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I Robotics, Automation, and Integration

CONCEIVING THE SMARTCART NETWORK

Name Class/Period Date

1. Overview

In this lab activity, you will hook up your workstation (computer) and the SmartCart PLC to the same
network and test connectivity between the two devices. By doing so, you will have essentially spawned
the SmartCart 4.0 Network.

2. Performance Objectives
After completing this lab activity, you will be able to:

e Discover your computer’s IP address.

e Assign the computer a new static IP address.
e Assign an IP address for your PLC.

e Pingthe PLC.

3. Required Materials
You need the following materials to complete the lab activity:

e SmartCart 4.0
e Computer

e Ethernet cables
e USB-B cable

4. Required Software

RSLinx classic is required for this lab activity. It is included in the Studio 5000 suite. Ensure that the
software is installed on your PC and has a valid license. If you are having problems installing or licensing
the software, contact your instructor or IT manager.

5. Inventory and Safety
Before beginning the lab activity, review this checklist and mark off each item as you complete it.

[1  All hardware components are available for this lab activity.

[1 Hands, hair, and clothing are securely away from the work area.

[1 The work area is clean and devoid of food or drink.

[1 Review the SmartCart Safety Guidelines. Pay special attention to the guidelines regarding the
PLC.

[1 Read through the entirety of this lab activity to familiarize yourself with the requirements.
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6. Lab Activity

6.1. What’s Your Computer’s IP Address?
In this task, you will discover your computer’s IP address. Perform the following steps:

1. Ensure that your computer is connected to the switch via an Ethernet cable.

2. Open the Windows Command Prompt. The quickest way to do this is to go to the Windows Start
area (bottom-left corner of your screen) and type cmd in the search field. Click the application to
open it.

’ Command Prompt
App

Apps

0 CmbDust

% GitCMD

3. The Command Prompt window opens. In the first line, type ipconfig.

BX Command Prompt — O i
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4. On your keyboard, press Enter. The computer’s network information is displayed. Note your
computer’s IPv4 address.

BN Command Prempt — O >

rsion
tion.

er»ipconfig

Windows IP Configuration

tion-specific DNS Suffix

s
5
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6.2. Changing the Computer’s IP Address

In this task, you will change the workstation’s (computer’s) IP address to the static IP address
192.168.0.1.

@ Note: We use 192.168.0.1 as an example IP address. If it is more convenient for you to define a
different IP address, you may do so. However, keep in mind that the other devices on the network
will need to be adjusted accordingly.

@ Note: Windows is constantly changing its interface in order to make it friendlier for users. If the
steps below are no longer accurate, visit support.microsoft.com and search for Change TCP/IP
settings.

Perform these steps:

1. Using the Windows search menu, open the Control Panel.

Best match

Control Panel

App
Apps
% ControlFLASH
$x Settings

RSLinx Classic Launch Control Panel

£ contro| Pane

' Network and Internet
%‘ Connect t@e Internet
View network status and tasks
./ Hardware and Sound
%‘! View devices and printers
' Add a device

3. Select Network and Sharing Center.

tl- Network and Sharing Center
View network SSI\T]S, and tasks | Cennect to a networl

Internet Options
Connect to the Internet | Change your homepage

Delete browsing history and cookies
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4. Inthe View your active networks area, select Ethernet.

INDUSTRY 442

Wiew your active networks

Unidentified network
Public network

Mo network access

Connections: [ Ethj net

Access type:

5. The Ethernet Status window opens. Select Properties.

T”, Ethernet Status

General

Connection
IPv4 Connectivity:
IPve Connectivity:
Media State:
Duration:
Speed:

Details. ..

Activity
Sent

Bytes: 1,068,534,250

GDisabIe

As

)4
Mo network access
Mo network access
Enabled
00:09:495
1.0 Gbps
Received
-4
1,986,889,817
Diagnose
Close
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6. The Ethernet Properties window is displayed. Double-click Internet Protocol Version 4
(TCP/IPV4).

U Ethernet Properties >

MNetworking

Connect using:

I? Imtel(R) Bthemet Connection (11) [2159-LM

This connection uses the following tems:

I?Eliuarrt for Microsoft Metworks A
’:]? File and Printer Sharing for Microsoft Networks

005 Packet Scheduler

il ntemet Protocol Version 4 (TCP/IPv4d)
O . Microsoft Netwolss Adapter Muttiplexor Protocal
4. PROFINET 10 protocal (DCPALLDP)

. Microsoft LLDP Protocol Driver w
< b3

Imstall... Uninstall Properties
Description

Transmission Contral Protocal/Intemet Protocal. The default
wide area network protocol that provides communication
across diverse interconnected netwarks.

0] 4 Cancel
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The IPv4 Properties window is displayed. There are two main options here:

INDUSTRY 442

Obtain an IP address automatically: for configuring a dynamic IP address.

Use the following IP: for configuring a static IP address. You will configure this type of

address.

Internet Protocel Version 4 (TCP/IPwd) Properties
General

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask yvour network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@) Use the following IP address:

IP address: | 192 .168 . 1 . 99 |
Subniet mask: | 255.255.255. 0 |
Default gateway: | . . . |

Cbtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: | . . . |

Alternate DMS server: | . . . |

[ ]validate settings upon exit Advanced...

Cancel
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7. Ensure that Use the following IP address option is selected.

8. For IP address, enter 192.168.0.1.

9. For Subnet mask, enter 255.255.255.0.

10. Leave all other fields blank, and then click OK.

INDUSTRY 442

Internet Protocol Version 4 (TCP/IPvd) Properties

General

You can get IP settings assigned automatically if your network supparts
this capability, Qtherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(®) Use the following IP address:

IP address: |192.168. 0 . 1 |
Subnet mask: | 255 .255.255. 0 |
Default gateway: | |

Obtain DNS server address automatically

(@) Uze the following DNS server addresses:

Preferred DMS server: | ' . ' |

Alternate DMS server: | . . . |

[ ] validate settings upon exit Advanced...

Garc
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11. The IPv4 Properties window closes. Return to the Ethernet Properties window. Click OK to
confirm the changes and close the window.

0 Ethernet Properties
Metwarking

Connect using:

I? Intel(R) Ethemet Connection (11) [215-LM

This connection uses the following items:

a Client for Microsoft Networks
’:]? File and Printer Sharing for Microsoft Networks
13005 Packet Scheduler

4 Intemet Protocol Version 4 (TCP/1Pw4)

. Microsoft Network Adapter Multiplexor Protocol
. PROFIMET 10 protocal (DCP/LLDP)

A REOKERE

>

2 Microsoft LLDP Protocol Driver v

Install... Uninstall Properties

Description

Allows your computer to access resources on a Microsoft
netwark.

Cancel

12. Close the Ethernet Status window.

Activity
Sent — L‘v! ——  Received
~
Bytes: 1,068,534, 250 | 1,986,889,317
GEroperﬁes Ggisable Diagnose

[ Ethernet Status *
General
Connection

IPv4 Connectivity: MNo network access
IPvE Connectivity: Mo network access
Media State: Enabled
Duration: 00:25:41
Speed: 1.0 Gbps

L
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13. Return to Command Prompt and enter Ipconfig. Ensure that the IPv4 address and subnet mask
are as you set them.

BN Select Command Prompt — O e

Er"l~i[:|-:: |:|r|'|:ig

Windows IP Configuration

tion-specific DNS Suffix

Link_-local TPuf

14. Minimize Command Prompt.
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6.3. Configuring the PLC’s IP Address

Recall that the CompactLogix has two Ethernet ports, and each port can have a different IP address, if
the PLC is so configured. In this task, you will use RSLinx Classic to configure the Al port with a static IP
address.

Before beginning this task, view the CompactLogix’s scrolling LED screen to ensure that the controller
has been reset to factory defaults. On the screen, an indicator that a firmware installation is required,
and dual port mode should be active with both ports showing DHCP. If the controller has already been
configured, first perform the steps in Section 8.2: Resetting the CompactLogix to Factory Default
Settings, on page 18 of this lab activity document. Consult with your instructor before proceeding.

Perform the following steps:

1. Ensure that the controller’s Al port (frontmost port) is connected to the network switch via an
Ethernet cable.
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2. Turn the 1/O box on and wait for CompactLogix to power up.

3. Connect the USB-B cable directly from your workstation (computer) to the type-B port on the
front of the controller.

@ MOD POWER
SA POWER

B NET A1 NET A2
FORCE B LINKAT LINKA2

COMPACTLOGIX" 5380
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4. Use the Windows search option to open RSLinx Classic. This utility is included when you install

Studio 5000.

Best match

2. RSLinx Classic
N
App

Apps

RSNetWorx for DeviceNet

RSNetWorx for ControlNet

RSNetWorx for EtherNet-IP

[

Select Co... “» Select Mo...

RSLinx Classic Lite opens. There is a navigation tree on the left side of the window.

% RSLinx Classic Lite - [RSWhao - 1] — O =
@z File View Communications Station DDE/OPC  Security Window Help - 8 X
& £1®
™, K Not Browsing
== Workstation, DESKTOP-C72RONC
F-&5 Linx Gateways, Ethernet E“E
-3 AB_VEP-1, 1789-A17/A Virtual Chassis Linx
#-#5 ROBOGROUP, Ethernet Gatewa...
[+ USB
AB_VEP-1
1789-A17...
ROBOGROUP
Ethernet
USB
For Help, press F1 MNUM
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5. Click the + next to USB to expand the driver. Your CompactLogix 5069-L306ER should be
displayed as a node.

= Workstation, DESKTOP-C72RONC
E?E Linx Gateways, Ethernet
(-8 AB_VBP-1, 1789-A17/A Virtual Chassis
-2 ROBOGROUP, Ethernet

P ' 16, 5069-L306ER LOGIX306ER, 5069-L306ER/A

6. Right-click the CompactLogix (more accurately, the CompactLogix node) and in the menu, select
Module Configuration.

E@ Workstation, DESETOP-CT2ZROMC
-,_r?a Linx Gateways, Ethernet
£ AB_VEP-1, 1783-417/A Virtual Chassis

Remove

Configure New DDE/OPC Topic
Data Monitor

Configure Driver

Security...
Device Properties

Module Statistics

Maodule Configuration N
by

‘or Help, press F1
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The node’s configuration window opens.

USEN16 5069-L306ER/A Configuration 4

General  Port Corfiguration Advanced Port Corfiguration

Device Name:
Vendor: Allen-Bradley Company
Product Type: (14

Product Code: | 156

Revision: 1.063

Serial Number: | DO3754AF

Faults:

Cancel Apply Help

7. Select the Port Configuration tab.

USB\16 3069-L306ER/A Configuration

General  Port Cunﬁgurﬁn Advanced Port Corfiguration

Device Name: | EiENRENE=D

Vendor: Allen-Bradley Company

8. Inthe Port Configuration tab, ensure that Al is selected as the port. Select Manually configure
IP settings.

USB\16 5069-L306ER/A Configuration et
General Port Configuration | Advanced Port Corfiguration

Port: |Al ~

(®Manually corfigure IP settings!
ain |IP settings automatically using BOOTP
() Obtain P settings automatically using DHCP

IP Address: | 0.0 . 0 . 0 |
Metwork Mask: [0 .0 . 0o . 0 |
15

Robotics, Automation, and Integration | Conceiving the SmartCart Network

© 2023 Intelitek Inc. All rights reserved | RAI_3-4_SmartCart_Network_v1.82



intelitek»» INDUSTRY 442

9. Set the IP address to 192.168.0.2. This is a static IP address on the same network as your
computer.

@ Note: The address must be unique. If you know of another device on the network to have an IP
address of 192.168.0.2, use a different value for the final octet.

10. Set the Network Mask (this is equivalent to a subnet mask) to 255.255.255.0.

11. Leave all other fields as 0’s or empty, and then click OK to confirm the changes and close the
configuration window.

USBY16 5069-L306ER/A Configuration X
General Port Corfiguration  Advanced Port Configuration

Port: |Al i

(®) Manually configure IP ssttings
Obtain IP settings automatically using BOOTP
() Obtain IP settings automatically using DHCP

IP Address: | 1.2 . 168 . 0 . 2 |
Metwork Mask: | 255 . 255 . 255 . 0 |
Gateway Address: | 0 0 0 0 |
Erimany Hame [0 0 .0 . 0 |
Secondary Name | 0 0 0 0 |
Server: ’ ’ :

Domain Mame: | |
Host Mame: | |
Status: Metwork Interface not Configured |

Cancel Aoply Help

12. Read the warning message, and then click Yes.

Controllogix Gateway Tool

Changing the IP Address of this modules will cause all
! connections routed through this module to become broken.

Do you wish to continue?

Mo
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13. Observe the scrolling LED screen on the controller. Port Al should now have an the static IPv4
address that you gave it, while A2 should still have an unconfigured DHCP address.

14. Close RSLinx Classic.
15. Remove the USB-B cable from both the computer and the CompactLogix. Return it to storage.

6.4. Pinging the PLC

In this task, you will use the Windows Command Prompt to ping the PLC and ensure that it is indeed on
the same network as the computer.

1. Open Command Prompt.

2. Enter ping 192.168.0.2. Ensure that you have received a successful reply.

BN Command Prompt — O *

adapter Ethernet:

Connection-specific DNS X .o

Link- 1« %l IPvE Addre . - . . . 1 fes 763 :4eb7:bb2
IPv4 Add :

Subnet

Default udhuhay

Aping 192.168.6.2

Ple +er
Reply from
Reply from 1
Reply from 1!

Ping atisti 192 .1 :
Sent = 4, R = 4, Lost
Appr ate round trip times in milli-s
Minimum am;J Maximum = 8ms, Average

@ Troubleshooting tip: Ensure that both the computer and controller are connected to the switch
via Ethernet cables.
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7. Authentic Skill Assessment

Have your instructor verify that your work meets the requirements in the performance objectives and
sign below. Keep this lab activity sheet for future reference.

Instructor Signature Date

8. Reset Steps

If someone else is going to be performing this lab activity after you, perform the reset steps below.
Consult with your instructor before performing these procedures.

8.1. Resetting the Computer’s IP Address

Perform this procedure to change the workstation’s IP address:

1. On your Windows system, navigate to Control Panel\Network and Internet\Network and
Sharing Center.

2. Select Ethernet.
3. The Ethernet Status window opens. Select Properties.

4. The Ethernet Properties window is displayed. Double-click Internet Protocol Version 4
(TCP/IPvA4).

5. The IPv4 Properties window opens. For IP address, enter 192.168.1.99. Leave the subnet mask
as 255.255.255.0. Leave all other fields blank, and then click OK.

6. The IPv4 Properties window closes. Return to the Ethernet Properties window. Click OK to
confirm the changes and close the window.

7. Close the Ethernet Status window.

8. Open the Windows Command Prompt. Type Ipconfig and then press Enter. Ensure that the IPv4
address and subnet mask are as you set them.

8.2. Resetting the CompactLogix to Factory Default Settings

This procedure, known as a Stage 2 Reset, resets the CompactLogix to its factory default settings. This
includes:

e C(Clearing all user settings, including the IP addresses of the ports.
e Returning the controller to revision 1.x (out of the box) firmware. You will learn about firmware
in the next activity.

e Returning the IP mode to dual-IP mode. You will learn about IP modes in the next activity as
well.

Follow these steps to perform a Stage 2 Reset. You may need a partner to successfully perform these
steps.
1. Turn off the I/O box to power down the PLC.
18
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10.

Open the PLC’s front door.

Remove the SD card if there is one. On your workstation (computer), delete the files on the SD
card if there are any.

Using a small tool with the diameter of a paper clip, press and hold the controller’s reset button.

While pressing the reset button, turn on the I/O box to power up the controller.

Continue to press the reset button while the scrolling display screen cycles through DFLT, 4, 3, 2,
1, Factory Default. This may take several minutes. Once Factory Default appears, release the
reset button.

Turn off the I/O box to power down the controller.
Replace the SD card.
Close the front door.

Turn on the I/0 box and wait for the PLC to power up. Observe the scrolling screen to verify that
both ports are DHCP enabled, and that a firmware installation required message is displayed.

9. Shutdown

Unless instructed otherwise by your instructor, review and complete each of the items on the checklist

below.

[J

Turn off the 1/0 box.
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