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Introduction

The ControlLogix system offers a superior approach to multiple types of controls. You can
perform sequential, process, drive or motion control, in any combination, with this single system.
The driver supports the Allen-Bradley Logix5550/5555 Controller and requires a ControlLogix
1756-ENET module for Ethernet communications. Other supportable features of this driver will
be described in greater detail throughout this document.

Optimization

With any Programmable Controller there are unique ways for optimizing system throughput, and
ControlLogix is no different from the rest. The ControlLogix has a variety of ways to enhance the
overall performance and system communication. Due to the complexity of ControlLogix, this
document will not cover them all, but it will lay the foundation to start you off on the right path.

1. System Overhead Time Slice (SOTS): This is set in the RSLogix5000 programming
software. This percentage represents the amount of time that is allocated to the processor to
perform communications tasks. 100% - SOTS is the percentage of time for controller tasks
(i.e. ladder logic). The default SOTS setting for CPU communications is set at 10%. This
means that for every 10ms program scan that occurs, the controller spends 1ms processing
requests. Increasing or decreasing the SOTS percentage depends on the priority of your
operation. If controller tasks are of priority (i.e. ladder logic) then the SOTS setting should be
below 50%, but if communications are the key, then the SOTS setting should be above 50%.
For well balanced CPU utilization and communications we recommend setting the SOTS
between 30% - 60%.

2. ControlLogix Multi-ltem Request Packets: This is offered in the ControlLogix system to
provide the means of adding multiple tag names into one request with the exception of array
and string tags. The Multi-Item Request Packets are about 500 bytes in size, and every
character in a tag name takes up about 1 byte. This provides drastic improvement in
performance over single tag transactions. The only limitation is the packet size itself, and the
key is to use the shortest possible tag names. The smaller the tag name, the more tags you will
be able to fit in a single transaction, and this is the key to maximize the Multi-ltem Request
Packet feature.

3. Array Elements Blocked: Reading of base data type array elements is optimized. This is
done by reading a block of the array in a single request as opposed to reading each element
individually. The more elements read in a block, the greater the performance. Since
transaction overhead and processing consumes the most time, it is optimal to do as few
transactions as possible while scanning as many desired tags as possible. This is the essence of
array element blocking. Block sizes are specified as an element count. A block size of 120
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elements means that a maximum of 120 array elements will be read in one request. The
maximum block size is 3840 elements. Boolean arrays are treated a little different. In
protocol, a Boolean array is a 32-bit array. By requesting element 0, you're requesting bits 0
through 31. To maintain consistency in discussion, a Boolean array element will be considered
a single bit. In summary, the maximum number of array elements (based on block size of
3840) that can be requested is: 122880 BOOL, 3840 SINT, 3840 INT, 3840 DINT, and 3840
REAL.

ControlLogix Driver

The ControlLogix driver has been developed to support more than just ControlLogix processors,
but to support a wide area of device functionality. These areas range from gateway support of
different Allen Bradley proprietary networks (i.e. Data Highway Plus, ControlNet) to the use of an
Ethernet Interface (ENI), which provides EtherNet/IP connectivity to all Allen Bradley DF1 (Serial
RS-232) full duplex devices. This appnote will go into great detail the process of configuring
these options.

Creating a ControlLogix Project

Creating a project in KEPServerEX is a simple process if you can understand the basic structure.
That structure is broken down into three parts: Channels, Devices, and Items. The Channel is
where you would select the actually mode of communication, in this case it would be the
ControlLogix driver itself. Next you need to configure the device. This is where it can get tricky,
if you’re not quite sure what to do. Configuring the device will prompt you to select what mode
you what the ControlLogix driver to utilize. As previously stated above, the mode you select is
contingent on the needs of your operation. Finally you need to create items which the driver and
server utilize to locate and access data. These items can be user defined tags in the KEPServerEX,
front-end client defined tags, or by using the Automatic Tag Generator. The Automatic Tag
Generator imports an .L5K file from RS Logix5000, the Rockwell programming software for
ControlLogix.

Creating a Channel
The following steps will explain how to configure a channel with the ControlLogix driver.

With KEPServerEX open select edit: new channel. The new channel wizard will appear. Create
a name and click next.

<1 KEPServerEx - [untitled.opf]

File | Edit Miew Users Tools Help
i [mde [ g e o I

----- 4 New Channel. ..
[ew Device, .,
[ew Tag Greup
[ew Tag...

:

alias Man...
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Mew Channel - Device Driver x|

Select the device driver you want to azsign to
the channel.

The drop-down ligt below containg the names of
all the drivers that are ingtalled on pour zustem.

Device diver:
|44 Super SEL =]
Contres k-Senes "

Cutler-Hammer
DDE Client Driver
DF1 i

< Back I M et = I Caricel Help

Select the ControlLogix Ethernet driver and click next. Next select your network adapter, and then
configure your write optimizations (Defaults will work fine). The last window in the channel setup
process lists all the information that was entered during the setup process. If the information is
correct, press Finish and continue to the device setup stage

Creating a Device

Creating a device is where you need to know exactly what mode you plan on using in the
ControlLogix driver.

Add a new device form the edit menu, create a name for it, and click next.

Mew Deyice - Model x|

The device yow are defining uses a device
driver that supparts more than one model. The
izt below shows all zupported models.

Select a model that best describes the device
waL are defining.

Device madel:

ControlLogix 5550 =]
rolLogiz 5550

DH+ Gateway: PLC-H

DH+ Gateway: SLC 5/04

ControlMet Gateway; PLE-EC

EMI: MicraLogix

EMI: 5LC 500 Fiked [/0

EMI: SLC 500 Madular 10

< Bach ENI:_F'LE-E _ el Help

KTAN-90007 Page 3 of 8



The New Device — Model page is where you need to select the model.

Selecting the ControlLogix 5550 will enable communications to the PLC processor only.
You will be able to utilize any 1/0 modules on the ControlLogix rack.

The DH+ Gateway (PLC-5/SLC 5/04) and ControlNet Gateway (PLC- 5C) will use either
the 1756-DHRIO Interface (DH+) or the 1756-CNB Interface (ControlNet) modules, both
in conjunction with the 1756-ENET Ethernet module. Selecting any of these options will
enable you to utilize the ControlLogix gateway feature to access devices on their
respective network.

Finally the ENI: Micrologix, SLC 500 Fixed 1/O, SLC 500 Modular 1/O, and PLC-5
use the 1761-NET-ENI terminal server. This will enable any of these serial devices to
communicate on an Ethernet network. The protocol used is Ethernet/IP.

New Device - ID El

The device you are defining may be multidropped az
part of a network of devices. In order to communicate
with the device, it muzt be aszigned a unique 1D,

our documentation for the device may refer to this as
a "Metwark 1D or "Metwork. Address "

Device [D:

13216211.51.0

< Back I Mest » I Cancel Help

Configuring the Device ID is different for each of the models selected on the previous Device
Model page.

ControlLogix: The device ID is used to specify the device IP address along with the slot
number the controller CPU resides in.
Device IDs are specified as: IP Address>, <Port ID>, <Link Address>

Designator Description FormatsValid Values
IP Address 1756-ENET IP Address Decimal 0 - 255
Port ID Specifies a way out of the 1756-ENET

Interface module and must equal

1 (port to the back plane). Decimal 1

Link Address  Slot Number of the ControlLogix processor Decimal 0 - 255

Example: 192.162.11.5,1,0. This equates to 1756-ENET IP of 192.162.11.5 and CPU
resides in slot 0.
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DH+ / ControlNet Gateways: The device ID is used to specify the device IP address
along with the DH+ parameters necessary for making a connection.

Device IDs are specified as: <IP Address>, <Port ID>, <Link Address>. <DH+ /
ControlNet Channel>.<DH+ / ControlNet Node Address>

Designator Description Formats Valid Values
IP Address 1756-ENET IP Address Decimal 0 - 255
Port ID Specifies a way out of the 1756-ENET

Interface module and must equal 1

(port to the back plane). Decimal 1

Link Address  Slot Number of the 1756-DHRI0O/1756-CNB

Interface module. Decimal 0 - 255
Channel DH+/ControlNet Channel to use Alpha A and B
Node DH+/ControlNet Node Id of target PLC Decimal 0-99

Example: 192.162.11.5,1,2.A.3 This equates to 1756-ENET IP of 192.162.11.5,
DH+/ControlNet card resides in slot 2, use DH+/ControlNet Channel A, and addressing
target DH+ Node Id 3.

ENI Module: The device ID is used to specify the IP address of the 1761-NET-ENI.
Device IDs are specified as: <IP Address>

ENI Device ID

1761-NET-ENI

The device ID is used to specify the IP address of the 1761-NET-ENI. Device IDs are
specified as:

<|P Address>

Designator Description Formats Valid Values
IP Address 1761-NET-ENI IP Address Decimal 0 - 255

Example: 192.162.11.5 This equates to an ENI IP of 192.162.11.5. Since the device
supports only Full Duplex DF1, no node id is required.

Once this step is complete, you will need to configure your communications parameters, and decide
weather or not you will use the Tag Database Generator.
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Mew Device - CL ENET Communications Parameters il

Set the TCRAP port number the device is
configured to uze. The default port iz 44818

Set the block request size for arays in elements.
Thiz iz the maximurn number of elerments that can
be requested in a zingle tranzaction.

Port Mumber: |44B1 g
Arrap Block Size:  |120 "’I Elernents

30
60

240
430
9E0
1320
3540

< Back I Mest = | Cancel Help

The CL-ENET Communications Parameters page is next. The default TCP/IP port that the device
is set to is 44818. Also on this page is where you set the Array Block size, which was previously
discussed in the optimization section of this appnote.

New Device - CL ENET Default Type x|

Set the datatype that is to be uzed az the default
datatype faor tag addreszing.

Default Type:

< Back I Mest = SEring | Help

This step is important. The default data type is what KEPServerEX resorts to when it cannot
recognize or define the tag data type during a database import. (i.e. import of any .L5K or .CSV
files). Keep in mind KEPServerEX does not resolve the data type on non-bit words within
Inputs/Outputs. This means if you do not specify an Input/Output to the bit level it will not carry
over the data type created in your project. In this case it will revert to the default data type selected
on this page.
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Mew Device - CL ENET Database Settings : 5[

Set the location of the tag import file to be uzed in
tag database creation.

Specify below whether a limit zhould be imposed
and if zo, enter thiz element limit.

Select whether descriptions should be displayed for
noh-structure, non-array tags.

Tag Import File:

|“.I5k _|

Array Element Count Limit [apphesz to all dimenzsions]:

|2EIEIEI [ Impoge limit?

v Display Descriptions?

< Back Cancel Help

As previously stated, you can import an .L5K file to be used in the tag database creation. This page
will ask you to specify the location of your particular file.

The last device setup screen, much like the final channel setup screen, lists the configurations for
the device, based on the information entered in the previous screens. If this is all correct, press
finish. You should then have a window like this.

<t KEPServerEx - [C:\Program Files' KEPServerEx' Projects’ ControlLogixS000.0p! i |EI|5|

File Edit Wiew Users Tools Help

DEWilGa | s B2RX|E

E|§=7 Channel1l Tag Mame | Address | Daka Type | DCE Scan Rate
[ Devicer
< | i

Date | Tirne | Lser Mare | Source | Ewent ;I
o 3/4/2002 735820 AM Default User KEPServerEx Opening project C:\Program Files\KEPServerEx\Projec
0 342002 7:38:20 AM Default User KEPSerwerEx ControlLogix Ethernet device driver loaded successful
0 3/4/2002 713820 AM Default User KEPServerEx Starting ControlLogix Ethernet device driver,

o 3/4/2002 FU38:20 AM Default User ControlLogix Ethe...  AB ControlLogix Ethernet Device Driver ¥4.30.43 - U __|
ﬂ 3/4/2002 Ti3E2T AM Default User KEPServerEx Stopping Controllogix Ethernet device driver. b
4| | 3
Ready |Clients: 0 |Active bags: Dof O -

At this point, you can add whatever tags you wish.

KTAN-90007 Page 7 of 8



Tag Properties 5[

General | Scaling |

— ldentifization

M arrie: I El
Address: I LI il

Dezcription: I

Hee

— Data propertiez

Drata type: I Default j

Client access: I Fead write j

DDE scanrate: (100 _I millizeconds

v Do nat allow clients o overide data type.

OF. I Cancel Lpply Help

Help in tag addressing is available by clicking the question mark button. The server will prompt
you if you attempt to configure an unsupported tag address.

More detailed information on general channel/device/tag setup and specific ControlLogix setup is
available in the KepserverEX and ControlLogix help files provided with the server.
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