-Bradley

Serial Mumber: IADE2E
Node Address ——— P Network Address: |1 3:

Card Label Name ~ ——————Jp= PCI Card Bracket
Label for Serial Ma.: IENET o1

Finizh | Cancel | Helg |

7. In the General dialog box, specify the configuration settings for the
1784 PCICS card. Specify the network node address on the
ControlNet network.

8. Enter the label name for the card (this is the name you wrote on the label of
the card to help you identify the card from others on the same computer).

9. Click Finish.

For RSLogix 5000 software, version 20.00.00 or later, you can specify any
slot number for the communication card, as long as the RSLinx software
module is positioned in a slot other than its default 0. See page 29.

By creating the card in the virtual chassis, you automatically install the
communication driver information needed by the SoftLogix controller.

IMPORTANT Do not use RSLinx software to install the communication driver for
either the 1784-PCICS or 1784-PCIC communication card. Installing the
communication driver through RSLinx software adds the potential for
conflicting configuration between RSLinx software and the
SoftLogix Chassis Monitor.
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After you add the card to the chassis monitor, you can browse the network by
expanding the Virtual Backplane driver and then expanding the port on the
desired 1784-PCICS or 1784-PCIC communication card. Browsing ControlNet
through the Virtual Backplane driver provides the same functionality as the
RSLinx driver.

This example shows the 1784-PCICS card as a virtual module in the SoftLogix
Chassis Monitor in slot 2. The status indicators on the virtual monitor emulate a
1756-CNBR communication module.

‘Tl SoftLogix Chassis Monitor

This chassis monitor has a 1784-PCICS card
installed in slot 2.

T RIAT T
B A ok ) or i Ok
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Step 3: Configure the Communication Card as Part of the Project
Use RSLogix 5000 software to add the communication card as part of the
SoftLogix project. In the Controller Organizer, add the communication card to
the I/O Configuration folder as outlined below.
You should already have added the SoftLogix controller to the project. See
Step 1: Create and Configure the Controller in the Softlogix Chassis Monitor
on page 27,
Your controller is offline.
1. In RSLogix 5000 software, in the I/O Configuration folder, right-click the
Backplane of the 1789-L60 SoftLogix5860 controller and choose
New Module.
Controllet Qrganizer
=13 Controller SoftLogix_controller
L@ Contraller Tags
-3 Controller Faul: Handler
L5 Power-Up Handler
-3 Tasks
Bl MainTask
I-CE; MainProgram
(77 Unscheduled Programs | Phases
I'_—'Ia Motion Groups
. [ Ungrouped Axes
i[5 add-On Instructions
ﬁ £ Data Types
i User-Defined
; Cﬂ, Strings
-y add-on-Defined
L Predefined
* g Module-Defined
[ Trends
[=1-£3 10 Configuration
E|- E ne,
[1] 1789-L60 SoftLogix_cont
B Paste Chrl+y
Print. »
The Select Module dialog box appears.
[ e  a
W Select Module x|
todule |Desc:m:|tion |Vend0r |
[=]- Communications
51 Controliet Bridge allen-Bradley
Fa4-PCICS/E PCI-based ControlMet Bridge Allen-Bradley
1754-PCIDS PCl-based Devicelet Scanner Allen-Bradley
Ethermet)IP SoftLogixS500 ExherMet /1P allen-Bradley
-Controllers
[#]- Maokion
- Other
Find... | Add Favorite |
By Category I By Yendor I Favorites I
ak I Cancel | Help |
4
2. Expand the Communications list and choose the 1784-PCICS
communication card that matches your module.
In this example, we chose the 1784-PCICS/A card.
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3. Click OK.

The Major Revision dialog box appears.

Gelect Major Revision

Select major revizion for new 1784-PCICS A
module being created.

Maior Revisior: XN ~

aEk. Cancel | Help |

4. Choose the Major Revision number that matches your module and

click OK.

The New Module dialog box appears.

Type: 1784-PCICS /A PCl-based ControlMet Bridge

Wendor: Allen-Bradley

Marne: IEontrolNet_PEI C5_card Mode: |1 _l;
Description: d Slat: |2 _%
Fiewizion: |3 |1 3: Electronic Keving: IEompatibIe K.eying ﬂ

[V Dpen Madule Properties K I Cancel Help

5. Name the module and choose the slot number.

Our example uses slot 2. (The slot number must be the same number you
assigned the module to in the SoftLogix Chassis Monitor).

6. Click OK.
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The Module Properties dialog box appears.
Bl Module Properties: Locak:2 {1784-PCICS /A 3.1) =
General | Connection I RS Mefwars I Maodule nfa I
Type: 1784-PCICS /4 PCl-bazed ControlM et Bridge
Yendar: Allen-Bradley
Marne: II:ontroINet_card Nods: |1 =
Description: ;I Slat: |2 _:l
a
Bevisian: |3 |1 3: Electonic Keying: IEompatibIe FKeying j
Status: Offline 0K I Cancel | Apply | Help |
7. In the Module Properties dialog box, click each tab and choose the settings
for the module.
Tab Definition
General On this tab, you can view the following information:
« Type and description of the module being created.
« Vendor of the module being created.
« Status the controller has about the module (only while online).
The tab also lets you enter the following information:
+ Name of the module.
«  Description for the module.
+ Slot number where the module resides.
+Minor revision information for the module.
« An electronic keying option (not used for SoftLogix).
Connection Use this tab to define controller-to-module behavior. On this tab, you can perform the following actions:
« (hoose a requested packet interval.
« (Choose to inhibit the module.
« (onfigure the controller so that a loss of connection to this module causes a major fault.
+ View module faults.
The data on this tab comes directly from the controller. This tab displays information about the condition of the connection between the
module and the controller.
Use this tab to do the following:
« Launch RSNetWorx for ControlNet software to view and edit the respective network.
« Associate a ControlNet project file with the respective module.
+ Schedule a ControlNet network.
RSNetWorx Use this tab to do the following:
« Launch RSNetWorx for ControlNet software to view and edit the respective network.
« Associate a ControlNet project file with the respective module.
« Schedule a ControlNet network.
Module Info The Module Info tab of the Module Properties dialog box displays read-only information about the selected module.
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8. Click OK.

IMPORTANT  Thevirtual backplane driver must be installed via RSLinx software
before you can download a project to the SoftLogix controller. Even if
you plan to remotely program the controller over a ControlNet or
Ethernet network, you must add the virtual backplane driver via
RSLinx software. If you do not, persistent storage will not function and
when you restart the computer, the controller will come up with
cleared memory (the program will not get reloaded).
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Step 4: Add Remote Communication Devices for the Communication
Card
Complete your system configuration by adding the remote communication
devices and appropriate I/O modules to your project. Follow these steps.
1. In RSLogix 5000 software, from the Controller Organizer, right-click the
1784-PCICS communication card you added, then choose New Module
to add a ControlNet Adapter.
= RSLogix 5000 - SoftLogix_Controller_ControlNet
File Edit WView Search Logic Communications Toals
IO~ TR T
Offline —
Mo Forces
Mo Edits
Task.
MainProgram
cheduled Programs [ Phases
[aroups
rouped Axes
Instructions
pes
Ir-Defined
[
-on-Defined
Hefined
ule-Defined
Figuration
bplane, 1789-81714 Virtual Chas:
[1] 1769-L60 SoftLogix_Contralle
. | 8 newMadule. ..
P i & cut Chrl+
e Copy ChrlC
Create a module
e B Paste Chrl+y
&5 1o Configuratio Delete Del
=] Backplane, 1
B 11788 Cross Reference  Chrl+E
EIE‘ _52 1(:7:; Properties Alt+Enter
The Select Module dialog box appears.
L Selele
-- Other
Find.. || AddFavaritc |
By Category By Wendor Favorites I
[k I Cancel | Help |
A
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2. Expand the Communications list.

Wl Select Module |

tModule |Descﬂ3tion |Vend0r |
- 17EE-CNCIA 1785 ControlMet Bridge, Coax Media P.IIen-BradIey;I
- 1 7EE-CNCRA 1788 ControlMet Bridge, Redundant Coax Media Allen-Eradley
- 1 7EE-CNFfA 1788 ControlMet Bridge, Fiber Media Allen-Eradley
Select Module Type - 1788-CHFRJ A 1788 ControlMet Bridge, Redundant Fiber Media Allen-Bradley
- 1794-ACN15/C 1794 Controliet Adapter Allen-Bradlew
| d: dundani Allen:
- 1797-ACNR1S]C 1797 Controlret Adapter, Redundant Media Allen-Bradlew
- 2711P-RN1SCJE Controltet Module for Panelview Plus 400-600 Allen-Bradlew

- 2711P-RN155/A ControlMet Module for Panelyiew Plus 700-1500/Yersavie, .. allen-Bradley
- 2711P-RMN155E ControlMet Module for Panelyiew Plus 700-1500/Yersavie, .. allen-Bradley

- COMTROLMET-MO,., Generic Controliet Madule Allen-Eradley
- PH-PSSCCMALA ControlMet Adapker, Redundant Media Parker Hannif
[+ Contrallers v
< | ]
| Fird... | &dd Favarite I
By Category I By endar I Favorites I

] I Cancel | Help |

3. Choose the module type.

The 1794-ACNR15/C 1794 ControlNet Adapter, Redundant Media is

shown in this example.

4. Click OK.

The Major Revision dialog box appears.

Select Major Revision x|

Select major revizion for new 1734-ACNR15/C
module being created.

Mafor Revisor: | ~ |
(] I Cancel | Help |

5. Choose the revision number and click OK.
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The New Module Properties dialog box appears.

x|

Type: 1794-ACHR15/C 1794 ControlMet Adapter, Redundant Media
Vendar: Allen-Bradley
Farent: ControlMet_card
M ame: IACNH_card Mode: _:|
Description: I = Chassis Size: |° _:|

=l
Comm Format: IHaCk Optimization LI

Revisian: |3 |1 _|::' Electronic Keying: ICompatible Keying vl

¥ Open Module Properties oK I Cancel | Help |

6. In the Module Properties dialog box, name the adapter and choose the
appropriate communication settings.

7. Choose the Open Module Properties box.
8. Click OK.

The Module Properties dialog box for the remote module appears.

Il Module Properties: ControlNet_comm_module (1794-ACNR15/C 5. 1[

General  Connection |M0dule|nf0|

Requested Packet Interval [RFI): I [20.03: ms [2.0- F50.0 ms]
™ Inhibit Module

™ Maijor Fault On Controller IF Connection Fails While in Run Mode

Module Fault

Status: Offline Ok I Cancel Apply Help
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Table 10 - Module Properties Dialog Box Tab Descriptions

Tab

Definition

General

On this tab, you can do the following:

« View the module catalog number and description of the module being created.
« View the vendor of the module being created.

« View the name of the parent module.

+ Enter the name of the module.

+ Enter a description of the module.

+ (Choose the desired communication formats: non-I/0 modules.
« Specify a minor revision number for the module.

+ Specify a node.

» Specify a chassis size.

« Chose an electronic keying option (not used for SoftLogix).

Connection

Use this tab to define controller-to-module behavior. On this tab, you can perform these actions:

» (hoose a requested packet interval

+ Choose to inhibit the module

» (Configure the controller so that a loss of connection to this module causes a major fault

+ View module faults

The data on this tab comes directly from the controller. This tab displays information about the condition of the
connection between the module and the controller.

Module Info

The Module Info tab of the Module Properties dialog box displays read-only information about the selected module.
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Add and Configure I/0 Modules for the Remote Communication Module

1. Add an input I/O module, right-click 1794-ACNR15/C adapter card in
the I/O Configuration folder and choose New Module.

5] Mation GEroups
-[27 Ungrouped Axes
3 Add-0n Instructions
£5] Data Types
(i User-Defined
C@, Strings
Cﬂ, Add-0n-Defined
Cﬂ, Fredefined
C@, Module-Defined
3 Trends
E1-£5 1/ Configuration
) Backplane, 1789-A17 /4 virtual Chassis
E{I [1] 1789-L60 SoftLogix_Controller_Contraliet
= ﬂ [2] 1784-PCICS)A ControlNet_card
E-25 CortrolNet
- ﬂ 1 1784-PCICS)A ControlMet_card
-3 6 1794-ACNR1S/C ACNR _card

Led

‘ ﬂ Mew Module. .. [

Bus Size B

B Paste Chrly

The Select Module dialog box appears.
2. Expand the Digital list.

I Select Module x|
M odule |Descﬂ:tion |Vendor |
- Digital =
- 1794-TA16/A 16 Point 120% AC Input Allen-Bradley
- 1794-1AG]A 3 Point 120% AC Input Allen-Bradley
- 1794-1ABT1A 8 Point 120% AC Isolated Input Allen-Bradley
- 1794-IB10%0BG/A 10 Inputfa Qukput 24 DC, Sink/Source Allen-Bradley

16 P 1Z Input;

- 1794-IB16DJA 16 Paint 24% DiC Diagnostic Input, Sink Allen-Bradley

- 1794-IB16%0B16P,, 16 Input/16 Output 24Y DC, Sink/Protected Source Allen-Bradley

- 1794-1B32 1A 32 Paint 24Y DC Input, Sink Allen-Bradley

- 1794-TBS1 A 3 Poink 24¥ DC Input, Sink. Allen-Bradley

- 1794-1B85/A S Point 244 DC Sensor Input Allen-Bradley

- 1794-IC16/A 16 Point 48Y DC Input, Sink. Allen-Bradley
- 1794-1G16/A 16 Point 5% DC TTL Input Allen-Bradley j

Ki i
Find. | AddFavarte |

By Category I By Vendaor I Favorites I

0K I Cancel | Help |

| BN

3. Select the input module and click OK.

For this example, we chose the 1794-IB16/A 16 Point 24V DC Input,
Sink module.
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The New Module dialog box appears.

x|

Type: 1734-IB160 /4 16 Point 24 DC Diaghostic Input. Sink.
Wendor Allen-Bradley
Parent: ALCMR_card
M ame: I|nDUﬂ Slat: ID ::II
Deszcription: I =l

=
Comm Farmat: IHaCk 0 ptimization j
Fievision: |1_ Electronic Keying: | Compatible Keying j

— " Open Module Properties (n[ 4 I Catricel Help

4. Enter the module name and slot number.

5. Make sure the Open Module Properties box is unchecked.
6. Click OK.
7

. Add an output I/O module, right-click 1794-ACNR15/C adapter card in
the I/O Configuration folder and choose New Module.

e T .

155 Mokion Groups ﬂ
[ | Ungrouped Axes
----- [ add-on Instructions
=5 Daka Types

; C@ User-Defined
C@, Skrings

Cﬂ, Add-On-Defined
Cﬂ, Predefined
L Module-Defined

=25 T} Configuration
ER =] Backplane, 1753-A17/4 Virtual Chassis
L[ [1]1789-L60 SoftLogiz_Contraller_Contralet
=~ f [2]1784-PCICS{A Controlet_card
El-&5 Controlist
ﬂ 1 1784-PCICS{'A ControlMet_card
[ 6 1794-ACNR15/C ACNR _card
SN=]
e |§| 8 Mew Module...

L]

Bus Size E B Paste el

The Select Module dialog box appears.
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8. Expand the Digital list.

Ml Select Module x|
Module |Descﬂ:tion |Vend0r |
- 1794-TMBA @ Point 220% AC Input Allen-Eradiey ;I
- 1794-IY 1614 16 Point 24¥ DiC Input, Source Allen-Bradley
- 1794-IY32 1A 32 Point 24 DC Input, Source Allen-Bradley
- 1794-0A16[4 16 Point 120Y &C Qutput Allen-Eradiey
- 1794-0A81A 8 Point 120V AC Output Allen-Bradley
- 1794-0A8L, & Point 120Y AC Isolated Output Allen-Eradiey
g, 16 P Oukput, Source allen-Eradley
- 1794-0B16DA 16 Point 24V DiC Diagnostic Qutput, Source Allen-Bradley
- 1794-0B16P)A 16 Paint 24% i Pratected Qutput, Source Allen-Eradiey
- 1794-0B32P{A 32 Point 24% DiC Protected Oukput, Source Allen-Eradley
- 1794-0B81A 8 Point 24V DC Output, Source Allen-Bradley
- 1794-0BSEP)A 3 Point 24% DC Electronically Fused Protected Output, So... allen-Bradley
- 1794-0C 1614 16 Point 48Y DiC Oukput, Source Allen-Bradley ;I
4 I I 3
Find.. | AddFavorie |
By Categary By Wendor Favarites I

Ok I Cancel | Help |
9. Select the output module and click OK.

For this example, we chose the 1794-OB16/A 16 Point 24V DC Output,

Source module.

The New Module dialog box appears

X

Type: 1794-0B16/4 16 Paint 24% DC Dutput, Source
Wendor: Allen-Bradley
Parent: (13
M arne: IUUtDUﬂ Slat: I'I ﬂ
D escription: I ;I

=
Comm Format: IF!ack Optimization |
Fiewvision: |1_ Electronic Keying: | Compatible Keying j

— Open Module Properties oK I Cancel | Help |

10. Enter the module name and slot number. Make sure the Open Module
Properties box is unchecked.

11. Click OK.

Continue to add and configure I/O modules for the remote
communication module by adding them as we did in step 1 on page 204.

See the ControlNet Network Configuration User Manual,
publication CNET-UMO001, for more information.

12. From the File menu, choose Save to save the project.
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Step 5: Download the Project to the Controller
From the Communications menu, choose Who Active.
% RSLogix 5000 - SoftLogix_Controller_ControlNet [178
File Edit Wew Search Logic | Communications Tools Wi
= = - Who Active
3= |——|
‘ QI_IEI @I il_l! Select Recent Path. .,
Offline fl. ™ RUN ]
Mo Forces » I” ok Eoeillie
" [ BAT Upload. ..
Mo Edits =
lig /0 Download
= d Program Mode
Ungrouped Axes
23 add-0n Instructions S e
+55] Data Types Test Mode
% EI::I:_QZEFIHEd Lock Contraller
g Add-On-Defined ey Eeulis
g Predefined
Cﬂ Module-Defimed G0 To Faults
The Who Active dialog box appears.
7 Who Active i ] 59
IV Autcbrowse Fefresh I
Workstation m
=% Linx Gateways, Ethernet
&= AB_ETHIP-1, Ethernet Uplaad... |
&= AB_KT-1, Data Highway Plus
& AB_PCIC-1, Controllet Davinload | -
B89 AB_YBP-1, 1789-A17/A Yirtual Chassis :
Q 00, Workstation, RSLinx Server Updste Firmpare. . |
Sl 1 0/ Softlog Controller, SoftLog Close
= Jl 02, 1784-PCICS 4|
Help |
1
Path: AR VBP-141 Set Project Path -<—

Path in Project: <nonex

Clear Project Fath |

4

2. Browse to the SoftLogix controller.

3. Click Set Project Path button to cause this controller’s path to be saved as
part of the .acd and will link the .acd project with this path to the

controller.

4. Click Download.
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The Download dialog box appears.

) Download offline project 'SoftLogis_Caontraller_CantralMet' to the
M controller.

Connected Contraller:

M ame: SoftLogis_Controller

Type: 1783-LE0/A SoftLogix58E0 Contraller
Path: AB_VEP-1M

Serial Mumber:  7024B434

Security: - Na Protection

1% The contraller iz in Remate Run mode, The made will be changed to
_Remate Program prior to download. L T E

ﬁ DAMGER: Unexpected hazardous motion of machineny may aceur.

Some devices maintain independent configuration settings that are
not laaded to the device during the download of the contraller.

Werify these devices [dives. netwaork devices, 3rd party products)
have been praperly loaded before placing the controller inta run mode.

Failure to load proper configuration could result in mizaligned data and

unexpected eguipment operation.

Downlaad I Canecel | Help |

5. Click Download on the Download dialog box.

This will download the .acd project into the controller and put you
online with the controller.
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Step 6: Schedule the Network

Use RSNetWorx software to schedule the ControlNet network. The controller
project must already be downloaded from RSLogix 5000 software to the
controller and the controller must be in Program or Remote Program mode. For
more detailed information, see the RSNetWorx for ControlNet Getting Results
Guide, publication CNET-GROO0I.

These steps describe how to schedule the network.

1. Launch RSNetWorx for ControlNet software.

ontrolMet - RSNetWorx for ControlMet

File Edit Yiew Metwork Device Diagnostics Tools Help
B &-H( S|4 B 8w
@QIEEI¥- &4 Al

=l

| I Edits Enabled

&

=

E To create an offling configuration, click the Edits Enabled checkbaox.
z

i)

=

Hardware =

E--@ ControlMet
EI@ Categary
[] AC Drive

Rockwell Automation - Allen-Bradley
Rockwell Automation - Reliance Electri

4| | »

Kl 4 | D| HP\ Graph .‘.I Spreadzhest jg Diagnostice ;' JLI

2. From the Network menu, choose Online to go online and survey
the network.

“' ControlNet.xc - RSNetWorx ControlNet

File Edit Wiew | Metwork Device Diagnostics Tools Help
= | = - i Single Pass Browse

x| Conkinuous Browse

o [ Edis Eneg

[

o

= MNetwork Lp Enable Edits

o

= iz | Edit:

2|  Unschedul qpest=ns

= Upload From Netbwork
Download to Metwork

Hardware —— Download Minimurn o Metwork, ..

keeper Status...

= Conkrolie c Signature Stat
E@ Categ capner Signakure Skatus...

g A Properties...
i ... ]
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The Network Browser dialog box appears.

Browse for Network e |

Select a communications path to the desired netwark.

¥ Autobrowse Hefresh I

EQ Wiorkstation

; =z Linx Gateways, Ethernet

=z AB_ETHIP-1, Ethernet

== 8B _KT-1, Data Highway Plus

& 8B_PCIC-1, ControlMet

S-E3 AB_WBP-1, 1789-A17/A Virtual Chassis

: @ 00, Workstation, RaLinx Server

ﬂ 01, 1789-Le0/A SoftlogixSaa0 Controller, Soft_2

= 8 02, 1784-PCICS,
-2 A, Controliet

7B 01, 1756-CHNBRD, 1756-CHER/D 5.051 Build O

g oz, 1784-PCICS,

il DB, 1794-ACHR1S FLEX I/0 Contraliet Adapte

0k I Cancell Help |

3. Browse to the desired ControlNet Network and select the network.

4. Click OK.
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The network window appears.

ontrolNet - RSNetWorx for ControlNet

File Edit Wiew MNebwork Device Diagnostics Tools Help

BRI
@ alE £ -[=4 B2

=
@™ )
= I Edits Enabled Cuurrent Current Current
in
= MNetwork Update Time [ms): 5.00 Avwg. Scheduled Band.: 0.89% Connection Memory Usage:  048%
-
g Unscheduled Bytes Per Sec.: 542250 Peak Scheduled Band.: V.25
2
Hardurare x|

EH@ Controllet

= @ Cakegary

#-) AC Drive

A Drive - Mo Drive Object
Communication Adapker
Cantrolhet to SCANpart

DC Drive - Mo Drive Object

DFI Drives on Fiber Controliet
DPI to Controlket

D3I to Controlet

Human Machine Interface
Programmable Logic Controller

[ ] Rockwell Automation miscellaneous
H-@ wendor

% Rockwell Automation - Allen-Bradley

Rockwell Automation - Reliance Electri

1789-A17/A Virtual Chassis

Flex 8 slot chassis

|1| 4 | >| M’\Elaph { Spreadshest ), Diagnostics §

5. Click Edits Enabled.

ntrolNet.xc - RSNetWorx for ControlNekt

Elle Edit Wew Metwork Device Disgnostics Tools Help

A R L EE R

= F
@

& I Edits Enabled Current  Pending Current  C
in

= Metwork Lipdate Time [ms) 500 500 Ay, Scheduled Band. 0.83% [
=

g Unzscheduled Bytes Per Sec.: B38EET  B3BEET Peak Scheduled Band.: 1.22%

2

Hardware =

= @ Controlet

= @ Category

AC Drrive

AC Drive - No Drive Object
Communication Adapter
ControlMet to SCAMpart:
D Drive - No Drive Object
DPI Drives on Fiber Contrallet ‘
DPI to Controliet

DSI to ControlMet

Human Machine Interface
- [ m
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. From the Network menu, choose Properties to set the network’s
6. F the Network hoose P ties to set the network
properties.

File Edit Miew | Mebwork Device Diagnostics Tools Help
Bl | = - i Single Pass Browse

_ﬂ Continuous Browse
| [T Edis Ene’Einine Fi0
o
o
= Metwork Up Enable Edits
-
= . | Edit:
E Urzchedule el Edis
= Upload From Metwark
Download to Network
Hardware —— Download Minimurn to Metwork, ..

Eeeper Status...
=- Controlie 5 Signature Stak
E@ Cateq canner Signature Status...

@ & Properties...

The Network Properties dialog box appears.

Metwark. Pararmeters | tedia Configurationl Generall

— Current — Pending

M etwark pdate Tirme rmz) |5,UU
Max Scheduled Address: I'ID I'ID j
M ax Unzcheduled Address: |1 5 I'I 5 jl

Media Redundancy: Iﬁ Ornly IA Only j

Metwork, MName: I_defaull I_default

0k I Cancel Apply Help

Tab

Description

Network Parameters

On the Network Parameters tab, you can view the current configuration parameters associated with your ControlNet
network. In addition, with the Edits Enabled checkbox selected, you can modify the network configuration
parameters, including the network update time, maximum scheduled address, maximum unscheduled address,
media redundancy, and the network name.

Media Configuration

On the Media Configuration tab, you configure your physical media to optimize data transmission across your
ControlNet network. With the Edits Enabled checkbox selected, you can modify the worst case, end-to-end network
hardware allocations and specify values for the media components associated with your ControlNet network
configuration.

General

On the General tab, you can view high-level properties of your ControlNet network. In addition, you can modify the
properties of your ControlNet network, including name, description, and online path.
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7. On the Network Parameters tab, specify the network update time (NUT).

The default NUT is 5 ms. The NUT you specify must be lower than or
equal to the lowest RPI in your system.

Metwark Parameters | Media Configuration I General |

 Current —Pending
Metwork Update Time [ms]: IF IEET j 4—
Ma Scheduled Addrsss:| [T o -
Max Unscheduled Address: |1 [} |1 5 jl 4—
Media Redundancy: |A Orily IA Only j
Network Name: I_default I_defaull

8. Enter the Pending Max Scheduled Address and Pending Max
Unscheduled Address.

9. Click Apply to save the information you entered.

10. Click the Media Configuration tab.

The Media Configuration tab appears.

21

Metwork Parameters — Media Configuration | General I

Available Media: Media Canfiguration:

Quantity | Description
1000 meters  RGE Coax Cable

1786-RPFS Shart Distance Fiber b
1786-RPFM Medium Distance Fibe
1786 Long Distance Fiber Madule
1797-RPA Repeater Adapter(]S ve
1797-RPFM Medium Distance Fibe
Glass Fiber Cable

9304-RPA Repeater Adapter
9904-RPFS Shart Distance Fiber b
9304-RPFM Medium Distance Fibe
3904 Long Distance Fiber Module
1786-RPT Coax Repeater
1786-RPTD Coax Repeater (2440
9904-RPTCoax Repeater
9904-RPTD Coax Repeater (244D
RGE Coax Cable

1786-RPFRL Long Fiber Ring Rep
1786-RPFR=L Extra Long Fiber Ri

KN Mild | 2
ak. I Cancel | Apply | Help |

11. Enter data on the media tab to match your system.

12. Click OK.
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13. In RSNetWorx software, from the File menu, choose Save to save
the network.
‘ControlMet.xc - RSMNetWorx |
| File Edit MWew Metwork Device
JJ 2 Hew Chrl+R
a
2 [& open... Chrl+C
: zenerate Repork
3 Prinkt Setup...
| Prink Presiew
&P prit... Chrl+P
1 Contraoltlet. xc
Exit
The Save As dialog box appears.
el 4
Save in: I I Networks j L o EF Ex-
E CME_Perf_Test,xc @ InteliMain, o
ﬂ CMEB_Perf_TestL4x,xc |ﬂ inviEw, o |
ﬂ ControlMek.xc |ﬂ iolinze, o [
ﬂ durnnmye, ¥iC @ Joe_Micc_PLS.xc I
|7 hisc.xc |4 kTCS_L63_test.xc
1] | 2
File narme: ContralM et = Save I
Save as bype: IEnntn:uINet Files [".xc) j Cancel |
A
14. Name the file and click Save.
The Save Configuration dialog box appears.
Save Configuration 2=
Either of the following choices will zave the updated schedule
to the file and to the online network. if you are anline.
Save Type Cancel |
' Optimize and re-wite schedule for all connections
Hel
€ Werge changes into existing sehedule il
15. Click Optimize and re-write schedule for all connections.
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ControlINet I/0 Data

16. Click OK.

IMPORTANT  Every device on the network must be in Program or Remote Program
mode for the software to rewrite all of its connections. If a device is not
in the correct mode, the software prompts you to let it change the
device'’s mode.

The SoftLogix controller supports as many communication cards as you have
PClI slots in the computer.

Each Logix-based communication module supports a limited number of
scheduled and unscheduled connections. The 1784-PCICS SoftLogix
ControlNet communication module has a maximum of 127 scheduled
connections and 128 unscheduled connections.

The I/0 information is presented as a structure of multiple fields, which depend
on the specific features of the I/O module. The name of the structure is based on
the location of the I/O module in the system. Each I/O tag is automatically
created when you configure the I/O module through the programming software.
Each tag name follows this format:

Location:SlotNumber: Type.MemberName.SubMemberName.Bit

Address Variable Description
Location Identifies network location.
ADAPTER_NAME = identifies remote adapter or bridge device.
SlotNumber Slot number of /0 module in its chassis.
Type Type of data:
| =input
0=output
(= configuration
S = status
MemberName Specific data from the 1/0 module; depends on the type of data the module can store.
For example, Data and Fault are possible fields of data for an I/0 module. Data is the common name for values that are sent to or
received from /0 points.
SubMemberName Specific data related to a MemberName.
Bit (optional) Specific point on the I/0 module; depends on the size of the /0 module (0. ..31 for a 32-point module).

EXAMPLE

-5 1/0 Configuration

E ﬂ [2]11784-PCICS /4 CHET _card

L E-@ 1173-ACH15C remnote_flex
----- = [0] 173414350 remote._input
o [1]11734-0A8/4 remote_output
L@ [2]1794-F240F 21 /4 remate_analag
e ﬂ [3]11784-PCIDS /4 DNET _card
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The tags created for the remote device (1794-ACN1S5 in this example) depend
on the communication format you choose for that device when you add the
device to the I/O Configuration folder.
If you choose The automatically-created tags are for a
Rack optimization rack-optimized connection to the remote communication device.
Listen-only-rack optimization rack-optimized connection to the remote communication device.
(not available on all communication devices)
None direct connection to the individual I/0 modules with no connection to the remote communication
device.
Rack-optimized Connections
The rack-optimized connection creates a DINT element for each possible I/O
module connected to the device ‘remote_flex. The array remote_flex:I.Data
contains the possible input elements; the remote_flex:O.Data contains the
possible output elements.
[=l-remote_flex:| AB:1734_ACH1S BSLOT:L:0
-remote_flex:I.SlotStatusBits DIMT Binary
E-remote_flex:l.Data IMT[8] Binary
[+-remote_flex:|.D ata[0] IMNT Binary
[+-remote_flex:l.Data[1] IMNT Binary
[+-remote_flex:l.D ata[2] IMNT Binary
[+-remote_flex:|.D ata[3] IMNT Binary
[+-remote_flex:|.D atal4] IMNT Binary
[+-remote_flex:|.D ata[5] IMNT Binary
[+-remote_flex:|.D ata[E] IMNT Binary
[+-remote_flex:l.Data[7] IMNT Binary
[=l-remote_flex:0 AB:1734_ACW1S BSLOT:0:0
-remote_flex:D.Data IMT[8] Binary
[+-remote_flex:0:] remote_flex:|. D ata[0] remote_flexl.Datal0]  |IMT Binary
[+-remote_flewx:0:C AB:1794_DI_Delayd:C:0
[+-remote_flex:1:0 remote_flex0.Data[1]  |remate_flex:0.Datal1] |INT Binary
[+-remote_flex:1:C AB:1734_DOSC:0
[+-remote_flex: 21 AB:1794_IFZX0F211:0
[+-remote_flex:2:0 AB:17I4_IFZX0F21:0:0
[+-remote_flex2:C AB:17I4_[FZ<0F21:C:0
The tags for the individual, digital I/O modules are actually alias tags backed into
the rack-optimized array tag. For example, ‘remote_flex:0:I is an alias tag to
‘remote_flex:1.Data[0]. These digital I/O modules were configured with a rack-
optimized communication format to take advantage of the rack-optimized array
tag created for the communication device.
The index number on the array element refers to the slot number on
‘remote_flex. For example, Data[2] refers to the module in slot 2. You can have
only one I/O module in a given slot, so Data[2] is used only in either the input or
output array. That same element in the other array still exists even though it does
not contain actual data. You can create alias tags for the elements you actually use
to more readily identify the data you need.
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Note that the tags for the analog module (‘remote_flex:2:I; ‘remote_flex:2:0;
and ‘remote_flex:2:C’) are not alias tags.

IMPORTANT  Analog modules require direct connections to operate. Do not use the element
of the rack-optimized array tag to control the analog module. Use the
individual, slot-referenced tag.

Direct Connections

If you choose None for the communication format to the communication device,
the software assumes that you want a direct connection for each I/O module
connected to that device. The software creates slot-referenced tags for each

I/O module, but not for the communication device.

[=|-remate_flex: 0l AB794 DI_&L0
[+|-remate_flex: 0:1.Fault DINT Binary
[+-remate_flex: (1. ata SINT Binary
[+H|-remate_flex:0:C AB:1794_DI_Delays:C:0
[+H-remate_flex:1:1 AB:1734_DO:L0
[=|-remote_flex:1:0 AB:1794 D000
-remote_flexﬂ :0.Data SIMNT Binary
[+H-remate_flex:1:C AB:1794_DOELC:O
[+H-remate_flew: 21 AB:1794_IFZ<0F2E1:0
[+|-remate._flex:2:0 ABTI4_IFZ-0F210:0
[H-remote_flex:2:C AB794_IFZ40F2LC0
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Example 1 SOftl-ogIX In t};is example, orlle ?oftLogix controller controls I/O modules through a
Controller and ControlNet I/0 177+ACNI5 module

= 1

Item Description

1 SoftLogix controller

2 ControlNet network

3 1784-ACN15 module with 1/0 (remote FLEX™1/0)

Controlling I/0 Modules

This example has the SoftLogix controller controlling the I/O modules
connected to the remote 1794-ACN15 module. The data the SoftLogix
controller receives from the I/O modules depends on how you configure the
I/O modules. You can configure each module as a direct connection or as a rack-
optimized connection. One location (chassis or DIN rail) can have a
combination of some modules configured as a direct connection and others as
rack optimized.

Total Connections Required by the SoftLogix Controller

This table calculates the connections used in this example.

Connection Amount
SoftLogix controller to 1784-PCICS card. 0
SoftLogix controller to remote 1794-ACNR15 module (communication 0

format isone’).

SoftLogix controller to four I/0 modules. (through 1794-ACNR15) 4

All four module types (discrete and analog) can be configured as direct

connections.

Total Connections Used: 4
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Example 2: SoftLogix
Controller to SoftLogix
Controller

If you configure the 1794-ACNR15 module as rack-optimized and the
I/O modules as rack-optimized, you use only one connection to the
1794-ACN15 module, reducing the above example by three connections. This

table calculates the connections for this rack-optimized configuration.

Connection Amount
SoftLogix controller to 1784-PCICS card 0
SoftLogix controller to remote 1794-ACNR15 module (communication 1

format is 'rack optimization’).

SoftLogix controller to four discrete /0 modules 0
(through module1794-ACNR15)

All four modules configured as rack-optimized connections. Only discrete

modules can be configured as rack-optimized connections.

Total Connections Used: 1

In this example, one SoftLogix controller communicates with another SoftLogix
controller over the ControlNet network. The two controllers can be in separate
computers or in the same computer.

Example

Illustration

Each SoftLogix controller resides in its own computer.

ControlNet

Soft1 Soft2
ControlNet Node 16 ControlNet Node 27
Chassis Monitor Slot 2 Chassis Monitor Slot 5

Each SoftLogix controller resides in the same computer.

Soft1
Chassis Monitor Slot 2

Soft2
Chassis Monitor Slot 5
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Send a MSG Instruction

To send an MSG from Soft1 to Soft2, follow these steps.

1. For Softl, create a controller-scoped tag and choose the Message data type.

2. Enter an MSG instruction.

In this example logic, a message is sent when a specific condition is met.
When count_send is set, send count_msg.

count_send  count_msg.en MSG
1 F H/E Type - Unconfigured —CEN
Message Control count_msg ... —CDN>—
{ER}
3. Configure the MSG instruction on the Configuration tab.
For this item Specify
Message Type CIP Data Table Read or
(IP Data Table Write

Source Tag Tag containing the data to be transferred

Number of Elements Number of array elements to transfer

Destination Tag Tag to which the data will be transferred

4. On the Communication tab, specify the communication path.

A communication path requires pairs of numbers. The first number in the
pair identifies the port from which the message exits. The second number
in the pair designates the node address of the next device.

Item Specify

Communication Path 1,2,2,27,1,5

(each SoftLogix controller resides in its own | Where:

computer) 1is the SoftLogix backplane of Soft1

2is 1784-PCICS card in slot 2

2is the ControlNet port

27 is the ControlNet node of Soft2
1is the SoftLogix backplane of Soft2
5is the controller slot of Soft2

Communication Path 15
(each SoftLogix controller resides in the Where:
same computer) 1is the SoftLogix backplane of Soft1

5is the controller slot of Soft2

IMPORTANT  Ladder-triggered messages use the unscheduled portion of ControlNet
bandwidth and will work without rescheduling the network.
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Produce and Consume Tags

You can produce a base tag, alias tag, or consumed tag. Produced data can be
the following:

o Atagof DINT or REAL data type

o Anarray of DINT or REAL elements

o A user-defined structure with any type of elements. Use a user-defined

structure to group BOOL, SINT, and INT data

The consumed tag must have the same data type as the produced tag in the
originating controller. The controller performs type checking to be sure proper
data is being received.

Example lllustration

Each SoftLogix controller resides in its own computer
ControlNet

Soft2
TagB DINT

Soft1
Tagh  DINT

i
u

Iy

Each SoftLogix controller resides in the same computer,
by using different CPUs

Soft1
Tagh  DINT
Soft2
TagB DINT
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This example shows two controllers in the project. The Soft1 controller produces
TagA and the Soft2 controller consumes TagA and stores it as TagB.

1. To add two controllers in the I/O tree named Soft1 and Soft2, right-click
I/O Configuration and choose New Module.

2. Name and configure each controller.

£ RSLogix 5000 - Soft2 [1789-L60]
File Edit View Search Logic Communications Tools Window

a | =l @' o = el N |C_P|32_Outputs.0

Offline f. 7 RUN ——] ﬁ
Mo Forces b, ok qr

Mo Edits = Fﬁ? ﬂ |
I Y s

Controller Tags

23 Controller Fault Handler
i1 Pawer-Up Handler
B2 Tasks

-2 mation Groups

----- £ add-on Instructions
-2 Daka Types

----- [T Trends

nfiguration
Backplane, 1789-A17/4 Virtual Chassis

------ Bl [1]1789-L60 Soft1

------ ffo [2] 1789-L60 Soft2

3. Create TagA for Softl controller. Enter the Name, Type and Data Type.
Click OK.

TagA will look as follows.

x|
Soft1 Controller - Produces TagA
9 M arme: Tagh oF |
Description: ;I Cancel |
Help |
E
Usage: I <nomaly j
Tpe  [Podeed <[ Comecton |
Alias Faor: | j
Data Type: IDINT _I
Scope: IE{I SoftLogix_EontroIIer_EontroINej
Style: IDecimaI j
I~ | Open Configuration
I P | Tag Mame 2 | Aliaz Far Baze Tag Type Style
[l| - Tags DINT Deecimal
| p—

4. Create TagB for Soft2 controller.
5. Enter the Name, Type and Data Type.
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Soft2 Controller - Consumes TagA and

Stores itin TagB

6. Click Connection to complete creating TagB.

i x|
| Description: ;I Cancel |
Help |
Usage: I <niormal> j
Type: Coknection. . | -
Aliag For: | ﬂ
Diata Type: IDINT _I
Scope: IE{I SoftLogix_EontmIIEI_EontroINej
Style: I Decimal j
™| Open Configuration
IF' Tag Mame 2 | Aliaz Far Baze Tag Type Style
P | Tagk Soft]: Tagh DINT Decimal

The Consumed Tag Connection dialog box appears.

Consumed Tag Connection ; ﬁl

Connection | Stalusl

Producer: I Soft] j

Remote D ata: ITagA

[Tag Mame or Instance Mumber)

RPFI: |2D.D E ms

[™ Use Unizast Connection over Ethertdet AR

QK I Cancel | Help |

7. Enter the Producer controller’s name (Soft1) in the Producer field and the
tag to be consumed (TagA) in the Remote Data field and click OK.

For more detailed information on how to create Produced/Consumed
tags, see Logix5000 Controllers Produced and Consumed Tags
Programming Manual, publication 1756-PM011.

IMPORTANT  Produced/Consumed tags can be created only offline and use the
Scheduled portion of ControlNet bandwidth. After creating and
downloading these tags, the network must be rescheduled.
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Each produced tag requires one connection for the producing controller
and an additional connection for each consuming controller. Each
consumed tag requires one connection.

Total Connections Required by the Soft1 Controller

This table calculates the connections used in this example.

Connection Amount
Soft1 controller to 1784-PCICS card 0
Soft1 controller to remote 1784-PCICS card 0
Connected, cached MSG from Soft1 to Soft2 1
Produced TagA

Produced from Soft1 to Soft2 1

Other consumer (2 are configured) 1
Consumed TagB 1

Total Connections Used: 4

Example 3: Softlogm This example, one SoftLogix controller communicates with other controllers
Controller to Other Devices over the ControlNet network.

[C\ [0\
=g e ==
= i
u =
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4
3
Item Description
1 ControlLogix controller (Control1)
2 ControlNet network
3 SoftLogix controller (Soft1)
4 PLC-5 controller (PLC5CT) for the ControlNet network
5 FlexLogix™ controller (Flex1)
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Send a MSG Instruction

You configure an MSG instruction to a ControlLogix and FlexLogix controller
the same as you do for a SoftLogix controller. All Logix-based controllers follow
the same MSG configuration requirements. Configuring an MSG instruction for
a PLC-5 controller depends on the originating controller.

For MSG instructions originating from the SoftLogix controller to the PLC-5
controller for the ControlNet network, follow these guidelines.

Type of Logix MSG Instruction Source Destination
PLC-5 Typed Read Any integer element (such as B3:0, T4:0.ACC, (5:0.ACC, | SINT, INT, or DINT tag
N7:0, and so forth)
Any floating point element (such as F8:0, PD10:0.5P, and | REAL tag
so forth)
PLC-5 Typed Write SINT or INT tag Any integer element (such as B3:0, T4:0.ACC, (5:0.ACC,
N7:0, and so forth)
REAL tag Any floating point element (such as F8:0, PD10:0.P, and
so forth)
PLC-5 Word Range Read Any data type (such as B3:0, T4:0, (5:0, R6:0, N7:0, F8:0, | SINT, INT, DINT, or REAL
and so forth)
PLC-5 Word Range Write SINT, INT, DINT, or REAL Any data type (such as B3:0, T4:0, (5:0, R6:0, N7:0, F8:0,
and so forth)

The PLC-5 controller supports logical ASCII addressing. Place the SoftLogix

tag name in double quotes ().

Type of PLC-5 MSG Instruction Source Destination
PLC-5 Typed Write to SoftLogix Source element N7:10
Destination tag array 1’
PLC-5 Typed Read from SoftLogix Source tag array_1’
Destination element N7:10
TIP You can also do PLC-5 Typed Read and Writes messages to a Logix controller

without using logical ASCII addressing by creating a PLC-5 compatibility file in
the Logix controller for MSG instructions initiated by a PLC-5 controller.
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Produce and Consume Tags

You can produce and consume tags with any Logix controller the same as you do
with a SoftLogix controller. All Logix controllers follow the same requirements
for producing and consuming tags.

Producing and consuming tags with a PLC-5 controller for the ControlNet
network depends on the type of data.

I
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5
3 4

Item Definition
1 ControlLogix controller (Control 1)
2 ControlNet network
3 Soft1

TagA  DINT

TabB  REAL
4 PLC-5 controller (PLC5CT) for the ControlNet network
5 FlexLogix controller (Flex1)
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Produce a Tag to a PLC-5 Controller for the ControlNet Network

Complete these steps to produce a tag that a PLC-5 controller for the
ControlNet network can consume.

1. Determine the type of data to produce..

If And you are producing Then
INT N/A (reate a user-defined data type that contains an array of INTs with an even number of elements, such as
INT[2]. When you produce INTs, you must produce two or more.
(reate a produced tag and choose the user-defined data type you created.
DINT or REAL Only one DINT or REAL value Create a produced tag and choose the DINT or REAL data type, as appropriate.
More than one DINT or REAL (reate a user-defined data type that contains an array of DINTS or REALS, as appropriate.

(reate a produced tag and choose the user-defined data type you created.

2. In RSNetWorx software, open the ControlNet configuration for the target
PLC-S controller for the ControlNet network, insert a Receive Scheduled
Message and enter the following Message size.

If the produced tag contains For the Message Size Enter
INTs The number of integers in the produced tag
DINTs Two times the number of DINTs or REALS in the produced tag. For example, if
REAL the produced tag contains 10 DINTs, enter 20 for the Message size.
s

3. In the RSNetWorx software, reschedule and save the network.

The PLC-5 controller for the ControlNet network does not perform type
checking. Make sure the PLC-5 data type can correctly receive the SoftLogix
produced tag to be sure proper data is being received.

When a PLC-5 controller for the ControlNet network consumes a tag that is
produced by a Logix5000 controller, it stores the data in consecutive 16-bit
integers. The PLC-5 controller stores floating-point data, which requires 32-bits
regardless of the type of controller, as follows:

o The first integer contains the upper (left-most) bits of the value.

o The second integer contains the lower (right-most) bits of the value.

To reconstruct the floating point data within the PLC-5 controller, first reverse
the order of the integers and then copy them to a floating-point file.
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Consume a Tag from a PLC-5 Controller for the ControlNet Network

Complete these steps to consume a tag from a PLC-5 controller for the
controlNet network.

1. In RSNetWorx software, open the ControlNet configuration of the
PLC-5 controller and insert a Send Scheduled Message.

2. In RSLogix 5000 software, add the PLC-5 controller to the Controller
Organizer.

3. Create a user-defined data type that contains these members.

Data Type Description

DINT Status

INT[x], where 'x" is the output size of the data from the Data produced by a PLC-5 controller
PLC-5 controller

(If you are consuming only one INT, no dimension is
required)

4. Create a consumed tag with the following properties.

Tag Property Type or Choose

Tag type Consumed.

Controller The PLC-5 for the ControlNet network that is producing the data.

Remote instance The message number from the ControlNet configuration of the ControlNet

PLC-5 controller.

RPI A power of two times the NUT of the ControlNet network. For example, if the NUT
is 5 ms, choose an RPI of 5, 10, 20, 40, and so forth.

Data type The user-defined data type that you created.

5. In the RSNetWorx for ControlNet software, reschedule and save
the network.
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Total Connections Required by the Soft1 Controller

This table calculates the connections used in this example.

Connection Amount
Soft1 controller to 1784-PCICS card 0
Soft1 controller to remote 1756-CNB module 0
Soft1 controller to remote 1788-CNC card 0
Soft1 controller to remote PLC5CT 1
Connected, cached MSG from Soft1 to Control1 1
Connected, cached MSG from Soft1 to Flex1 1
Connected, cached MSG from Soft1 to PLC5CT 1
Produced TagA:

Produced from Soft1 to Control1 1

Consumed by PLC5CT 1
Consumed TagB from Control 1 1

Total Connections Used: 7

The remote 1756-CNB and 1788-CNC card are configured as ‘none’ for the
communication format, so the SoftLogix controller would require a direct
connection for any I/O modules connected to these devices that you want in the
configuration for the SoftLogix controller.
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Example 4: Use the Soft'_ogn( ;Fhfc fofFL(ﬁin é(.)ntrollcr. sup}})lortbs .béidging over a Clczr}lltrolNelt -n(;two-rk. Afny
Controller as a Gateway oftLogix instruction that bridges one network has multiple pairs o

numbers in its communication path. To construct a communication path, follow
these steps.

1. Specity the port where the message exits.

For Port Specify

Backplane port 1

DF1 port from the controller

ControlNet port from a communication card/module

Ethernet port from a communication card/module 2
DH-+ port over channel A from a 1756-DHRIO module
DH-+ port over channel B from a 1756-DHRIO module 3

2. Specify the next device.
For Device Specify
ControlLogix backplane Slot number
DF1 network Station address (0. ..254)
ControlNet network Node number (1...99 decimal)
DH+ network Node number (1...77 decimal)
Ethernet network IP address

3. Repeat step 1 and step 2 until you specify the target device.
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In the following illustration, the ControlLogix controller can remotely access a
PanelView™ terminal over a ControlNet network. The SoftLogix Chassis
Monitor resides on the computer. A SoftLogix controller is not required for the
gateway—you only need a 1784-PCICS card for each ControlNet network.

I

]

oy
,

i

JQ:"i‘
7 |3
|

[ap
g

Item Description

N

ControlLogix controller

ControlNet network 1

ControlNet network 2

S w N

PanelView terminal

5 The SoftLogix Chassis Monitor has two 1784-PCICS cards installed - one for each
ControlNet network.
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Notes:
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Program Virtual Motion

Topic Page
Virtual Motion Overview 237
Logic for Motion Control 238
Considerations When Running a Motion Application in Windows Operating System 240

To set up virtual motion via a virtual axis in a SoftLogix system, you must install
the following items:

o SoftLogix controller in the SoftLogix Chassis Monitor
o RSLogix 5000 software

IMPORTANT  SoftLogix 5800 controllers and software do not support Integrated Motion on
the EtherNet/IP network.

Windows Vista, Windows 2008, and Windows 7 Server operating system
software do not support any motion modules in a SoftLogix system.

The SoftLogix controller supports virtual motion, allowing axis to be assigned on
avirtual controller. For additional information on configuring a virtual axis, see
the SERCOS and Analog Motion Configuration and Startup User Manual,
publication MOTION-UMO001.

The configuration process varies, depending on your application and your
drive selection.

1. Create a controller project by using RSLogix 5000 software.
See page 27.

2. Coordinate with system time.

Use CIP Sync to synchronize with a master clock. For more information,
see the Integrated Architecture™and CIP Sync Configuration Application
Technique, publication IA-AT003.
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238

3. Add and configure the SERCOS interface module.

If you are not usinga SERCOS interface module, you can still configure a
virtual axis in RSLogix 5000 software.

Each ControlLogix controller can control up to 16 motion modules. Use
one of the following SERCOS interface modules:

1756-MO3SE
1756-MO8SE
1756-M16SE

4. Add and configure a SERCOS drive.

You can create an axis when you are configuring the drive, or you can
create it later.

Use the Kinetix® Motion Control Selection Guide,
publication GMC-SGO001, to qualify and select the drive.

5. Create an axis and assign it to the Motion Group.

6. Configure the axis.

The motion instructions operate on one or more axes. You must identify and

configure axes before you can use them.

For more information on individual motion instructions, see the Logix5000
Controllers Motion Instruction Reference Manual, publication MOTION-

RMO002.

Each motion instruction has an operand named Motion Control. This field uses
a MOTION_INSTRUCTION tag to store status information during the
execution of motion instructions. This status information can include items such

as instruction status or errors.

Motion Redefine Position HCEM
i Az
Motion Control Operand s - bl o
Type 7
Posttion Select 7 HER

Posttion ?
7%

A\

ATTENTION: Tags used for the Motion Control Operand of motion
instruction should be used only once. Reuse of the same Motion Control
Operand in other instructions can cause unintended operation of the
control variables.
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You can read motion status and configuration parameters in your logic by using
two methods.

Method Example

Direct access of the MOTION_GROUP and AXIS structures «  Axis faults
« Motion status
« Servo status

Use the GSV instruction « Actual position
+Command position
« Actual velocity

In your ladder logic program, you can modify motion configuration parameters
by using the SSV instruction. For example, you can change position loop gain,
velocity loop gain, and current limits within your program.

For more information on the SSV instruction, see the Logix5000 Controllers
General Instruction Set Reference Manual, publication 1756-RM003.

Motion Faults

By default, the controller keeps running when there is motion fault. Two types of
motion faults exist.

Type Cause Description Example
Instruction errors Motion instruction « Do notimpact controller operation AMotion Axis Move (MAM) instruction with a parameter
- Should be correct to optimize execution time and be sure | out of range
of program accuracy

You can configure a fault as either minor or major by using the Axis Wizard

Group dialog box.
Instruction Errors

Executing a motion instruction within an application program can generate
errors. The MOTION_INSTRUCTION tag has a field that contains the error
code. For more information about error codes for individual instructions, see the
Logix5000 Controllers Motion Instruction Set Reference Manual,

publication MOTTON-RMO002.
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Considerations When
Running a Motion
Application in Windows
Operating System

240

The System Restore feature of the Windows operating system can affect
SoftLogix motion applications. The need to use System Restore can occur
because other applications running in Windows can impact the time available to
run motion. When System Restore is enabled, random motion retries occur,
which can result in irregular motion or motion glitches.

The System Restore feature provides a way to restore the system to a previously
known state that would otherwise require you to reinstall an application or even
the entire operating system. Setup applications that are compatible with the
Windows XP operating system, and later, integrate with System Restore to create
a restore point before an installation begins. By default, the feature creates a
restore point every 24 hours while the system is up. It does this by creating a
restore point directory, then snapshotting a set of critical system files, including
parts of the registry. System Restore tracks changes to files and directories, and
saves copies of files that are being changed or deleted in a restore point change
log. Restore point data is maintained on a per-volume basis.

Complete these steps to disable System Restore.
1. From the Start menu, right-click My Computer and choose Properties.

The System Properties dialog box appears.
2. Click the System Restore tab.
3. Clear the System Restore checkbox.
4. Click OK for the change to take effect.
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HMI Considerations 247
Personal Computer Hardware Considerations 248

This appendix describes considerations when using the Microsoft Windows
operating system.

There are three objects that execute within the Windows operating system that
get CPU resources based on Window’s multitasking and
multithreading algorithms.

Windows Object

Description

Interrupt service routine (ISR)

An interrupt service routine is a software routine that is primarily executed in response to hardware and
software interrupts.

ISR always executes immediately and run in the kernel-mode layer of Windows. Each ISR executes at one of 32 levels.
The hardware interrupts that occur in a computer get mapped to 16 of the 32 possible levels. The important point about
ISRs is that they are written by the vendors of hardware and software products and not Microsoft. Microsoft can
recommend how to write ISRs, but there is no guarantee about the how well other vendors write them. For example,
once an ISR starts to execute, it can raise its level to a higher priority so that the Windows scheduler won't swap it out, or
it can even make a function call to mask all other interrupts until it is finished. Due to the variations in code writing, ISRs
can cause swings in system responsiveness and determinism in a soft controller.

Deferred procedure call (DPC)

A deferred procedure call is a software routine that is queued by an ISR to perform less time-critical processing.

DPCs also execute in the kernel-mode layer of Windows, and therefore can prevent user mode applications from
running. DPCs do not have priority levels, but execute in a FIFO (first-in-first-out) order as queued by their associated
ISRs. Poorly written DPCs can unnecessarily keep the SoftLogix controller from running. Disk drivers, network drivers,
and video drivers can be major sources of long DPCs, causing variation in SoftLogix performance. Do not use (D writing
(recording) devices and fancy screen savers on the SoftLogix controller because they have shown significant jumps in
(PU utilization.

Dispatched threads of execution

Threads are the primary execution pieces of software that Windows switches between. Some are associated with larger
application programs and background processes, while others are created by the kernel and device drivers.

Threads are individual code segments spawned from processes that can be in one of four priority levels; low, medium,
high and real-time. Threads that are spawned from a real-time process, like the SoftLogix controller, execute to the point
of blocking, yielding, or completing. The dwell component of the SoftLogix controller allows the continuous task of the
controller to give time to other lower priority threads that need to execute.
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This diagram shows the relationship between these objects and shows how one
object has to stop running if another with higher priority wants to execute. The
SoftLogix controller executes as a real-time priority process, and thus waits for all
ISRs and DPCs to complete before executing.
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Additional Considerations The table describes other considerations for the Windows operating system.

Table 11 - Windows Operating System Considerations

Consideration Description

Multiple CPUs in one computer Multiple CPUs in the personal computer can greatly improve performance. The Windows scheduler algorithm
automatically uses both CPUs to execute whatever needs to be executed. Any code that needs to execute will move to
whichever CPU is available, unless the current process specifically requests a certain CPU. The CPU Affinity parameter of
the SoftLogix controller has you specify which CPU to execute on, allowing you to customize your system for

more determinism.

Blue screen events Blue screen events are the result of the Pentium processor generating self-diagnostic events that fall in the category of
fault or abort. Usually there is code to recover from fault interrupts, such as Page Faults, and these do not cause Windows
to stop. But there are occasions in the case of hardware failures that generate a NMI (non-maskable interrupt) or a parity
error that are considered faults that cannot be ignored and therefore Windows does the proper thing and immediately
stops. This s similar to a PLC-5 processor ‘red lighting’ when it detects an internal memory or hardware error. Blue screens
that occur during system integration of new third-party hardware indicate a poorly written driver that is corrupting
Windows kernel memory.

After a blue screen event, the /0 modules controlled by a SoftLogix controller go to their fail safe modes of operation (as
specified when the 1/0 was configured).

Microsoft service pack Microsoft service pack is the name Microsoft gives to an operating system upgrade. It is always recommended to apply
the latest service pack after installing third-party software, especially networking drivers and the addition of network
protocols. Whenever you receive errors that seem low-level or don't make sense, reapply the latest Microsoft service pack
and restart.

Bus mastering The hard disk drive must support bus mastering. You might also need bus-mastering drivers for the personal computer
chip set. For example, Intel motherboards call this software ‘Application Accelerator.

If you have to restore the operating system to the hard disk drive, the bus mastering software that might have been
pre-loaded at the factory, might not get restored during the recovery process and you might have to manually install the
software yourself.
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Table 11 - Windows Operating System Considerations

Consideration

Description

Third party peripheral devices

Third-party peripheral devices, such as network cards and IDE devices should be installed directly in the computer’s
primary PCl bus. IDE devices should use PCl bus mastering. Bus mastering is the capability of writing directly to the
computer’s memory without having to use the Pentium chip to move the data. You can use Microsoft's DMACHECK.EXE
utility to see whether a third-party card truly uses PCl bus mastering. You might also need to turn bus mastering on
within the BIOS setup of your computer. See the documentation for your computer for more information about

bus mastering.

TestTime utility

The SoftLogix controller ships with a TestTime utility that you can use to determine the responsiveness of your system to
(PU interrupts. The utility measures how long it takes to respond to a software interrupt that is generated every 2 ms. It
measures the average, max, number of occurrences and standard deviation of how quickly your personal computer
responds. If you find significant delays, focus on any peripheral devices on the computer and their associated drivers. The
best way to use the utility is to run it on a new system with no software or third-party hardware installed to get a
baseline measurement. Then rerun the TestTime utility each time you install a piece of hardware or a software package to
determine if there is a anomaly.

Screen savers

Disable screen savers on your computer. OpenGL screen savers have been known to generate excessive loading on a
personal computer. This can cause fluctuations in SoftLogix control because video-driver operations interrupt the
SoftLogix real-time execution priority under Windows. OpenGL is a standard for generating 2-dimensional and
3-dimensional graphics in current screen savers and animated games.

Run a SoftLogix Controller on
the Windows Operating
System

The SoftLogix controller executes as a service (background program) that starts
when the Windows operating system starts and then runs at real-time priority
within the Windows operating system. Most other applications, such as word
processors and spreadsheets, run at normal priority. Because SoftLogix runs at a
real-time level, it is guaranteed to get as many CPU cycles as it needs before
allowing the CPU to execute other application programs. Only DPCs and ISRs
run before a SoftLogix controller.

Dwell Time Setting

Every SoftLogix controller has a main task that can be configured to run
continuously or periodically. If set for continuous, the main task would use all of
the Windows CPU cycles, if it were able, running as a real-time priority process.
But the dwell time configuration of the SoftLogix controller is a value in
milliseconds, which is directly added to the end of every scan of a continuous
program task. The dwell time is a period of time that counts off in real-time after
the SoftLogix controller’s continuous task. This time is like a sleep time for the
SoftLogix controller so that the Windows operating system can execute lower
priority threads.

If a SoftLogix controller’s periodic task is set to run, it runs during the dwell time,
but the time spent executing the periodic task is not added to the dwell time. The
dwell time counts in the background in real-time and the end of the dwell marks
the continuous task as ready to run. The continuous task will run as long as no
other periodic tasks are already executing or are ready to execute.

A dwell time of 0 ms does leave some dynamic amount of time of dwell that is less
than 1 ms to prevent you from using all CPU cycles, and thus locking up your
computer. When the continuous task enters the dwell time, it makes a function
call to the Windows operating system to ‘SwitchToThread, which is a function
that lets the next thread that needs to run go ahead and execute.
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If multiple SoftLogix controllers in the same virtual chassis are set for a dwell
time of 0 ms, the controllers will starve other applications that are runningat
normal priority. The effect is sluggish mouse control and slow response time by
other Windows applications. And if you run this configuration on a slower
computer, you may even lock yourself out of being able to do anything in the
Windows operating system.

IMPORTANT  ltis possible to lock yourself out of your computer if you have multiple
controllers installed in the virtual chassis and the following:

» Each controller s set for a dwell time of 0.
+ Periodic tasks are set for very low settings (short time periods).

In this state, the keyboard and mouse are not recognized by the Windows
operating system because the Windows operating system is spending all of its
time executing the real-time tasks of the SoftLogix controllers. If the
controllers are set to start in ‘last state, you will never be able to move the
mouse to put them in Program mode to free up CPU resources.

It is recommended that during development, set the controller to start in the
Remote Program mode. This way, if you ever have controllers in Run mode and
the personal computer locks up, you can cycle power and have the controllers
come up in Program mode, giving you enough CPU time to make changes to
your application to correct the anomaly. Then after development is complete,
you can change the Startup mode to start in ‘last state.

There is no window in RSLogix 5000 software that shows overall scan time
including the dwell time component. The scan times reported in each task are
values that indicate the time to scan a particular program and do not include
dwell time. Use the Task Manager’s Performance Monitor to gauge the effect of
dwell time settings.

Periodic Tasks

Periodic tasks always attempt to execute according to their setting, and they
always interrupt the continuous task. If the controller is running its dwell time, a
periodic task still interrupts the dwell time to run. If two periodic tasks attempt
to run at the same time, the task that has the higher priority executes first. Be
careful not to execute too many periodic tasks with short intervals as you can
start to use all the bandwidth of the computer without leaving CPU cycles to
operate the mouse and keyboard.

A periodic task pauses if an ISR or DPC routine needs to be executed by the
Windows operating system, and then the periodic task continues when the
interrupt is complete. The periodic task executes again in real time at the next
preset interval. The time spent in the ISR or DPC does not get added to the time
counted between periodic tasks.
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A periodic task detects an overlap and sets the Overlap fault bit in the controller
if a periodic tasks fails to run at all during its assigned time slot or if a periodic
tasks starts later than scheduled and cannot complete before the start of the next
period. This diagram shows periodic task intervals, when a task actually starts,
and what is considered an overlap condition.

Periodic Task Intervals

R

Overlap Overlap
Condition Condition

I I_I I I
N f

Actual Task Execution

If two controllers in the same virtual chassis each have high priority periodic tasks
and the tasks become active at the same time, the Windows operating system tries
to switch between the tasks at whatever quantam is set within the Windows
operating system. The quantam varies based on the performance boost setting for
the process. With no performance boost, the quantam is 20 ms for the Windows
workstation. Typically a SoftLogix controller finishes the entire scan of a periodic
task before using a whole quantam.

To use the whole quantam, a thread has to be ready to execute the whole time. If a
thread stops and makes any type of I/O call, (such as disk drive, DRAM
memory, and so forth), the thread gets switched by the Windows operating
system and the CPU executes the next thread that is ready to run. This applies to
the SoftLogix controller because the controller references different tags in a
program scan, which are DRAM 1/O operations. Therefore, the Windows
operating system switches back and forth many times between two periodic tasks
that are executing at the same time and at the same priority level, with the
switching happening in the microsecond range.
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The following diagram shows the timing of task execution between two
SoftLogix controllers in the same virtual chassis. Each controller has periodic
tasks and a continuous task. The example periodic tasks are short and take only
0.25 ms to execute. The example continuous tasks take 0.5 ms to execute.
Anytime two periodic tasks need to execute at the same time and they each have
the same priority, they share CPU cycles as the Windows operating system
constantly switches between.

The beginning of the diagram shows what happens when the controller goes

from Program mode to Run mode, which involves a prescan of all tasks. Then
Run mode begins. The real time starts counting as shown at the bottom of the

|

diagram.

Controller A
Periodic Tms
Priority 1

Controller A
Periodic 6ms
Priority 2

Controller A
Continuous
Dwell =2ms

Controller B
Periodic 3ms
Priority 1

Controller B
Continuous
Dwell =3ms

Task Running - Task Waiting Dwell Time |

Two Tasks of Equal Priority
Prescan Sharing CPU (ycles
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HMI Considerations

System Overhead Timeslice

All Logix-based controllers have a configuration setting for the system overhead
timeslice. This function lets the controller take care of communication requests
that occur from other controllers or from queued requests from within the
controller’s application program. The timeslice switches the priority level of the
continuous task with that of the background communication task, which is
always running at a lower level than the continuous task.

The timeslice setting is a percent value that is applied to a 100 ms background
timing window. With a setting of 10% (the default), for every 100 ms of real time,
there is 10 ms of time when the communication task priority is higher than the
continuous task. If there is communication activity to perform, the controller
does it and when completed, the controller lets the continuous task run again
during that 10 ms window. For the next 90 ms, the continuous task is at its
normal priority and the communication task is lower. During dwell time, if there
are communication tasks ready to run, they will run during the dwell even though
the communication task is not switched to a higher priority. And any periodic
task that needs to run overrides both the continuous task and the
communication task.

Multiple SoftLogix Controllers in the Virtual Chassis

Multiple controllers in the virtual chassis, executing on a computer with only one
CPU, is less efficient than one controller. With multiple controllers, the
Windows operating system has to take time to swap threads in a round-robin
fashion, assuming all the controllers have a continuous task and a very small
dwell. If your computer has multiple CPUs, then assign multiple controllers
across the multiple CPUs.

Considerations when running an HMI and a SoftLogix controller on the same
computer include the following.

Consideration

Description

HMI initialization

Make sure RSLinx software and the SoftLogix controller completely initialize on the computer before the HMI begins to
initialize. Otherwise, you may experience memory assignment anomalies.

Network connection

If the computer loses the network connection (there is no connection to a local switch), on Powerup, Windows 2000/XP
do not initialize Ethernet ports or the TCP/IP stack. This results in the HMI not being able to communicate with the
SoftLogix controller because the HMI uses the TCP/IP stack. To avoid this, use a loophack adapter for communication.

Rockwell Automation Publication 1789-UMO002K-EN-P - January 2015 247



AppendixD  Windows Considerations

Personal Computer
Hardware Considerations

The personal computer hardware you chose for the SoftLogix controller will have
a dramatic impact on the performance of the SoftLogix control system.

Most SoftLogix applications run additional software on the same personal
computer as the controller. Make sure the computer meets these requirements:

o IBM-compatible Pentium 4 1.6 GHz

e 256 KB of RAM

e 50 MB free hard disk space
Demanding applications including sequential, motion, HMI, and other local
applications running on the personal computer may require a dual CPU to

achieve performance requirements.

Other considerations include the following.

Consideration

Description

Hard disk drives

The hard disk drive is capable of bus mastering to reduce loading on the Pentium processor. Bus mastering allows the
hard disk drive to initiate data transfers without using Pentium CPU cycles. To accomplish this the personal computer
must have a motherboard that supports this technology as well as a BIOS that supports it. Then the drive itself is capable
of bus mastering. Most personal computer vendors will fully integrate for you this IDE bus mastering capability.

(D-ROM drives

Verify that the hard disk drive for your personal computer is on a designated IDE channel and that the CD-ROM drive is on
another (secondary). Some personal computer vendors attempt to put the (D -ROM as slave off of the primary IDE
channel and this causes performance difficulties for the hard disk drive.

Redundant array of disks (RAID)

This technology uses multiple hard disk drives in a personal computer, so that any one hard disk drive can fail without
causing Windows to crash. There are 5 different versions of RAID, each with its own method of error correction and
recovery. The SoftLogix controller supports the RAID environment, which is recommended for critical applications that
can't afford a crash.

Sensitivity to hard disk drive crashes is common among personal computer users, but over the last 5 years, the reliability
of hard disk drives has greatly increased. RAID technology is expensive and can be hard to implement and support. A
more inexpensive option is to have another hard disk drive with a copy of the original hard disk drive image available. You
can even mount the duplicate in the same personal computer without power or IDE connections, so that it is ready to
connect if the original hard disk drive ever fails.

Uninterruptable power supplies (UPS)

Uninterruptable power is an excellent accessory for a SoftLogix system as it prevents disruptions to the SoftLogix
controller due to brown outs and power outages, which are the most common interferences to personal computers. There
are many UPS systems available, including some with digital outputs that can be interfaced back into the SoftLogix
controller by using discrete inputs so that the controller can detect a power outage and prepare for an orderly shutdown
after a designated amount of time.

248

IMPORTANT  Make sure the SoftLogix computer does an orderly shutdown of the Windows
operating system on a power failure or you may end up with operating
system anomalies.
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Pre-qualify Your Personal
Computer for Soft Control

System Performance Tuning Guidelines

Topic Page
Pre-qualify Your Personal Computer for Soft Control 249
System Performance 252
System Startup 253
Monitor Personal Computer Performance 253

The amount of personal computer processing power required for your
application depends on your control application configuration. For example, the
number of tasks, periodic rate settings, number of data tags, and whether other
windows applications are running on your computer. This appendix describes the
effect of these items and provides some guidelines on how to maximize

system performance.

The CPU speed of the personal computer and whether the system is a single or
dual Pentium are also important. The developer of the soft control system must
partition and scale the application correctly for the capabilities of the

personal computer.

After installing the SoftLogix 5800 controller on your personal computer, verify
that the system performance is appropriate for soft control. This is not usually an
anomaly on computers pre-configured and supplied by major vendors.

Run the TestTime utility that is installed with the SoftLogix 5800 controller. Let
this application run for a period of time while you perform tasks that you
normally run on the computer. When minimized, the utility monitors your
system in the background.
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When you open the utility, this information appears.

P windows Media Playsr
E Rockwell Automation

st Time Ukility

TestTime utility: *R’-Reset Stats; ’'K’-Exit
Target scan time is 2.8 milliseconds

Samples: 3958 Aug: 2.938 Range: 2.452 to 3.412 StdDev x 1888: 15.
Median: 2.928 — 2.94% Mode: 2.928 - 2.94%
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The Test Time utility monitors your system’s responsiveness to a repetitive 2 ms
timer. It displays both a textual and a graphical display of the timing response of
your computer. If your system is set up and operating properly the maximum
value in the range should be no greater than 3 or 4 ms. If the value is significantly
higher, your system is not appropriate for running SoftLogix Chassis Monitor
and performing machine control. Some reasons why your system might not
behave as expected include the following:

e The system does not have bus mastering enabled. For information on
bus mastering, see the personal computer hardware considerations

in Appendix D.

o The system has an ‘ill-behaved’ device driver that violates the Microsoft
Windows Hardware Quality Lab (WHQL) guidelines. Verify that you
have the correct vendor-specific device driver loaded for your video,
Ethernet, sound, SCSI, IDE, and so forth. devices. These drivers should be
‘signed’ by Microsoft, or if provided by another vendor, the driver should
be certified by the Microsoft Windows Hardware Quality lab. Most
vendors will indicate driver that have been WHQL certified on their
driver download web page.

e Your system has an ISA Ethernet or other expansion card that is not
bus-mastering capable. You can verify this by removing the ISA card and
running Test Time again.

e There is another real-time priority application running on the personal

computer. Typically, the only commercially available software that can
cause this type of anomaly is CD writer software.
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e Check that your personal computer BIOS is compatible with the
operating system. Windows 2000 and Windows XP power management
features and other aspects of the operating system require support in the
personal computer vendor’s supplied BIOS. Check your personal
computer vendor’s website for updated BIOS versions and for details on
which operating systems are supported.

e Your system is running Windows 2000 or Windows XP operating system
and is subject to the ‘System Performance Counter Unexpectedly Leaps
forward problem’ as described in the Microsoft Knowledgebase. Many
systems will not demonstrate this anomaly unless actually running the
SoftLogix 5800 controller. This anomaly causes unexpected watchdog
timeouts and I/O connection timeouts. There is no feasible workaround
on these systems. The alternative is to upgrade your personal computer
such that it does not contain the affected South Bridge chipset.

e You are trying to run the SoftLogix 5800 controller on a platform that
does not meet the minimum system requirements of a Pentium 4 1.6 GHz
or greater.

e There is not enough RAM or disk space. Sufficient RAM keeps memory

swapping by the operating system to a minimum. Ample disk space and a
defragmented drive prevent excessive hard disk accesses.
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System Performance

Table 12 - Parameters for Improved Performance

There are a number of configurable parameters in the SoftLogix 5800 controller
that affect the overall system performance of your personal computer. These are
the parameters.

SoftLogix Parameter

Description

Continuous task dwell time

By default this value is 10 ms. Your application should be structured such that the continuous task contains programs
that are not time critical so that you can adjust the dwell time to a value as large as possible. For time critical tasks use
Periodic type tasks and be prudent in the number of periodic tasks and the configured period.

Periodic save interval

This parameter should also be set as large as possible to a value that is appropriate for your application. Every time the
periodic save runs, SoftLogix high priority tasks consume CPU time to save tag values and the user program to the
hard disk.

This setting does not affect the storing of online edits to the hard disk. Edits saved at:

+ Next periodic save interval

+ User-initiated save

« Controller shutdown

You can also observe the execution of the periodic save in the Windows Task Manager. It is possible that if you set the
time interval short and have a large number of tags that the periodic save runs continuously. This in itself is not an
anomaly, however as a goal, keep the overall CPU use below 80% on a continuous basis. This leaves headroom for other
Windows applications to run properly. If your system cannot be tuned to achieve this, then it is recommended you use
adual Pentium personal computer or upgrading to a faster Pentium processor.

B windows Task Manager 10l =l
File ©Options Yiew Help

Applications | Processes

—CPUUsage —— —CPU Usage History
The spikes show when the

periodic save is running.

—MEM Usage ——  —~Memary Usage Hiskary

~Totals—————————————  ~Physical Memory (k) ——————
Handles 5673 Total 196036
Threads 355 Available 36732
Processes ) Syskem Cache TA045

—Commit Charge (K)—————— [~ Kernel Memary (K
Total 162084 Total 44716
Lirnit 470955 Paged 37272
Peak 163596 Monpaged 444

[Processes: 3¢ [cPU Usage: 7% [Mem Usage: 162084k [ 470988K y

CPU affinity

Use the CPU affinity setting on a dual Pentium processor personal computer to balance the overall system
performance. You can:

+Run control on one CPU and leave the second CPU for other Windows applications.

+ Install two SoftLogix controllers in the virtual chassis and set the affinity of each to a different CPU.

For the best overall performance, especially when using integrated motion, use one SoftLogix controller in the virtual
chassis on a single CPU system.

EtherNet/IP connections

The total number of connections from an EtherNet/IP port in a SoftLogix controller depends on the performance of the
computer running the controller. As you increase the number of connections, the performance of the computer
decreases.

252
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System Startup

Monitor Personal Computer
Performance

There are much greater CPU demands on the personal computer during system
starts up. This is due to the fact that the SoftLogix controller restores its
application program so that it can restart in the same state as it was shutdown.
This restore is done at a high priority level so that the time from ‘power button
press’ to running the control application is as short as possible. While the restore
is occurring, other Windows applications are also putting demands on the
personal computer system during their Start-up phase.

If the system CPU load is too great during startup, Windows displays the Server
Busy dialog box. If this condition occurs for other applications, such as SQL
server, Microsoft Internet Information Server, Virus scanners, or disk defraggers,
you should delay starting other Rockwell applications, such as RSSQL and
RSView, until after the controller has completed its restore process and begins
executing its application.

A SoftLogix controller with a typical application on a contemporary personal
computer takes about one to two minutes to complete Powerup and restore of
the application. See A2048/A9662 TechNote on how to delay the startup of

other applications on the personal computer.

Standard installations of the Windows XP operating system include a personal
computer performance utility that is useful for monitoring send and receive
parameters. This utility is available as part of Administrative Tools.

You might have to customize the Start menu to display the Administrative Tools
option. To do this, follow these steps.

1. Right-click Start and choose Properties.

Open
Explore
Search...

% Combine supported Files in Acrobat. .,

iy

Flowr ¢ Cpen all Users
Explore All Users
1.“_.' Starcy T ey SOOI T
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2. From the Properties menu, click Customize to customize the Start menu
to display the Administrative Tools Option.

kbar and Start Menu Properties

Taskbar | Start Menu

) Stark menu Cusztomize...

Select thiz menu style for 2asy access to the
Internet, e-mail. and your favorite programs.

() Classic Start menu 7 '

Select thiz option to use the menu style from
earlier versions of Windows.

[ Ok ][ Cancel ] Apply

The Customize Classic Start Menu dialog box appears.

Customize Classic Start Menu

Skart menu
[E ¥ou can customize your Skark
wg ] men by adding or removing
| Toremove records of recently
% accessed documents, programs,
and Web sites, click Clear,

Advanced Start menu options:
Display Administrative Tools
] bisplay Favorites

[] Display Log OFF

Display Run L3
Enable dragging and dropping
] Expand Control Panel

] Expand My Documents

| >

[

[ Ok ] ’ Cancel l

3. Choose the Display Administrative Tools and click OK twice.
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4. From the Start menu, choose Programs>Administrative

Tools>Performance.

11
@ Set Program Access and Defaults

News OFfice: Document

@ ©pen Office Document
E WinZip

Lotus Motes )ﬂ

yatem Performance Tuning Guidelines

Fremens ) g Rockwell Software L3 I
] Fullshot 2 3 -

= il Performance
] ) oronen: 2 resensantn
(=]
= 3 @ Compaonent Services
) D) Settings
JI_J | Q Computer Management
E /:) Search (3 Data Sources (ODEC)
o E Event Viewer
3 Q Help and Support P Local Security Policy
"]
E 5 .. @ Microsoft .NET Framework 1.1 Cn.nfigurat\nn
:E Microsoft NET Framewark 1.1 Wizards
= @ Shut Down. . Petformance

5 % Services

The Performance dialog box appears.
[ Performance EIE'E'

& Fle Action View Favortes window  Help —|= =
®m 2
|1 Console Root 0 + % o RE O @
S ﬁ Petfarmance Logs and Alerts 100
&0
60
40
20
o]
Lask 0,000  Average 26,340 Minirmurn 0,000
Maximum 188,794  Duration 140
Color | Scale | Counter Inskance | Parent | Object | Computer
[+ 5
100.... Awg, Disk Qu... _Total - Physic WISMAYRE.. .
1.000 % Processor... _Total - Proces... VWUSMAYRE...
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Notes:
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Status Indicators
Topic Page
SoftLogix Controller Status Indicators 257
SoftLogix EtherNet/IP Module Status Indicators 259

This appendix describes the status indicators for the SoftLogix 5800 controller
and its associated modules.

Sofﬂ_ogix Controller Status The controller has these status indicators.
Indicators

Indicator Description

1 Module display status
2 Mode display

3 Key switch
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Controller Status Indicator and Display

Indicator Status Description
RUN off The controller is in Program or Test mode.
Solid green The controller is in Run mode.
1/0 Off Either:
+ There are no devices in the I/0 configuration of the controller.
« The controller does not contain a project (controller memory is empty).
Solid green The controller is communicating with all the devices in its /0 configuration.
Flashing green One or more devices in the 1/0 configuration of the controller are not responding.
Flashing red Avirtual chassis error was detected. Contact your Rockwell Automation representative or local distributor.
FRC Off No tags contain /0 force values.
1/0 forces are inactive (disabled).
Flashing green At least one tag contains an 1/0 force value.
1/0 force values are inactive (disabled).
Solid green 1/0 forces are active (enabled).
1/0 force values may or may not exist.
Rs23200 0ff No COM port was selected.
Solid green The selected COM port was successfully assigned to channel 0 of the controller.
Solid red There is a COM port conflict or you selected an invalid COM port number.
Bart! 0ff Normal operation.
Flashingamber | The controller is in Power-up mode.
Solid red Persistent storage for the controller has failed.
0K Flashing red If the controller is a new controller, then the controller requires a firmware update.
And the controller is not a new controller, then a major fault occurred.
To clear the fault, either:
« Turn the keyswitch from PROG to RUN to PROG
+  Go online with RSLogix 5000 software
Solid red The controller detected a non-recoverable fault, so it cleared the project from memory.
To recover, follow these steps.
1. Cycle power to the chassis.
2. Download the project.
3. Change to Run mode.
If the OK status indicator remains solid red, contact your Rockwell Automation representative or local distributor.
Solid green The controller is OK.

(1) Note that these status indicators function slightly different than the same status indicators on a ControlLogix controller.

258
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Softl_ogix EtherN et/ IP This section describes the EtherNet/IP modules’ status indicators for the
Module Status Indicators ~ SCftLosixsystem

The EtherNet/IP modules have these status indicators.

BherMet

LIHKE HET OF B i—)

Indicator Description
1 Module display status
2 Module status indicators

Link Status (LINK) Indicator

LINK Indicator Display Description

off No link + The module is not connected to a powered Ethernet device.

+ The module cannot communicate on Ethernet.Verify that all
Ethernet cables are connected.

« Verify that the Ethernet switch is powered.

Flashing green Data transmission » The module is communicating on Ethernet.
« Normal operation. No action required.

Solid green Link OK + The module is connected to a powered Ethernet device.
+ The module can communicate on Ethernet.
+ Normal operation. No action required.
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Network Status (NET) Indicator

NET Indicator

Display

Description

Solid green

CIP connections
established

.

The module has an IP address and CIP connections (Class 1 or
(lass 3) are established.
Normal operation. No action required.

Flashing green

No CIP connections
established

The module has an IP address, but no CIP connections are
established.

Normal operation if no connections are configured. No action
required.

If connections are configured, check connection originator for
connection error code.

Flashing red

Lost network
connection

The module detected that the network connection has been
lost.

Verify that all Ethernet cables are connected.

Verify that the Ethernet switch is powered.

Module Status (0K) Indicator

OK Indicator Display Description
Solid green 0K » The module is operating correctly.

+ Normal operation. No action required.
Flashing green Standby + The module is not configured correctly.

+ Verify the module’s configuration.
Solid red Major fault + An unrecoverable fault has occurred.

« (Cycle power to the controller. Correct the fault.
Flashing red Minor fault A recoverable fault has occurred. Correct the fault.
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SoftLogix 5800 Revision History

This appendix summarizes the revisions to this manual. Reference this appendix
if you need information to determine what changes have been made across
multiple revisions. This may be especially useful if you are deciding to upgrade
your hardware or software based on information added with previous revisions of
this manual.

SoftLogix 5800 Version 23

Change

General SoftLogix 5800 release to coincide with the Studio 5000 Logix Designer application version 23

SoftLogix 5800 Version 21

Change

The Studio 5000 Logix Designer application has now replaced RSLogix5000 software
Studio 5000 has been added

SoftLogix 5800 Version 20

Change

New content redesign places a small Table of Contents before the introductory text in each section to better assist you
with locating information.

The RSLinx software module can be programmed for another slot in the virtual chassis monitor other than default
Slot 0.
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Notes:
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