A Practical Guide
to
vighon Using Ethernet IP

"he ddecor poeth to oporetione! oreclen

Yokogawa Corporation of America

Copyright © Yokogawa Electric Corporation
2009




0
o
o
<
=4
Q
=
(s
<
o
=~
o
Q
Q
=
Q
aunl
[0}
Q
T
=t
(9]
(@)
o
=
o
o
=
Q
=p
o
S

NUEL

Iyl :uonduasag

[ =y
=

Gl

aleq]

N

sd

F:I

u1 :uopeason

dan

O 8SIN0N:

MO IANIDA

FIdE - T
02

0-5
=

T ABy "A

ad Jopuaa
pUNDS - 8304 [E3UaURU

o
| @51N02

| L)

H

q

d

==
-

MY

&

i =

a

=
[

]

s
50028

L

=]

53

=)

A

il

]

1M

09
5
4

U300

1

J00|4 35T

A0

100
|

¢ 9beq

4 YMWWOOMOA

o [
Y %‘ L
=
a8 & & & & @ g— o a8 & 8 8 & & 8 E
D —_
o= =< = = I T TS COMEEM +
E S oo oo= = = = o 3, U;g;g i ct o
Soo oA @ DTS W= = w2 =
o |'I:| E ::' g 9 n w T =0 =g O o550 md
1 i RIS IJ = m —h Q, 2o oo 3 =
'I';F?%%EE aw JHiZ0osocomn @
- ¥ = o = T -+ O = )
L_L-E ~ L O w LT = O wm ~ ar :1"1 = I._‘ =2
woa U o L w=- "3 7055 0o s
T T OO0 D F= O —mw o - =% o
=0 AT = = 0 oxImE==S0 b
: E;%m W — -.n%ED-;_rFr'HFEr?T 1
- = = O == -
= 2o E oo - Qr m o, 205 =
L‘UD':'U] o E_JT3Igp- =0 o
= 2o i R Sy iy
P O o = =5 = o = -
W m [ o 0= w5 =0 Iy
= oo = mblag=_"55= ]
= a = i g oo oo s I__'i - <=
= L = — 0 =Ym i
| - w o (] o m m = 0 O = -
un —t 0 = i - = - =c = = D
we 2 3 3 3 po'E o a
o T = o IPr oW = =
> 0 o5 9. 5 ' R = =
oz 95 X n o w0 = 2
o= c 9 - m - —ro o c
O o 3 039 o
— [ (LS =T = pt
:E O 'L'ﬁ — (] % g |;|_: =
= = = o w m 25
= 3 W o 0 DU
:le- = o :':1'- ] o =, ':1
g o b = = TG
(] 1 - I a3
o ul z =
v a = == 0
= = =g = o
w & g = 5o
= = D =
L m u = =
El'- - w w
— (=] ] -
=5 =) o u
= z :%
3 =)
D] =

1y

=19

al NIy

yBney s1 asunod ay] ‘suoReddde BuLNoENUEL pue

13N Ul 41 32utayly Buinuawa|du o3 aping |ea13aead e

di Jauwiayig buisn o) sping |jeanoeld v

®

1IBIA

‘9duD]I

@

Aysnpu) o) jusuwyiwiwey omoBoxoy v



A Yokogawa Commitment to Industry

-:Agenda vigilance®

Copyright © Yokogawa Electric Corporation
2009 Page 3 <O_AO®><<> ‘




A Yokogawa Commitment to Industry

~:Disclaimer! vigilance®

» This is an /ntroductory seminar on Ethernet IP.

+ It is based on real applications from the field

interfacing data acquisition devices with A-B
PLC's.

It is not a Hockw e/l training course.

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

Today’s Network vigilance®

I nstructor 1
10.200.1.201 (Wireless)
192.168.1.11 (Wired)

Wireless |/ O
Gatew ay
192.168.1.180

2]

Micrologix Compactlogix
M1100 192.168.1.95
192.168.1.126

DX2000
192.168.1.21

MW100
192.168.1.22

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

-:Why Do | Care about Ethernet | P? vigilance:

| Multi-Vendor Connectivity !

1. Allen-Bradley is a dominant PLC manufacturer.

2. Ethernet |Pis a dominant protocol for A-B PLC’s

Copyright © Yokogawa Electric Corporation
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:Multi Vendor Connectivity on an EtherNet/ P  vigilance®
Control Logix CompactLogix MicroLogix Third Party
Il SIEEE =l m.ﬂ—ﬂm—.zm.ﬂ\—v
I- | e Ty Wy By Devices
e
= NET-ENI
W.” — serialto __u/rlo
=

converter

DX2000

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

-*What is EtherNet/ | P vigilance®

EtherNet/IP is the implementation of
the Common Industrial Protocol (CIP)
on Ethernet

CIP Explicit Messaging (configure, collect, diagnostics) takes
advantage of the flow control and point-to-point nature of TCP
CIP Explicit Messaging CIP Implicit (1/O) Messaging

~

Application

Transport

Network ( o T

.......
--------
........

tama

LR AT

.ﬁuus Link [

i IEEE 802.3 Ethernet

\ >

Use of UDP for I/0 Control leverages the CIP producer/consumer model
by mapping to IP multicast for highly efficient I/0 exchange

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

-:ClIP Communications Model vigilance®

EtherNet/IP> jations Model

CIP uses a very efficient and flexible data
mxn%m_zmm model called the Producer/Consumer
mode

Communication model introduced 10+ years ago with
DeviceNet
» Competitive offerings STILL do not have the level of efficiency
seen in CIP Networks

Provides more functionality and increases information flow
» While reducing traffic on the wire

A Producer is a sender of data

* Producers transmit data packets on the network along with a
unique identifier that indicates the packet content

A Consumer is a receiver of data

* Any interested consumers can pick data off the network by
filtering the packet identifier

*» Many consumers can receive and make use of the data

Technical overview of Commeon Industrial Protocol (CIP™) and the family of CIP Networks —
EtherNet/IP™: The Proven and Complete Solution for Manufacturing Automation .
All rights reserved, www.odva.org c<

page 32 @ 2006-2007 Open DeviceNet Vencor Association, Inc,

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

~:Producer/ Consumer vs Source/ Destination vigilance:

consumer vs

EtherNet/IP™>

{Destination

Source/Destination (dest) (point to point)

source |dest

Synchronized action between nodes is very difficult as data arrives at a

Modbus different time to each node
m._” _® / Wastes bandwidth as data must be sent multiple times when only the
< destination is different

Results in the need for multiple networks
Producer/Consumer (the data is identified)

identifier data cre
Multiple nodes can consume the same data at the same time from a
m_” 3 er Zm_”\ _ _U - single producer so nodes can be synchronized
m_” < _ e More efficient bandwidth usage
Results in higher degree of determinism and repeatability

Technical overview of Common Industrial Protocol (CIP™) and the family of CIP Networks ——
EtherNet/IP™: The Proven and Complete Solution for Manufacturing Automation &
www.odva.org o c<

pace 33 © 2006-2007 Open DeviceNet Vendor Association, Inc,  All rights reserved.
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A Yokogawa Commitment to Industry

-:Review of Message Types vigilance®

B||C|[ID| E||F B|([C||D||E||lF
A A
Unicast: Multicast: Broadcast
One to one One to several One to all

A

(i
EtherNet/IP™: The Proven and Complete Solution for Manufacturing Automation -
page 203 © 2006-2007 Open DeviceNet Vendor Association, Inc, Al rights reserved. www.odva.org o c<

Copyright © Yokogawa Electric Corporation
2009 Page 11 YOKOGAWA ’




A Yokogawa Commitment to Industry

~:Multicast Advantages vigilance:

Modbus
Style

EtherNet/ I P
Style

[B]|c|[o][E][F Bllc|[o][e]|[F
Example: h,l 5
1 msg to
mmwwhwhm Unicast: Multicast:
One to one One to several

*Open Channel A>B *Open Channel A>B

A >Message 1to B
Close Channel A>B
*Open Channel A>D
*A >Message 2to D
*Close Channel A>D

*Open Channel A>D
*Open Channel A>F

‘A >Message 1to B
*A >Message 2to D

‘A >Message 3to F

Time
Savings

“oDVAD

EtherMet/IP™: The Proven and Complete Solution for Manufacturing Automation
page 204 © 2006-2007 Open DeviceMet Vendor Association, Inc, All rights reserved. www.odva.org

Page 12 YOKOGAWA ‘
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A Yokogawa Commitment to Industry

-Gl P Advantages/ Features vigilance:

EtherNet/IP>

Efficiency and flexibility

CIP model provides for efficient data exchange
and since it exists on different mediums, there’s
a wide array of choices

Future Ready
CIP is an extensible architecture that won't lock
customers or developers into an antiquated
system

Open Standards
No single supplier dependencies
Anyone can build products using CIP

Technical overview of Commeon Industrial Protocol (CIP™) and the family of CIP Networks e
EtherNet/IP™: The Proven and Complete Solution for Manufacturing Automation| "
page 21 © 2006-2007 Open DeviceNet Vendor Association, Inc.  All rights reserved. wvow.odva.org
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A Yokogawa Commitment to Industry

~:Explicit Messages vigilance:

..... + Traditional method for PLC5, SLC500 and MicroLogix

Explicit Messages are used for point to point,
client-server type transactions

The Server side is bound to the Message Router object
¢ Has access to all internal resources

The Client side is bound to a client application object
*» Has a need to generate requests to the server

Uses an explicit messaging protocol in the data portion of
the message packet

Connected or Unconnected /\/,mwwmu Q%U\m%ﬂmw/\
» As previously discussed N»@/ e
e e

- = G

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

~:Implicit Messages vigilance:

Implicit Messages transfer application specific I/0 data

The data source/destination is an application object (e.q.
Assembly object)

There is no protocol in the message data - it's all I/O data
o It uses a dynamically chosen ID number to identify the data

» The data format is specified in the Device Profile and can be
described in an Electronic Data Sheet (EDS)

Data transfer is more efficient because the meaning of the data
is known ahead of time

Transfer is initiated on a time basis (Cyclic Trigger) or on a value
change basis (Change of State)

Connection timing mechanism to alert application that the other
side has stopped communicating

Only connected - there is no unconnected implicit messaging

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

~:I mplicit vs. Explicit vigilance®

Implicit messaging
Real-time I/O data
Functional safety data
Motion control data

Explicit messaging
Configuration
Diagnostics
Data collection

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

vigilance’

Motor Control Transducer I/O Other Semiconductor | CIP Sofety™
Profiles Profiles Profiles Profiles Profiles Profiles

Object Library Safety
{Communications, Applications, Time Synchronization] Object Library

Data Management Services Salety Services
Explicit and 1/O Messages and Messages

Cennection Management, Routing

[ dID) 19904044 [DISNPU| UOWIWIO)

CompoNet ControlNet
Network and Transport ‘Network and Transport

EtherNet CompoNet
CSMA/CD Time Slot

uoydopy yomisN

Ethernet CompoNet ControlNet
Physical Loyer Physical Layer Physical Layer

EtherNet/IP™

did jo suo

ControlNet™ DeviceNel

CompoNet™

Technical overview of EtherNet/IP —
EtherNet/IP™: The Proven and Complete Solution for Manufacturing Automation .
page 47 © 2006-2007 Open DeviceNet Vendor Associztion, Inc,  All rights reserved, www.odva.org c<
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A Yokogawa Commitment to Industry

-:EtherNet/ | P Key Differentiators vigilance®

EtherNet/IP>

EtherNet/IP - Key Differentiators
Standard
Established
Future-Proof
Supported

The value of EtherNet/IP —
EtherNet/IP™: The Proven and Complete Solution for Manufacturing Automation "
page 87 © 200&-2007 Open Devicelet Vendor Association, Inc,  All rights reserved, www.odva.org c<
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A Yokogawa Commitment to Industry

-:Standard vigilance®

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

-:Established vigilance:

EtherNet/IP> imeline

Ethernet first used in industrial applications in the 1990s... EtherNet/IP
is the first open standard to add real-time 1/0 capability

2003
GM Standardizas
on EtharNatie
1338 Eth . o> / RS osg
erNet/IP EtherNotiP becomss  MOT8 than 1,000,000
EtherNstIP 1O S amiconducior nocae shipped
Messaging raleassd In s standard (E54.13) |
1338 ConfrolNet Specification 2000 First EtherNeiP _
EtherNetiP Explicit ODVA 80NOUNCES  Enabisd Products ship gt
Mazsaging released In EfherNetiiP a8 a CIP Sync extensions _
ControiNst Specification global standard approved as
\ IECIPAS 52413

...More than 1,000,000 EtherNet/IP nodes shipped

Copyright © Yokogawa Electric Corporation
2009 Page 20 <O_AO®>,_\<> ‘



A Yokogawa Commitment to Industry

~:Future Proofed vigilance:

EtherNet/IP>

Because EtherNet/IP is unmodified standard
Ethernet, it can easily keep pace with the

continuously evolving Ethernet and Internet
technologies

Most "modified-standards” industrial Ethernet
networks are specified using 100Mbps wired
Ethernet technology (today’s Ethernet)

Why is this important??

Let's look at what happens in 10 years!

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

~:Supported vigilance’

EtherNet/IP>

Conformance testing is required for products
that claim to be EtherNet/IP-compliant

Purpose:
Provide vendor-independent Quality Assurance to
industry that products and systems incorporating CIP
technology comply with the CIP Network specifications
Improve Customer Satisfaction with CIP technologies by
verifying that devices will interoperate in multi-vendor
installations

Continue Growth of ODVA and solidify the value
proposition for ODVA membership

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

~:One More Thing, EDS Files (Electronic Data Sheets)  wvigilance®

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

~:Enough on the Technology, Lets Program! vigilance:

~|RSLogix.. 5000

6 Configuration and Programming of the
Logix5000" Family of Controllers

Programmmg for the SLC500 Family
and MicroLogix Controflers

This program is protected by US. and international

This program is protected by U.S. and international

copytight 1aws as described in the about box. copynght laws as described in the About Box.
ROCKWELLIES Rockwell
Rockwell SOFTWARE Aufomation
. Automation

Versions installed: 16.03, 17.00

Copyright © Yokogawa Electric Corporation
2009 Page 24 YOKOGAWA ’




A Yokogawa Commitment to Industry

~:Getting Ready to Program: RSLinx Software vigilance’

RSLinx is the background communications for RSLogix

File VYiew Communications Station DDEJOPC  Security ‘Window Help

=| 58|

vV Autcbrowse ! Browsing - node 192.168.1.22 found
= .@ ‘Workstation, CPC551-000-0529 |7
*-@5 Linx Gateways, Ethernet HE] _ Q i -
SR 5 ETHIP-1, Ethernet S 192.168.1.... 192.168.1.... 192.168.1.22 192.168.1.95 192.168.1.21
= 192.166.1.126, MicroLogix1100, 1763-L16BWA B/4.00 1763-L166... Anvbus-5 ... MW 100 1769-L32E ... DX1000/2000
(B 192.168.1.180, Anybus-5 EtherNet/IP, Anybus-5 EtherNet/IP
] 192.168.1.21, DX1000{2000, DX1000/2000

@ 192.168.1.22, MW100, MW100
& B8 192.168.1.95, 1769-L32E Ethernet Port, 1769-L32E Ethernet Port

MW100 DX2000
Show Live Example of RSLinx

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

vigilance’

~:RSLogix

ROLO

500 for PLCS5, SLC500 and MicrolLogix

DEed & & 8BE

OFFLINE #| |Mo Forces .

No Edits #| |Forces Enabled |#

Driver: AB_ETHIP1

* |rig0:0.1P

EE..Iqmmm\mAv.ﬁv.ﬁv;!-u E

H
Mode - 0d/ | L1» PUser KBt £_TimeriCourter & InputiOutpit_ £ Compare |

EEYE - ICEY =1

=[] Project
+ ] Help
=[] Cortroller
m. Controller Properties
ﬂv Processor Status
ﬂv Function Files
JIl 1o configuration
+ !m Channel Configuration
= (] Program Files
B svyso-
B svs1-
& LeD2-
= [ Data Files
B Cross Reference
O oo-oureur
1 1 -puT
[0 s2-sTATUS
[ B3-BiNaRY
[ 14- TMER
[l cs5- counter
[ Rs- CONTROL
[ w7 - INTEGER
[l Fa-FLOAT
S [ MG3 - WRITE_TOMYY
O mzio
O ru1
[l ru2
[l me1s

ooz

0003

0005

0006

0oo?

0008

——TON

Timmer On Delay

Timer Ta:1
Time Base 10 Ho—
Preset 100=
Accum 16=
T4:1 T4:1
—— F  RES —
DN
——MOV
Move
Senarce T4:1 ACC
16=
Dest N7l
6=
MOV
Move
Soarce Llo
214=
Dest n70
215«

Eead four input wales from the MW100 vath Explicit Fead
MGIL0:.0

——M3G

Read/Write Message  [es(EN s

i [E
20
EN

Wnte the Micrologoe temperature vabae to CO1 and Math charmel 1 m MW100
Write the Micrologie Counter vabue to COZ2 and Math channel 2 in the MW100
MG0

£

MSGFile MGIOO [—(DN)—
Setup Sereen = —(ER J—

—MSG
ReadWnte Message &ZY{

EN

MSGFile  MGYO |—(DN )—
Setup Sereen = | —{ER }—

CEND >—|

Show Live Example of RSLogix500

Copyright © Yokogawa Electric Corporation

2009
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~:RSLogix 5000 for CompactLogix and ControlLogix

A Yokogawa Commitment to Industry

vigilance’

2/ RSLogix 5000 - Yokogawa_Ethernet_IP_Examples in EIP_seminar_CL_v6.ACD [1769-L32E] - [MainProgram - Yokogawa CIP_Data_Exchange]

B File Edt View Search Logic Communications Tools ‘Window Help -8
i3 ) | N Ce s
B | & 4@ 8| o] -] ARl = ¥E &lQ]
Dffline A, 7 RUN F— [ pan [2B_ETHIP-11152.168.1 35\B ackplane\0" ] &
Mo Forces = ﬁ OK “_w
BAT
Vo Edits 2| = o A Al ] A [0 0
i 1| _/ Favorites A Add-On £ Alarms £ Bt A TimerfCourter A |
= = Controller Yokogawa_Ethernet_IP_Examples 7
A Controller Tags
1 Controller Fault Hander Fead The M 100 Temperature and W00 D1 from hMgroLogix
o] Power-Up Handler The MoroLagix used explicit read of MW 1o get this value —
=-& Amm_ﬁm hessage s EN a=—
=] dﬂ. MainTask Message Control MicroLogix_MSG_Read ... | < DN3>—
=% MainProgram HERD—
[ Program Tags
mna Yokogawa_CIP_Data_Exchange
d L3 Unscheduled Programs howe DHZO00 Temperature input to Display Tag
=1 =] Motion Groups 400
(3 Ungrouped Axes M&%. L b I~
(21 Add-On Instructions i e
= (=] Data Types Dest DX2000_CH_1_Data
L User-Defined ELL
+ ﬁ Strings
Ly Add-On-Defined
+ L Predefined howa the CompactLogix temparstura input #1 to DXZ000 Output slement 0
+ L Module-Defined ‘ilue uill be written to DXE000 with implicit write
3 Trends Compact Logix
=1 =] 14O Configuration _.._._u._lc____.u N
- {1 Backplane, CompactLogix System MDY
ﬁ_ 1769-L32E Yokogawa_Ethermet_IP_Examples e —
= 1769-L32F Ethernet Port LocalENS Souma; Local LGNS, |
= &5 Ethernet Dest  DX2000:0.Daafd]
u ETHERMNET-MODULE Dx2000 T4 o
AP 1769-L32€ Ethernet Port LocalENB
- @ CompactBus Local
Q [0] CompactBus Local Mowe the MUVTOD temperature received from hMarologix to DX2000 Output element 1
B [1]1769-1T6/A Temperature ‘Alue uill be written to DXE000 with implicit write
M temp #1 via
McroLogis
hove —
Source MW _From_hicrologic|0]
6.7 ¢
Dest 0X2000:0, Datal1]
7 &
< >
Type Ladder Diagram (Main)
Description Mo the MIVI00 Digital input received from hMorologie to DX200D Output element 2
“alue will be written to DXZ000 with implich write
hove _—
Source MW _From_hfcrologix[1]
1.0 &
Dest D)2000:0.03t3[2]
0 &

Copyright © Yokogawa Electric Corporation
2009
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A Yokogawa Commitment to Industry

-*EDS Wizard (In RSLinx Tools) vigilance®

@ Rock

BOOTP-DHCP Server

FactoryTalk Tools

RSLinx ‘_n-w Tools @ EDS Hardware Installation Tool
RSLogix 500 English » @ﬁ FeSLinx Classic &“ OPC Test Client

Utilities vﬂi R.SLinx Classic Backup Restare Utility _EL OPCTest Document
FactoryTalk Activation vﬁﬂ RS5Linx Classic Launch Control Panel .

RSLogix 5000 Enterprise Series _m,m.V RSLinx Classic Online Reference

RSLogix 5000 Tools .

Rockwell Software’s EDS Wizard Rockwell Software's EDS Wizand

Hegistration
Electronic Data Sheet file[s] will be added to your spstem for use in Rockwell
Software applications.

Change Graphic Image
You can change the araphic image that is associated with a device.

% Register a single file Product Types

" Register a directory of EDS files r

Change icon...

[=] Generic Device
MNamed:

C:\HardwarehY' okogawa \EDS Files\DXA, eds Browse... _

"] Dx1000/2000
BEHE

_ﬁ.x_::mqm_wms_nn_sz_m :n&E__jEmwm_._._m:m:._mmw_jmq__m_w_to:m_m_mnw_m__:m
then this image will be associated with the device.

b

To perform an installation test on the file(s), click Next

_ Mext » _ Cancel

Corporation Page 28 J\O—AOQ)E) ’




A Yokogawa Commitment to Industry

~:Key Concepts for MW100/ DXAdvanced Ethernet IP  vigilance

-+ Programming is done on A-B side
— No Ethernet IP configuration required in MW100

— Flexible method using ladder logic
— Supports MSG commands for all current A-B models
-+ Implicit messaging supported
— Requires no ladder logic
— Happens “automatically”

-+ Serial to Ethernet interface modules available

— Use for SLC-500 and PLC5
— A-B 1761 NET-ENI or Digi One IAP

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

~*Quick Start Guide Has Full Setup and Configuration Examples <mmm_n-.-00w

Copyright © Yokogawa Electric Corporation
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~*Manual Has Instructions for Each PLC Type

A Yokogawa Commitment to Industry

vigilance’

MicrolLogix 1100

In this example, the system conslst of a 1762 MicroLogls 1100, Sarles A processor and a 1762174 Tharmosouple Input
Module residing In the Arst expansion slot. The MicroLogi 1100 1P addrass 18 192 168.1.96. The MW 100 IP adaress 1s
192168001 101, The 1762-IT4 modulke's four input channels are sent © the MW100s Communization Channels O

thru C04. The 17621T4's channels are confijured for “Enginearing Unis® which wil result in an Intagervalue with an
Impliad dacimal point (l.e. 66.8 = 662). The MW100's Maasuramant Channals 001 thru 010 ane baing read and starad In
10waords starting with F&:0.

Data Fle *ME10" has bean crealed for Message Fles. "Dala Fil2 RIT1 has been craalted for storing Message Routing
Infermaticn.

Conflguratlon of Channal 1
On the Project Trea, under the “Contralier” fokler, double-click an “Channel Configuration” (o right click and salect

open”).

|x

Eavs | e 0 | Dharvt 1

[ _
2 Foms Y

¥ rpage ey e

[P o e
T bt it o e Pt

e L
TP S

FiPanmniCnms | praas i [

Tuwatt

[N — [T

" F Hrvr s L
b e e ] e b =

G b [t Vi [

Copyright © Yokogawa Electric Corporation
2009

Explicit Messaging Examples

SLC 505

In this example, the gystam conskel of 8 1747-L551C (S06CPU — 16K Mam, OS50 Senes C FRMN 10 and Later)
proceceor and a 17 45-NT4 Themocoupe Input Module reskding In slot£1, The SLC S08s IP addrees ks 122.168.1 26,
Tre 17 46-NT4 module's four Input channels arz sant to the DX Advanced Communicalion Channels CO1 thru O04. The
1746 NT4's channeks are configured for “Engineering Units* which will result In an intagervale with an implied dedmal
paint (12, 65.8 = 658). The 0K Advanced Measuremant Channels 001 thru 010 are baing read and storad In 10words

starting with F10:0.

Data Fle *N10.0" has been crealked for Message Instruction Control Block Data. “N1 1 contain VO Configuration Data.

Configuratlon of Channel 1
Cn the Project Tree, under the “Controller” folder, double-click on “Channel Configuration” (or right click and salect

“Opan’).

PRI |

[T

Chanme Configuration
it Gmawend | chan 1~ Syatans
Channed 1
LCewer E|
I Wi Powsted
Pasanui Lk 0 ez |7

SR e XIwncr T oo (8] 38c) _-u
Dipgeced: Fie &

Chanmalll

e b1 [ ?_._1.-“.....__!

Mo [Systerr -
™ Wi Proketied
Pawnu Lick © [t _.

SRR s v T oot (v basg| (14

Dizgnced: Fie _.|

Page 31

_.”.ﬁ. 3 - Spwnam | Chan 0 L |
yFe I3

st Dy Th...n-
| Wams Dhangs Ercbicd
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A Yokogawa Commitment to Industry

vigilance®

Data Mapping in MW and DXA for Explicit Messaging

Ch. |PLC2 |PLC5/SLC |CIP int CIP dint | CIP real
A001 | 2000 |N,D,F20:0 |int [2000] |dint [2000] | real [2000]
A300 | 2299 |N,D,F22:99 |int [2299] | dint [2299] | real [2299]

O Communication Channel (C001 to C300, max. 300 ch)

Ch. PLC2 |PLC5/SLC CIP int CIP dint CIP real
C001 | 3000 |N,D,F30:00 | int [3000] |dint [3000] | real [3000]
C300 | 3299 |N,D,F32:99 |int [2299] | dint [3299] | real [3299]

Copyright © Yokogawa Electric Corporation
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~:Explicit Read/ Write to MW100 (Ladder Logic)

A Yokogawa Commitment to Industry

vigilance®

000&

oo7?

0oos

Uses MSG command

Read four input wahies from the MW100 wath Explicit Read

MG10:0 MEG
1-£ ReadWrite Message [ EN s
EN MSGFile  MGIO0 (DN }—
Setup Screen « —ER }—
Whnte the Micrologix temperature vahie to CO1 and Math channel 1 in MW100
Whnte the Micrologix Counter vahe to C02 and Math channel 2 1 the MWI100
MG2:0 | hR{ed
1 ReadWrite Message [ EN
EN MSGFile  MG:0 (DN

—CER 23—

{END T)—

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

~*Implicit Messaging Uses Predefined “Instance ID’s”  vigilance®

~3 Controller L43 Bl Module Properties: LocalENB (ETHERNET-MODULE 1.1) x|

&

.v. Tasks I eneral _ _uozzmn:o:_ Module _3-0_
# [ Motion Groups _
~ Tupe: ETHERMET-MODULE Generic Ethemet Madule
3 Trends
3 Vendor: Allen-Bradley
+ [ Data Types
. o : Parent: LocalENE
= &3 I/O Configuration Name: Mwi00 Connection Parameters
(= &3 1768 Bus . _ Assembly =
- Q (1] 1768-ENBT/A ENBT Description: [y okagawa My/100 Instance: I2E
-85 Ethernet Input: i [0 =] G2o

ﬂ_ ETHERNET-MODULE MW100

=
EEEEEEEE ’ L 131 : = -
. _ . _ U 32-bit
B 1768-ENBT/A ENBT o BEERls = R =1 2
; Format: | Data - DIN Confiouatiort _|A a0 _||_ = [
4 H@ mmmmo”_m““vmm 143143 Address / Host Mame i = B8
& |F Address: _ 192 . 168 1 125 Status rput _ _

RS Logix 5000 screen € ot o | s s
Status: Running _ﬂ Cancel _ _ Help

MW100 I mplicit Message Assembly Map

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

Data Flow in our System vigilance’
Micrologix Compactlogix
M1100 192.168.1.95
192.168.1.126
. 2 -
‘1 | =d
g —A —~ Explicit Read
. From ML to CL I mplicit Write

Explicit Read

From MW to PLC MW Temp

MW DI

Ch1T/C MicroLogix Temp

Ch 2 DI Explicit Write

From PLCto MW

PLCT/Cto
Math channel 1

PLC counter to
Math channel 2

MW100
192.168.1.22

From PLCto DX2000

MW100 T/ C
MW100 DI
CompactLogix T/ C

| mplicit Read
From DX2000 to PL

Ch1T/C

DX2000
192.168.1.21

1. Read/ Write data between MW100 and MicroLogix
2. Read data from MicroLogix to CompactLogix
3. Read/ Write data between CompactLogix and DX2000

Copyright © Yokogawa Electric Corporation
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Concepts for Data Flow

In our System

A Yokogawa Commitment to Industry

vigilance’

Micrologix
M1100
192.168.1.126
J._......ll[ y _ N .rnw-m b
N | — (I
® |
1 System has a
“master” PLC

MW100
192.168.1.22

MW100 is analog input
Extension for A-B PLC's

Copyright © Yokogawa Electric Corporation
2009

Compactlogix
192.168.1.95

DX2000
192.168.1.21

DX2000 is a secure

non PC data archive and
Viewing station for

A-B network data

YOKOGAWA ¢
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A Yokogawa Commitment to Industry

Network Area # 1: MicroLogix to MW100 I/ O Overview vigilance:

-+ MW100 data elements that MicroLogix will read
— T/Con input #1
— DI on input #2

-+ MW100 data elements that MicroLogix will write

— Math #1 will be T/C in MicroLogix (via comm channel CO1)
— Math #2 will be counter in MicroLogix (via comm channel C02)

-+ MicroLogix has a T/C as input #1

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

~:Quick Tour of MicroLogix Configuration vigilance’

-+ MW and MicroLogix must be online

-+ Open RSLinx to show that MW and DXA are live as EIP devices
-+ GO to MW100 and show that ML T/C and counter are working
-+ Open RSLogix500 and load program from file (or upload)

-+ Add a trend to RSLogix500

- Show MW T/C working in trend

-+ Explain rungs 0-3 are the counter

-+ Rung 4 moves counter to N7:1 so it is ready to go to MW

-+ Rung 5 moves ML T/C to N7:0 so it is ready to go to MW

~# Rung 6 is read four channels of MW100

-t Rung 7 is write T/C and counter to MW100

C ight © Yok Electric C ti
NN%WZ@ OKogawa Etlectric Corporation vmom wm <Oxoo.>E> ’




A Yokogawa C itment to Industry

-:Setting Up Trend in RSLogix 500 vigilance’

O stats Read four input vahues from the MW100 with Exp:
[_] RCP Configurstion Files MGI0:0

—-{_7] Force Files
- 0 oo-cufy Add Trend

mmm< E m< .H O mmm .H j m - _|||_ wm”_u%_mw_ﬂ_.ga:anqm H
. [ <OM O - Untitled Cancel an
I—I\ O < m_ C m _ 3 Z s\ n— O o ({3 Custom Graphical Monitors L -

Recipe Monitors -
{3 Trends TrendName  [Mw T/C]
—I-{_] Database
@ Address/Symbal
% I & Instruction Comments T
Mw T/C  Tuesday, Map 19, 2009

mmzm_m__ Display Pens ﬂx.}xmw _ Y-fis D.{m__&_m_ ._.man_m"m_

Pen Attributes

Tags To Monitor
Tag Mame
Tag Mame:
Descriptior: ||
Eng. Units:
ng. Units < 5
Finimuim; 0
Current Pen Count: 0
M asinunn: 100 Add Tag.. _
0K Cancel 0K | Cancel |  Hep

oK Cancel Help _

| 8:42:06 AM 8:44:06 AM

=

Copyright © Yokogawa Electric Corporation
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~:Looking at the Setup Screen Data on Read

A Yokogawa Commitment to Industry

vigilance’

i}

0ool1

oooz

0003

0004

000s

000s

nAzaan

Copyright © Yokogawa Electric Corporation

2009

Write the Micrologix temperature vahie to C01 and Math channel 1 in MW100
Whrite the Micrologix Counter wabie to CO2 and Math channel 2 in the MW100

TON
Timer On Delay e EH e
Tirmer T4:0
Tirme Base 10 (—{DN3—
Preset 2=
- Aeoeum 0=
= IW\ - MG10:0 : (1 Elements)
T40 MuliHop T4:0
. | _ ¢ RES 3—
This Controller Control Bits
Channel: [1 {integral] _ Ignore if timed out [TO): E Tom
Communication Command: [500CPU Bead Break Connestion (BK): [0] Timer On Delay e EH T
Data Table Address: [Fan _ Awaiting Execution [EW]: [1 - Timer T4:1
Size in Elements: |4 Time Base 1.0 (DN }—
Eror (ER): [0] Mﬁﬂ :w_mn
Target Device Message done [DN]: E s =
Message Timeout: (33 Message Transmitting (ST): [0 ]
Data Table Address: [F10:0 Message Enabled [EMN): [1 . T4:1
{ RES 3—
Local / Remote : [Local | MuliHop:  [yes |
Routing Information File[R1): |RI111:0 BN MOV
Move —
Eror CodefHex): 0 Somrre  T4:1 ACC
1é=
Dast H7:1
1é=
Error Descnption
MOV
No errors Move —
Source 1o
214=
Dest N7:0
215=
Read four input wahies fram the MW100 with Explicit Read
MG10:0 M5
u\\m. Read™Wnte Message z.l\,_ll
EN M3GFile  MGILOO0 N3
Setup Screen H..m.UI

e

Page 40
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~:Parameters for Reading Data

A Yokogawa Commitment to Industry

vigilance®

~« MSG - MG10:0 : (1 Elements)

[ General || MutiHop |

This Conteoller e TTe it
Channet _._ irkegrall _ u_nu..o_a;_!.._nn.o.,.u_q_m: E
Coenmunication Comenand.  [SO0CPL Rlead | wz."..ur no..a..nn._.na.:.._w_# _W_H_
Data Table Addiess [Fan le Awaiting Execution [Ew) [1]

Size in Elements: _M“_
Taeget Device Mezzaps done [DM) E
Message Timeout : 33 | Message Tiansmabng [ST] E
Data Table Address

Message Enabled (EN} [1]

Local / Remote : [Local | MultiHop:
Routing Infeemation FisfRIE [R10 |

E ot

Ertce Code{Hex] [

3

O 1/O Channel (001 to 060, max. 60 ¢

Aelld Select command

Put incoming data
|n float table

——

—Read from MW100
— ch1 and ch?2

Ch. |PLC2 |PLC5/SLC CIP dint | CIP real
001 |1000 |N,D,F10:0" |int [1000] |dint [1000] |real [1000]
060 |1060 |N,D,F10:60 |int [1060] | dint [1060] | real [1060]

Copyright © Yokogawa Electric Corporation

2009
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A Yokogawa Commitment to Industry

Setup the Multihop vigilance®

2009

1 MSG - MG10:0 : (1 Elements)

Ins = Add Hop Del = Remove Hop \_ P address
From Device i From Port _ To Address Type _ To Address 11 O._“ —/\_ />\
Thig MicroLogix Channel 1 Etheret/IP Device [str): 192.168.1.22
< | [

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

~:Logic for Counter vigilance:

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

-:Get the T/ C and Counter Values Ready to Write wvigilance:

i LT

Counter
Move —
Somrce T4l 4CC \ Put in N7:0

=) ——— " and N7:1 where

Dest M7:14

16 they will write to
MW
1 LTS

Move

aourCe [:1.0« |_|\O_DUC._”
Al4=

Dest M0
21 5=

Copyright © Yokogawa Electric Corporation
2009 Page 44 YOKOGAWA ’




~:Setup the Parameters for Write to MW

A Yokogawa Commitment to Industry

vigilance®

i— MSG - MG9:0 : (1 Elements)

[ Tieneral | MuliHop |
gorT0l Bits
_ Ignore if timed out [TO]: _H

_unﬁm_._::_om:% Command: [S00CPL Write m_w..mr naj_._mn.._n_: (BK): [0 ]
Data Table Address: [N7:0 | < Awaiting Execution (Ew): [1 ]

This Controller

Channel: {1 (Integral)

Select command

Put incoming data

Size in Elements: i

Target Device

—

Error [ERT E

Meszage done [DN]; _H
Message Transmitting [ST: E
Message Enabled [EM]: H

Message Timeout: [33 _
N300

Data Table Address:;

Local £/ Remaote E M ultiHop:

Routing Information FilelRIl |RI12:0

Error
Error Code[Hex): O

O Communication Channel (CO 300,

|n float table

——Read from MW100

— ch1 and ch2
max. 300 ch)

Eror D
v | Ch. PLC2 | PLCS5/ P int CIP dint CIP real
C001 | 3000 | N,,F30:00 | int [3000] | dint [3000] | real [3000]
C300 [ 3299 | N,D,F32:99 |int [2299] | dint [3299] | real [3299]

Copyright © Yokogawa Electric Corporation
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~:No Configuration in the MW100 !!

A Yokogawa Commitment to Industry

vigilance’

All Configuration is Done in MicroLogix with RSLogix 500

Ml

ROCKWELL
SOFTWARE

Programmmg for the SLC500 Family
and MicroLogix Controllers

This program is protected by LS. and international
copyright laws as desaibed in the About Box.

Rockwell
Automation

Copyright © Yokogawa Electric Corporation
2009




A Yokogawa Commitment to Industry

Network Area #2: CompactLogix to MicroLogix Overview i@:ﬂ-.-nmm

-+ MicroLogix has MW100 values
— F8:0 is T/C from input #1
— F8:1 is DI from input #2
-+ CompactLogix uses explicit read to get MicroLogix data
— Reads F8:0 and F8:1
-+ CompactLogix uses Controller Tags to hold values
— Incoming MicroLogix data goes into MW_From_MicroLogix

Copyright © Yokogawa Electric Corporation
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~:Ladder Logic in CompactLogix CPU

A Yokogawa Commitment to Industry

vigilance®

MicroLogix_MSG_Read. EN
JE

Read The MM0D Temperature “alue from hMcrologix
The hicroLogix used explicit read of il to get this value

O

hove DHZODD Temperature input to Display Tag

Five rungs to:

howe the CompactLogix tempersture input #1 to DRZ000 Output element 0

e Read MicroLogix

“alue will be written to DXZ000 with implicit write

e Read DX2000
e Write DX200

hdove the Wil 00 temperature received from hicrologiv to DHZ000 Output element 1

‘alue will be written to DX2000 with implicit write

W the W00 Digital input received from Mcrologis to DXZ000 Output element 2

‘alue will be written to DX2000 with implicit write

t © Yokogawa Electric Corporation

’hm D
hessage e EN e
hessage Control MicroLogin_MSG_Read COND—
HCER—
r;ﬁ—’ .
hove —
Source D000 Dataf0]
38 H
Dest DX2000_CH_1_Data
ER .
Compact Logix
temperature on input
¥
rhur A
hdowe |—
Source  Local:1:1.ChDData
750 H
Dest  D¥2000:0.Data[d]
750 +
Wi temp #1 wia
hicro Logix
R0
hove —
Source  h_From_hicrologix 0]
6.3 H
Dest DX2000:0.0ata[1]
26 H
va. I
hove —
Source  hAn'_From_hicrologix (1]
1.0 H
Dest DX2000:0.0ataf2]
14




A Yokogawa Commitment to Industry

-:Looking at the Incoming Data from MW100 vigilance:

Data Tag

fa RSLogix 5000 - Yokogawa,_FEthernet_IP_Examples in EIP_seminar_CL_v6.ACD [1769-L32E] - [Controller Tags - Yokogawa_Ethernet_IP_Examples(controller)]

M File Edit Vikw Search Logic Communications Tools ‘Window Help d

5 ] 7 | e
B|=u & i|e@ ] = Bl%l®l [ [vF 2l
Offline \. ™ RUN WS B e [A_ETHIP-11192.168.1.85\B ackplaneh0"
Mo Foices > ﬂ Ok %
. BAT
No Eds A\ A Hlee] e ]l er ] M
L Ao 7 e F LR z
-3 Controller Yokodgwa_Ethernet_IP_Examples Scope: _ﬁ_x.aroomzmlmim“_ Show.. Show All
|& contraller Tags : = = P
3 Controller Fault Handler MName 4 & _ Value _ Force Mask _ Style _ WMHZ._..W_MM _ Description
23 Power-Up Handler |t count_ (...} docol)
5 5 Tasks |+ DxeoonC {...} (o0} AB:ETHERNET_..
- & MainTask |+ DX2000:1 {iaa} Hooal) AB:ETHERMNET_...
- &M%Ea; ||+ DX2000:0 foun) I AB:ETHERMET_...
i&] Program Tags + DX2000_Unit 0 Decimal DINT
w Yokogawa_CIP_Data_Exchange - = _.un.n__.__m ( ) ( ) AB1769 ITG.C:0
[ Unscheduled Programs — — == === : =
=5 Motion Groups |+ Local 1l fooal focal AB7EIITELD
(23 Ungrouped Axes |+ MicroLogix_ MSG_Read fisze ) " MESSAGE
(1 Add-On Instructions | = Mw_From_Micrologix {...} {...} Float REAL[4] Read F8:0 in Microlagix which has MW100 inputs
e Tu__ofm,mc Types e | Mw_From_Microlagis[0] 26.7 Float REAL
i __ww mw_ﬂ%m ne | Mw_From_Micrologix{1] 1.0 Float REAL
_M_.M add-on-Defined - M_From_Micrologi=[2] -0.0001 Float REAL
Fy _.m_. Predefined = M _From_Micrologix[3 0.0 Float REAL
+ Ly Module-Defined Test_Real_1 13433.2897 Float REAL
[71 Trends
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A Yokogawa Commitment to Industry

-:Setting Up Explicit Read in CompactLogix vigilance:

Read The MO0 Temperature and MY 00 DI from MicroLogix
The MicroLodix used explict read of MW to get this value
MicroLogix_MSG_Read EN MSG
a J/F Message = EN
Meszsaye Control MicroLogix_MSG_Read | ... | (—{DN>—
—ER>—
” Message Configuration - MicroLogix MSG_Read
; Canfiguration _ Commurication| Tag |
Message Type: _m_._u Twped Read “_
Source Element: F&:0
MNumber Of Elements: |4 =
Destination Element: | MW_From_Micrologix[0] “_ Mew Tag... _
Move the Comg
Wal
2 ® Enable ) Enable W aiting ® Start ) Done Done Length: 0
) Emor Code: Extended Eror Code: I Timed Out +
Error Path:
Error Text:
oK _ Cancel Help

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

~:Explicit Read Parameter Details vigilance’

Message Configuration - MicroLogix_MSG_Read

Select SLC Typed Read

no::m_ca”_o:_ Communication| Tag |

Meszage Type; *m_-n Typed Read >
PLCS Typed “Write
Source Element: PLCS “Word Range Read

Number OF Elements: m_mmmn,mﬂmo“mmm_u__._mwafq_:m S\ j m ﬁ m m m Q m.ﬁ m. m 3 —/\_ m O—\ O _|O @ m x

SERCOS IDN write

Destination Element:

SLLC Typed Wiite bt

Message Configuration - MicroLogix MSG_Read : Z um U er O._“ _ ._” ems

Configuration _ Communication| Tag |

Message Type: ?rn Typed Rea ¥ . . .
N = __— Destination in

Source Element:

Fe0 & .
MNurber Of Elements: |4 = \ Oo 3 Umo.ﬁ _|0© _x

=

Destination Element: | Mw_From_Micrologix{0] h_ New Tag... 7
?m:._m _D&m Type Description _)_
u + -MicroLogix_M=G_Read MEZZAGE
— M _From_hicrologix REAL[4] Read FE:0in...
g MWY_From_Micrologix]0] REAL Read F&:0in...|
u h_From_Micrologix]1] RE&AL Read FE:.0in... =
L Tl °| M _From_Micrologix(2] REAL Read F3:01n...
) Error Code: Bl Wi From Microlocix3] REAL Read FE:0in... |
Errar Path: _
Error Text: _

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

-:Setting up the Communications vigilance®

Defining MicroLogix as data source

Message Configuration - MicroLogix MSG_Read

Configuration _u_uaz._::_nmn.sz_ Tag |

Browse... _

Path: __._u_um_mzm“.. 2, 132.168.1.126
LocalEME, 2, 132.165.1.126

Cormmunication Method

& CP ¢ DH+ ~| —~
~ CIPWwith =]

Source D H_ —
[ v €

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

Network Area # 3: CompactLogix to DX2000 Overview vigilance:

-+ Using implicit read/write to DX2000

— Requires no
-+ DX2000 Is ac
-: Define an im

Copyright © Yokogawa Electric Corporation

ladder rungs for read/write
ded to I/O Configuration device list

vlicit message for read and write

2009
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A Yokogawa Commitment to Industry

-:Add DX2000 as |/ O Device for Implicit R/ W vigilance:

+-[7 Controller Yokogawa_Ethernet_IP_Examples
+-[(0 JERE
+-[7 Mation Groups
(7 Add-0On Instructions
+-[1 Data Types
(3 Trends DXN O O O
-1-£5] [JO Configuration
- @ Backplane, CompactLogix System
ﬁ_ 1769-L32E Yokogawa_Ethernet_IP_Examples
-4 1769-L32E Ethernet Port LocalEMB
--Zx Ethernet
ﬂ ETHERMET-MODULE Cosz000
_W &P 1769-L32E Ethernet Port LocalENE
--£ff] CompactBus Local
m [0] CompactBus Local
Bl [1]1769-1T6 A Temperature

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

~:Add MW and DX2000/ 1000 as Generic Ethernet wvigilance

gl=d 2| &[22 - - Slels = V= @la]
Jffline M. I RUN Path: _.ﬂu,ml_m._._.___“__..__f._m_m.._mm.._.m_mfmm_ur_u__.mz_w_f_u_un “A_@
{o Forces | “ M.M._
loEdis A = L= L= BT e 8 RO Red 2
|| [ I3 7 ST S x|
+- [0 Controller Yokogawa_Ethernet_IP_Examples s _ _ : _ _ : _
+-[C0 Tasks
+-[] Motion Groups Read The M1 00 Tempersture and My
[ Add-On Instructions The MicroLogix used explicit read o1
+-[] Data Types MicroLogix_MSG_Read EN
3 Trends

B Select Module

=5 IO Configuration
=| @ Backplane, CompactLogix System

[0 1769-L32E Yokogawa_Ethernet_IP_Examples Module ] Description N - Vendor
- _‘ 1769-L32E Ethernet Port LocalENE 1769-L35E Etherne.. 107100 Mbps Ethernet Port on CompactLogixS335E Allen-Bradley
- &= Ethernet b 1788-ENZDNS A 1788 Ethernet to Devicelet Linking Device allen-Bradley >

- f] ETHERMET-MODULE DX2000 - 1786-ENBT/A 1788 10/100 Mbps Ethernet Bridae, Twisted-Pair Media Allen-Bradley

4P 1765-L32E Ethernet Port LocalENE - 1 788-EWEB/A 1788 10/100 Mbps Ethernet Bridge w/Enhanced Web Serv.. Allen-Bradley

=1 £l CompactBus Local 1794-AENT/A 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media  Allen-Bradley

: w_ [0] CompactBus Local - 1794-AENT/B 1794 10/100 Mbps Ethernet Adapker, Twisted-Pair Media  allen-Bradley

: u [1] 1769-1T6/4 Temperature o Drivelogix5730 Eth,.. 107100 Mbps Ethernet Port on DrivelogixS730 Allen-Bradley

- ETHERNET-BRIDGE ~ Generic EtherNet/IP CIP Bridge allen-Bradley

ETHERNET-MODLULE Generic Ethernet Madule Allen-Eradley

EtherMet/IP SoftLogixS800 EtherMet/IP Allen-Bradley

b PH-PSSCENASA Ethernet Adapter, Twisted-Pair Media Parker Hannif

+ Digital

+ Drives b

[« | 2

Find... _ p&?é:_l

By Category _ By Vendor _ Favarites _

0K _ Cancel * Help _

© Yokogawa Electric Corporation




A Yokogawa Commitment to Industry

-:Defining Data Read and Write vigilance’
B Module Properties: LocalENB (ETHERNET-MODULE 1.1)
General _ Connection | Module Info | \ _Upmm.Q _ n UC is _" Ffom DX
Type: ETHERMET-MODLULE Generic Ethernet Module
Vendor: Allen-Bradley A_ Dm._“ ance _ D ._ l_ Ov
Parent: LocalENE
Name: _Ume_H_ Connection Parareters
Description: WMMMHMM_ I12€: \ << r _.H e Q m..H a .H 0] DX
N LE U - (Instance ID 130)
Output 130 & = 3260
L F : : . = .
e v = vt [ 5 o

P Address: _ 192 168 . 1 . 21 7 7

" Host Name: _ A/]

——— DX2000 | P address

Status: Offline 0K Cancel _ _ Help _
Type Number Operation type Instance ID Size Data type
Measurement 001 — 048 |Producer 110 192 (4 x 48) INT32
channel 001 — 048 |Producer 115 192 (4 x 48) FLOAT
Computation 101 — 160 |Producer 120 240 (4 x 60) INT32
channel 101 - 160 |Producer 125 240 (4 x 60) FLOAT
Communication C01 - C60 |Producer/ Consumer 130 240 (4 x 60) INT32
input data C01 - C60 |Producer/ Consumer 135 240 (4 x 60) FLOAT

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

-:Creation of 1/ O Module Creates Tags vigilance:

=] 1jO Configuration
-1 Backplane, CompactLogix System
ﬁ W_ 1769-L3ZE Yokogawa_Ethernet_IP_Examples
—|- 4 1769-L32E Ethernet Port LocalENE

- &5 Ethernet .— Creating DX2000 as |/ O device

i BETHERNET-MODULE D2000 .
& 1763-L32E Ethernet Port LocalENB automaticall y creates datat ags
- CompactBus Local
ﬁ [0] CompactBus Local
Bl [1]1769-1T6/A Temperature

# Controller Tags - Yokogawa_Ethernet_IP_Examiples(controller)

Scope: 7 H_ {orn_m_.ws__m_lm.rml

M ame € _ Force Mask € _ Style _ Data Type _ Description
|+l count_1 ool Jaool COUNTER
|+ DX2000.C ool Joool AB:ETHERMET ...
| I=IDxa2000:) ool Joool AB:ETHERMET ...
~ | = D2000:1.D ata " {...} Decimal DINT[2]
| +-Dx2000:1.D ata[0] 316 Decimal DINT 02000 input #1
| + Dx2000:1.0ata1] 236 Decimal DINT
_|I=IDX2000:0 f...} f...} AB:ETHERMET_...
_ | =I'DX2000:0.Data f...} {...} Decimal DINT[4]
| + DX2000:0.Data[0] 747 Decimal DINT CompactLogix temperature on input #1
| + Dx2000:0.Data[1] 27 Decimal DINT My temp #1 via MicroLogix
| + DX2000:0.Datal2] 0 Decimal DINT
+ DX2000:0.Data[3] 0 Decimal DINT
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~*Moving Data to DX2000 Write Area

A Yokogawa Commitment to Industry

vigilance®

Move the CompactLogix temperature input #1 to DX2000 Output element 0
Walue will be veritten to DX 2000 with implicit write
Compactlogix
temperature on input
#1

PO
Move —
Source Local1:.ChOData
746 €
Dest  DX2000:0 Datad]
T47 #
Move the MW100 tempersture received from Micrologix to DX2000 Cutput element 1
alue will be written to DX 2000 with implicit write
Wt temp #1 vis
MicroLogix
A
horve —
Source MW _From_Micrologix[0]
26.7 &
Dest DX 2000:0 Datal1]
27 #
hdove the MO0 Digtal input received from Micrologix to DX2000 Output element 2
Walue will be written to DX2000 with implicit write
A
hove —
Source  MAW_From_Micrologix1]
1.0 #
Dest DX2000:0 Datal2]
0 &

—| M _From_Micrologix
v _From_Micrologix[0]
ww_From_Micrologiz[1]
kv _From_Micrologix[2]
b _From_Micrologi=[3]
Test Real 1

{eeed
26.7

1.0
-0.0001
0.0
13433, 297

hiAY temp #1 via
Micrologix

(1 LT
Move k
source MY From_Micrologix[0]
26.7
DX2000:0 Data[1]
27 &

Dest

# Controller Tags - Yokogawa_Ethernet_IP_Examples(controller)

Copyright © Yokogawa Electric Corporation
2009

Scope: 7 W_{o_pn_nm_}_mlmﬁrmu Show... _ Show All
Marme & _._,...m_c.w A-_ Force Mask A-_ Style _ Data Type _ Description
+ count_1 L ek COUNTER
+ [Dx2000:C o) ABETHERNET_...
+ Dx2000: Hrsah ABETHERNET_...
— Dx2000:0 o ABETHERNET ...
_ — DX2000:0.Data f...} Decimal DINT[4]
+ DXN_“_DD”D._umnmE_. . 747| .Omn__._._m_ DINT ._u_u_._.__umon_.om_mx temperature an input #1
| + Dx2000:0.Data[1] 27 Decimal ._u_z._. M temp #1 via MicroLogis
+ DX2000:0.Datal2] 0 Decimal DINT
+ DX2000:0.Data(3] 0 Decimal DINT

YOKOGAWA ¢
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A Yokogawa Commitment to Industry

-:Tags are Automatically Linked to I nput/ Output vigilance:

ETHERMET-MODLULE Generic Ethernet Module

Allen-Bradley
LocalEME
Connection Parameters
iUxm_”_m__“_ Assembly =
% Instance: 12€: .
N w0 Zmw lagsarelinkedto
Ouput:  |130 4 = E2b0 |/ Oinstances
_._.wn_
¢ Host Name

mo:*_mcﬁm"_o:“LA 30 79 & [2-bit]

dress: _ 192 . 168 . 1

* Configuration is not used

# Controller Tags - Yokogawa_Ethernet_IP_Examples(controller)

Scope: 7 H_ {orn_ums__m_lm_rml

M ame L | WA € _ Force Mask € _ Style _ Data Type _ Description
|+l count_1 Haool Jaool COUNTER
|+ DX2000.C focol Joool AB:ETHERMET ...
| I=IDxa2000:) ool Joool AB:ETHERMET ...
~ | = D2000:1.D ata [...} {...} Decimal DINT[2]
| +-Dx2000:1.D ata[0] 316 Decimal DINT 02000 input #1
| + Dx2000:1.0ata1] 236 Decimal DINT
_|I=IDX2000:0 f...} f...} AB:ETHERMET_...
_ | =I'DX2000:0.Data f...} {...} Decimal DINT[4]
| + DX2000:0.Data[0] 747 Decimal DINT CompactLogix temperature on input #1
| + Dx2000:0.Data[1] 27 Decimal DINT My temp #1 via MicroLogix
| + DX2000:0.Datal2] 0 Decimal DINT
+ DX2000:0.Data[3] 0 Decimal DINT
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~+Full I'mplicit Read/ Write Map for DX2000/ DX1000

A Yokogawa Commitment to Industry

vigilance’

Notice: Each value is available as 32 bit integer or float

Type Number Operation type Instance ID Size Data type
Measurement 001 — 048 |Producer 110 192 (4 x 48) INT32
channel 001 — 048 |Producer 115 192 (4 x 48) FLOAT
Computation 101 — 160 |Producer 120 240 (4 x 60) INT32
channel 101 — 160 |Producer 125 240 (4 x 60) FLOAT
Communication C01 - CB0 |Producer/ Consumer 130 240 (4 x 60) INT32
input data C01- CB0 |Producer/Consumer |135 240 (4 x 60) FLOAT
External input 201 — 300 |Producer/ Consumer 140 400 (4 x 100) INT32
channel 301 — 400 |Producer/Consumer [141 400 (4 x 100) INT32
401 — 440 |(Producer/ Consumer 142 160 (4 x 40) INT32
201 — 300 |Producer/ Consumer 145 400 (4 x 100) FLOAT
301 — 400 |Producer/ Consumer 146 400 (4 x 100) FLOAT
401 — 440 |(Producer/ Consumer 147 160 (4 x 40) FLOAT
201 — 300 |Producer 150 400 (4 x 100) INT32
301 — 400 |Producer 151 400 (4 x 100) INT32
401 — 440 |Producer 152 160 (4 x 40) INT32
201 — 300 |Producer 155 400 (4 x 100) FLOAT
301 - 400 |Producer 156 400 (4 x 100) FLOAT
401 — 440 |Producer 157 160 (4 x 40) FLOAT
g Configuration 190 0 -
- Producer / Consumer 191 0 -

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

vigilance®

DEHE ML Oo®

O L BRRY | 2N ®

Kepware’s ControlLogix
server configured for
SLC500 interface mmmm/
MW100 realtime data!

Copyright © Yokogawa Electric Corporation
2009

=47 E2 Tag Name _ Address _ Data Type
g Mw CJchi N10:0 Word
Logix Comm. Parameters _ Logix Options _ Logix Database Settings _
ENI DF1/DH+/CN Gtwy Comm. Parameters | SLC Slot Configuration |
General _ Timing | Adto-Demotion | Database Creation
r~Channel Assignment
Name: E2
Driver: ControlLogix Ethemet
Nlevice
_?._.«,_.
Model:  |ENI: SLC 500 Fixed 1/O |
ID: _;Bmm.esm
V¥ “Sgable data collection [T Simulate Device
%/ I I Help
OPC Quick Client - Untitled * =10 x|
File Edit View Tools Help
D | e e &% BEX
= _mm_u_‘.._mﬂm._nmvmm?_mqu__e_L _ Item ID _ Data Type _ Value
1 System E2.MW.ch1 Double 24.1
-] E2, Statistics
--(ZH E2,_System
EYe2 i 14l M
Ready [Ttem Count: 45 7
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A Yokogawa Commitment to Industry
®

vigilance®

You Can Use EtherNet/IP with Serial
®"”  Net-ENI module
— ol
T EE = [
X NET-ENI _
Mm\mm:m_ﬁ_v/vlo

YOKOGAWA ¢

Page 62

Copyright © Yokogawa Electric Corporation

2009



A Yokogawa Commitment to Industry

~:IGMP: Improving I mplicit Messaging Performance  vigilance’

e Switches keep unicast messages from going to all devices
e Basic switches do not limit multicast and broadcast

e EtherNet /| P uses multicast
e This can put strain on bandwith on larger networks

: BlIC||IDI E|IF B|IC||ID||E||IF

A

Unicast: Multicast: Broadcast
One to one One to several One to all

Copyright © Yokogawa Electric Corporation
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A Yokogawa Commitment to Industry

~:IGMP: Improving I mplicit Messaging Performance  vigilance’

e | GMP is a protocol in managed switches

e | GMP allows switches to manage Multicast traffic
IGMP snooping constrains the

flooding of multicast traffic by to plant network

dynamically configuring switch Ve ——
ports so that multicast traffic iy e
is forwarded only to ports P traffic hits the
associated with a particular Ip | versSwitchorRouter router
multicast group.

Switches that support IGMP | |
snooping “learn” which ports R TR rﬁm%,m,,.___a:
have devices that are part of a AR 774 N
particular multicast group and AR
only forward the multicast \ A
packets to the ports that are
part of the multicast group. S "o _
. (Multicast
(Consumer) Producer)

Basic overview of industrial Ethernet ——
EtherNet/IP™: The Proven and Complete Solution for Manufacturing Automation n
page 202 © 2006-2007 Open DeviceMet Vendor Association, Inc, Al rights reserved. www.odva.org c<
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A Yokogawa Commitment to Industry

-:Wireless UDP/ | P CI P Applications vigilance:

Ethernet
Point I/O
7 RLX-IH
.
\.\\'
_\\\_
ControlLogix \Hllll!.illlllllllll =
: : Access — — .,.r.. — ’
H - LY
Point e . Ethernet
~ Client’ Point /O

A EYerREe =7
Switc!
[ IGMP Snooping

Plant Network
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A Yokogawa Commitment to Industry

-:UDP Traffic on an 802.11 Network vigilance:

<—— Producer

Without wireless IGMP support i

\\ -

2 _ewma CIP kthernet
\.\\ Client | Point /O
" o RLX-H
‘
‘
\_\.\
.\_\\ =1
ControlLogix T — -
: Access — 9 — ’
Pt _ __ . e Ethernet

Point I/O

Switch
[ IGMP Snooping

Plant Network
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A Yokogawa Commitment to Industry

-:UDP Traffic on an 802.11 Network vigilance:

<—— Producer

Without wireless IGMP support i

\\ -

2 _ewma CIP kthernet
\.\\ Client | Point /O
" o RLX-H
‘
‘
\_\.\
.\_\\ =1
ControlLogix T — -
: Access — 9 — ’
Pt _ __ . e Ethernet

Point I/O

Switch
[ IGMP Snooping

Plant Network
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A Yokogawa Commitment to Industry

-:UDP Traffic on an 802.11 Network vigilance:

<—— Producer

Without wireless IGMP support i

*UDP multicasts wirelessly broadcasted \\ — —
H . \\ — CIP ﬁ—_-
. P : b ernet
Wireless congestion may drop packets \\ Chorit B Boint /O
*Poor performance & comm timeouts \.\ RLXH
‘
\\.\\
.\_\\ i)
ControlLogix e e e -
: Access —
Point | Ethernet

Point I/O

Consumer

PPYRORURgY 7|,
Switc!
[ IGMP Snooping

Plant Network
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A Yokogawa Commitment to Industry

-:UDP Traffic on an 802.11 Network vigilance:

<—— Producer

With wireless IGMP support

CIP Fthernet
Point I/O
ControlLogix .
: Access
ot Ethernet
Point I/O

Switch
[ IGMP Snooping

Plant Network
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A Yokogawa Commitment to Industry

-:UDP Traffic on an 802.11 Network vigilance:

<—— Producer

With wireless IGMP support

CIP Fthernet
Point I/O
ControlLogix .
: Access
ot Ethernet
Point I/O

Switch
[ IGMP Snooping

Plant Network
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~:UDP Traffic on an 802.11 Network

A Yokogawa Commitment to Industry

vigilance®

With wireless IGMP support

<—— Producer

*Each modem builds a consumption P — —
table (IGMP snooping) . 3 -
s’ xS - B thernet
-Packets are filtered/ignored \\ Client = Point I/0
-Each UDP packet is acknowledged & & igiin.
re-transmitted if necessary
ControlLogix .
: Access
Folnt Ethernet
Point I/O

Consumer

PPYRORURgY 7|,
Switc!
[ IGMP Snooping

Plant Network
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