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INTRODUCTION AND OBJECTIVE

The purpose of this document is to show how to integrate Modicon Momentum legacy I/O platform into
PES system and architecture.

This document focuses especially on brown-field plants, where existing Momentum platforms may
require integration in PES.

This document is based on features avalaible in PES 4.1.

MODICON MOMENTUM COMMUNICATION TECHNOLOGIES

2.1 Momentum Hardware

Modicon Momentum /O legacy offer is based on the following main components:
- Processor* or Communication Bus Adapter

- Option adapters*

- 1/O unit (also named I/O base)

I/O unit

Connecting plug (ATl interface)

Bus adapter (with 1 or 2 bus plugs depending on the bus type)
Spring clips

W=

*Not considered in this KB

This document will focus only on Communication Bus Adapters. The solution based on Processor,
(171CCx references) using Modbus or Modbus TCP ports is solved like a normal integration of a device
with relevant protocols. In the case of Serial Option Adapter (172JNN21032 reference) that use Modbus
port, the same solution is applied. The Option Adapters for Modbus Plus networks (172PNNxx
references) is not covered in this document.

The list of Communication Bus Adapters available in Momentum legacy offer is shown below:
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For this Network... Order this Adapter... and this Manual...
. ControlNet 170 LNT 810 00 870 USE 007
DeviceNet 170 LNT 710 00 870 USE 104
: Ethernet 170 ENT 110 01 870 USE 114
. FIPI/O 170 FNT 110 00 870 USE 005
. InterBus 170 INT 110 00 870 USE 009
170 INT 110 01
170 INT 120 00
. Modbus Plus 170 PNT 110 20 (Single Port) 870 USE 103 @ ot feasible in PES
(IEC data format) 170 PNT 160 20 (Dual Port) architectures
. Modbus Plus 170 NEF 110 21 (Single Port) 870 USE 111 ) )
(984 data format) 170 NEF 160 21 (Dual Port) @ Feasible in PES
@ | Profibus-DP 170 DNT 110 00 870 USE 004 architectures

Note: Some systems using the reference 170ENT11002 instead of 170ENT11001/0, the first one has a

100 Base T port and the second ones have a 10 Base T port. Both are compatible with all IO Bases.

Whenever a Momentum system has to be integrated in a PES architecture, it is recommended to use
Ethernet Modbus TCP communication (170 ENT 100 01) or Profibus-DP communication (170 DNT 110

00).

The list of available 1/0 bases is shown below.

There is no particular restriction about the usage of the below described I/O bases.

Please consider the aspects related to the lifecycle while planning your modernization (especially
concerning “Specials” type 1/0O bases).

Analog

Combination

The following analog I/O bases are available.

Part Number Channels Type Detalls

170 AAI 030 00 8 Input Broken wire detection
170 AAl 140 00 16 Input Single-ended

170 AAI 520 40 4 Input RTD/Thermocouple/mV
170 AAO 120 00 4 Output 0..20 mA

170 AAO 921 00 4 Output 4.20mA

The following 1/O bases support a combination of analog and discrete 1/0.

Part Number

Channels

Type Detalls

170 AMM 090 00

4 analog in

2 analog out
4 discrete in
2 discrete out

Input/Output

24 VDC

170 ANR 120 90 Unipolar

6 analog in

4 analog out
8 discrete in
8 discrete out

Input/Output

24 VDC

170 ANR 120 91 Bipolar

6 analog in

4 analog out
8 discrete in
8 discrete out

Input/Output

24 VDC
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Discrete
The following discrete I/O bases are available.
Part Number Polints Type Detalls
170 ADI 340 00 16 Input 24 VDC
170 ADI 350 00 32 Input 24 VDC
170 ADI 540 50 16 Input 120 VAC
170 ADI 740 50 16 Input 230 VAC
170 ADM 350 10 16in Input 24 VDC, True High
16 out Output
170 ADM 350 11 16in Input 24 VDC, True High
16 out Output Fast Inputs
170 ADM 350 15 16in Input 24 VDC, True Low
16 out Output
170 ADM 370 10 16in Input 24vVvDC @ 2 A
8 out Output
170 ADM 390 10 16in Input 24 VDC
12 out Qutput
170 ADM 380 30 10in Input 24VDC
8 relay out Output
170 ADM 690 51 10in Input 120 VAC
8 out Output
170 ADO 340 00 16 Output 24 VDC
170 ADO 350 00 32 Qutput 24 VDC
170 ADO 530 50 8 Output 115 VAC @ 2A
170 ADO 540 50 16 Output 120 VAC
170 ADO 730 50 8 Qutput 230 VAC @ 2A
170 ADO 740 50 16 Output 230 VAC
170 ARM 370 30 10in Input 120 VAC Powered
8 out Output 24VDC in
NOTE: The 170 ADM 690 50 has been replaced by the 170 ADM 690 51.
Specials
The following specialty I/O bases are available.
Part Number Polnts Type Detalls
170 AEC 920 00 2 Counter 24VDC
170 ANM 050 10 Seriplex
170 ADM 540 80 6 in/3 out Modbus 120 VAC

Each 1/O base has a specific amount of data to exchange with its master. The amount and meaning of these
words is defined in Modicon Momentum 1/O Base User Guide (doc 870 USE 002 00) document.

The following is a brief view of these data areas.

Reference |Reg. To Read|Reg. To Write Reference Reg. To Read |Reg. To Write
170448103000 g 2 1704DM54080 3 3
17044114000 16 4 1704DMES050 1 1
1704848152040 4 4 1704DMES051 1 1
17044012000 0 5 1704DMES010 1 1
17044032100 1] ] 17040034000 1] 1
170AD134000 1 0 17040035000 0 2
17040135000 2 0 170ADO53050 0 1
17040154050 1 0 17040054050 0 1
17040174050 1 0 170ADOT3050 0 1
1704035010 1 1 17040074050 1] 1
1704ADM 35011 1 1 170400083030 0 1
17040DM35015 1 1 1704MNA053000 ] ]
170ADM37010 1 1 1704MR12090 12 12
170ADM 359010 1 1 1704MR12091 12 12
1704DM 33030 1 1 170ARMET030 1 1
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For example, this is the mapping required for 170 AAI 030 00 I/O base

/0 Map

The I/O base must be mapped as eight contiguous input words and two contiguous

output words, as follows:

Word Input Data Output Data

1 Value, input channel 1 Parameters for input channels 1 ... 4
2 Value, input channel 2 Parameters for input channels 5 ... 8
3 Value, input channel 3 Mot used

4 Value, input channel 4 Mot used

5 Value, input channel 5 Mot used

6 Value, input channel 6 Mot used

7 Value, input channel 7 MNot used

8 Value, input channel 8 Mot used

The data amount and format is the same for each communication bus type.
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2.2 Preferred implementations

Based on the considerations explained in the previous chapter, the preferred implementations are
described below:

For Modbus TCP/IP communication, it is recommended to use Modbus TCP implicit messaging (10
Scanning service). Indeed the Momentum 1/O platform will be part of the DIO network. The
integration of each 10 Base into the platform needs an IP address previously defined. If the IP is not
previously assigned, a BOOTP address server must be used in the configuration of the system, in
alternative the IP has to be associated manually starting from default IP address (available only in
170ENT11001 only).

The following procedure to assign IP Address to a Momentum Base is in Momentum
170ENT11001/170ENT11000 Ethernet Communications Adapter User Guide (870 USE 114 00)

Supported on the Momentum 170ENT11001 ONLY

The Momentum 170ENT11001in an "out of the box" condition will accept an IP
address from two sources:

e BOOTP server

e [P address derived from its MAC address

The MAC address is the IEEE Global Address and is found on the Momentum
170ENT11001's Global Address label.

To use the default IP wait for the timeout period to expire and the device be available
at its default IP.

The default IP derives from the last four octets of the MAC address by doing a hex
to decimal conversion of these octets.

Example:

One Momentum 170ENT11001 when made at the factory was assigned the unique
IEEE Global Address of 000054102D11.

000054102D11 hex maps to 84.16.45.17, which is the default IP address of that
Momentum 170ENT1101. This IP address maybe a duplicate of an I[P address on
your network. Therefore, ensure that the IP address is not a duplicate before
attaching the Momentum 170ENT11001.|

- For Profibus DP communication, it is recommended to use PRM (Profibus Remote Master). PRM
must be scanned from a compatible 10 Scanner master (for example, Quantum 140NOE771*1,
M340 BMXNOEO01*0.2 or M580 BMENOCO03*1)



PES: How to integrate Momentum /O platform in PES - PES 4.1

3 CASE STUDY 1: PROFIBUS COMMUNICATIONS

3.1 Installation of Momentum GSD into the HW catalog

In order to properly define the configuration of our Momentum I/O system in PRM configuration, it is
necessary to install the GSD file (ASA_1752.GSD) into the PES VM.

In PES 4.1 the right place to do it is the System Server Configuration Wizard.
From version 4.1, PES is able to propagate the installation of additional features to the VM (such as GSD
files, DTMs and so on) to the VM of the engineering clients of the system.

L StruxureWare
| Process Expert
@ Engineering Client Configura
@ Engineering Client
@ Operation Client Configurati
€ Operation Client _
E System Server Configuration Wizard
T— _ T

The third tab of the configuration wizard is named “Extensions”

114 & & &2 I\ T T W - - .

System Server Configuration Wizard )

Configure the System Server and its virtual machine.

Hosting
Add new extension
Virtual Machine
Extensi
List of extensions: '
Order Extension Name Installation Mede Action
Please make sure the extension and its dependant file(s) are copied fo an exclusive folder.
Adding invalid exlensions may prevent the virtual machine from providing Participant Services.
= Back Save & Close Cancel
l MulLuFra ol Wmad wyvad Fw o r | -

From here it is possible to point to a folder containing the following files:
1- GSDto install (in this case ASA_7512.GSD)
2- Execute.bat file containing actions to perform
3- InstallGsd.exe file
4- UpdateDTM.exe file

|| Asa_7512.gsd
| Execute.bat
.l'.‘l InstallGsd.exe
.‘.‘] UpdateDtm, exe
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It is possible to prepare this folder using the resources available under %PES setup folder%\VM
Extensions\installGSD folder.

Common
CommonippData
DataFiles
Drivers
FL and GPL Templates
GlobalAssemblyCache
HART Signal Support Procedure
ISSetupPrerequisites
LicenseManagers
MigrationPatches
MSActiveXControl
Process Expert Installation and Licensing Guides
ProgramFiles64Folder
PSx_System_20150812
Systern32
VboxUSBMonitor
VM Extensions
PSxHelper.exe
E setup.exe
[277] Windowslnstaller-KB233803-4@6. exe
B Pesxfd_v_4.1.0114%.is0
< | 0:0409.imi
| Setup.ini
ﬁ’ Process Expert.msi

The Execute.bat file by default contains these instructions. There is no need to modify it.

Gfecho off

echo Installing GSD...
InstallGsd.exe " "

echo Installing DTM

echo Updating DTM catalog...

UpdateDtm. exe

echo Done

Select now the Browse button under “Add new extension”

Add new extension :

List of extensions: Browse Exiension

Order Extension Name Installation Mode Action
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Select the Execute.bat file in the folder previously created.

Browse Extension

I » InstallGsd + |49 [l Cerca InstatlGsd 3

=- o @

Organizza ~  Nuova cartella

¢ Preferiti * Nome Ultima modifica Tipo Dimensione

P Deskiop [[E] Execute.bat 2/23/2016 9:04 AM__ File batch Windows 1KB
%] Risorse recenti Ll TnstallGsd.exe 11/25/2014 6:30 AM
Box Sync (2] UpdateDtm.exe 11/25/2014 6:30 AM
8 Download

Applicazione 2038
Applicazione 203K8

4 Raccolte
[Z) Documenti
&) Immagini
! Musica
BE Video

™ Computer
&wic
= SESA107216 (\W
8 NETSOFT (\\WST
&8 GENERAL MWST ™

Nomefile Execute.bat

Validate clicking “Save and Close”.
; . e

System Server Configuration Wizard &

Configure the System Server and its virtual machine.

Hosting
Add new extension :

Virtual Machine C\sers\sesal07216\Deskiop\installGsd\Execute bat

List of extensions:

Order Extension Name Installation Mede Action

1 cu 107216\DeskioplinstaliGsd\Execute.bat - 4 Hiems X .

— ]

Please make sure the extension and its dependant file(s) are copied fo an exclusive folder.
Adding invalid extensions may prevent the virtual machine from providing Participant Services.

= Back Save & Close Cancel

10
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Next step is to start the system server.
Du_ring startup, PES system server will install the GSD into the VM.

L StruxureWare Process

Action | Tools

Start
Stop
Launch engineering client

Launch cperation client

201£-03-08 -6201 INFO L el s 1ed atter previous Vm generation.
Local \Sthnmder* ic\Pr c .4.1.UserExtensions\UserExtensions. xml
LocallSchneider X .4.1.UserExtension:
LocallSchneider Expert 4.1%Vm .4.1.UserExtension:
Local\5chneider i Expert 4.1%Wm .4.1.UserExtension. |
\LocaliSchneider Expert 4.1\Vm Vm.4.1.UserExtension: nstallGsd_1\UpdateDtm. exe

3-08 15:25:14.6201 INFO [T 5] Extensions on Pes.Vm.4.1#0 on localhost
Results of application of extensions

es\Vm\Extensions\ Actwa\ ~regsvr3z FM20.d11
E‘ctan_nc-n ActiveX is appli

1 File(s) copied
Extension FixedCustomString is applied

xtensions\FixedFullScreen>copy unityxl.xpdf "C:\ProgramData\Schneider Electrici\Unity Pro\Xpd nityx1.xpd
1 file copied.
Extension FixedFullScreen is applied

es\Vm\Extensions\FixedIp>netsh int ipv4 set address "Local Area Connection™ static 192.168.101.15 255.255.255.0 192.168.101.2
Extension FixedIp is applied

FixedUnityDump=regedit /s UnityDump.reg
ump is applied
application of user extensions.
G5D0. ..
DTM
Updating DTM catalog...
Done
Extension InstallGsd_1 is applied

xtensions\UpdateDtmCatalog>ren UpdateDim.txt UpdateDtm.exe

[Extensions\UpdateDtmCatalogcall UpdateDtm. exe GSD installation + Unity DTM Catalog

es\Vm\Extensions\UpdateDtmCatalog>ren UpdateDtm. exe UpdateDtm.txt Update
E‘c\.=n='|c-n UpdateDtmCatalog is applied

2016-03-08 15:2 From [12/.0.0.1] 2016-03-08 LNFO LPes.Vm.4.1#0 on localhost] Create loolConnector tor VJC./.4
2016-03-08 From i . 2016-03-08 17 .44 IN [Pes.Vm.4.1#0 on localhost] paration stage for VIC.7.4
2016-03-08 : 1 From i . 2016-03-08 : 31.9588 IN [Pes.Vm.4.1#0 on localhost] Create ToolConnector for Advantys.8.0
2016-03-08 - ] From [127.0.0.1] 2016-03-08 31.9588 IN [Pes.Vm.4.1#0 on localhost] paration stage for Advantys.8.
2016-03-08 - From S 5 2016-03-08 31.9588 IN [Pes.Vm.4.1#0 on localhost] ate ToolConnector for Unity.10.0
2016-03-08 - From S 5 2016-03-08 31.9688 IN [Pes.Vvm.4.1#0 on localho paration stage for Unity.10.0
2016-03-08 E - From S 5 2016-03-08 32.5986 IN [Pes.Vm.4.1#0 on localhost] ate ToolConnector for Unity.10.0
2016-03-08 617 From . 1] 2016-03-08 14:28:32.5986 IN [Pes.Vm.4.1#0 on localhost] Preparation stage for Unity.10.0
2016-03-08 c 14.1#0 on '\oca'l host is started
2016-03-08 !\gent services initiali

Processing server <tartup tasks...

Session [Id ‘33628Fh7b4t’74 5eb-9877-3dab2253F49c System:Global 5 Server Initializing Identifier Cache.

Session 2, 45eb-9877-3dab2253f49¢c System:Global Server Initializing Identifier Cache.

. Session 2, 45eb-9877-3dab2253f49c System:Global Server Starting purge of content repository

2016-03-08 . Session 2. —-ﬂeb 9877-3dab2253f49¢c System:Global Server )] Purge of content tory done
2016-03- 1 Session [Id 3a6*t~‘Fb b4EL—4 >eb-987 7 7-3dab2253f49¢c System:Global :PES Serwver Y )] Loading template binaries...

2016-03-08

Server is ready

11
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3.2 Creation of Topology

In this example, we will consider the following use case:
- M340 PAC with BMXNOE0100.2
- PRM
- Profibus Momentum I/O base 1: 170AAl 030 00 (8 Al) — address 11
- Profibus Momentum I/O base 2: 170AA092100 (4 AO) — address 12
- Profibus Momentum I/O base 3: 170ADI35000 (32 DI) — address 13
- Profibus Momentum I/O base 4: 170AD035000 (32 DI) — address 14

M340 (NOE IP:

192.168.10.10)

1
PRM IP: 192.168.10.20
—
L | —
Ethernet DIO l | _ B_
Network I i I:l Profibus DP line
I_ [ YV | 1 A 1

s

Address 14
170ADO35000

Address 1 Address 12
170AAI 030 00 170AACS2100

Address 13
170ADI35000

$Analog SAnalog SMAnalog
Input Input1 Input1 $Motorvs

In this example, Analog Input island 170AAI03000 will manage 3 Analog Input GPL objects: one
$Analoginput, one $Analoginputl, one $MAnaloginputl.

For this island, it will be demonstrated how to design a template for managing the 1/O base features and for
linking it to process objects in Application Manager, achieving a full object oriented approach.

Other I/O bases will be instead managed with $GenericDevice and refinement and they will serve a GPL

$MotorVS object with hardwired command (Running and Fail DI on 170ADI35000, Run and Direction DO
on 170AD035000, Speed Setpoint AO on 170AA092100).

3.2.1 Ethernet network
Create an Ethernet network.

A KB_Momentum o x

cﬁ? EthernetMetwork_1: Device Editor Status: Valid

4  EthernetMetwork_1: [SEthemetMetwork v 1.0.1]

Parameters
Identifier Description Type Value ResolvedValue
4 FSystem
SHame Instance Mame Siring EthernetMetwork_1 EthernetMetwork_1
SDescription Instance Description  String MBTCP network MBTCP network

SArea Security Area Integer l:l

12
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3.2.2 Controller configuration

Create a new M340 Controller with BMXNOEQ100.2 card. Remember to enable IO Scanner service.

([ Controller 1
([ Controller_1

[ﬂﬁ] Controller_1: Configuration
MO0 File Edit View Services Tools Build PLC Debug Window Help

|fre@va|@lean|@| |

[Eeams]a-|

£

g Structural view ~ Model Family Madule Address—————— [~ Madule Utiities
Rack Podule Channel

T, o BMx 6P 0800 -] [ e oronz. hoE o2 Hiir= I TR -] 105camning

() perived Data Types NG = (s
-1 Derived FB Types  Module IP Addre
{31, Variables & FB instances P Address Subnetwork Mask Gateway Address e = we
. Elementary Wariables |u.u.u.u |255.u.u.u |u.u.u.u
Derived Yariables
Device DDT Yariables
10 Derlved Variables Security |ip Confiquration | Messaging | 10 Scanning | Gionzi et | e | Address Gerver | 47
Elementary FE Instances
Derived FB Instances
D Motion

@, Communication Firmuare Upgrade & FOR (FTPITFTPI: [Enabled = For SECURITY, disable these services when they
[ a, Metworks are not being used.

o %, Ethernet_1 b Acoess [HTTR] m Enabling these services lowers your level of
@’ Program protection from cyberattacks.
=) a, Tasks
-2, masT
a Events

(2] Timer Events
D IO Events
(1 Animation Tables
(21 Operator Screens
Documentation

NO - Address Server

puEgee

FTP &HTTP aceess

K1l

i PLCbus

1: BMxX M. M Ethemet_1

(A Controller_1
[ﬂﬁ] Controller_1: Configuration
WB Edit View Services Tools Build PLC Debug ‘Window Help

s @|oo|eam|d|x|

[eams]a-|

ject Browser B

%a Struckural view — Model Family Module Addre: Module Utilitie:
ack Madule Channel

Hm, 01 BMX ¥BP 0800 -] [ MO 01002, MoE 0102 =l I— l— I_ IYES =] 1ossaning

-[Z] Derived Data Types ) - | GlobalData
-[Z] Derived FB Types  Module [P Addre:
-{3, variables & FB instances I Address Subnetwork Mask Gateway Address

@ Elementary Yariables | 18z . EE . W0 . W | 255 . 255 . 255 . 0 I 192 . 2. M0 . 0
@ Derived Variables
@ Device DDT Yariables
B 10Derved Yariables Security  IP Configuration lMessagmg ] 10 Seanning ] GlobalData I SMNMP IAddress Setvar ]
4% Flementary FB Instances
4k Derived FB Instances
-[2] Motion

a, Communication

B £, Networks % Configured

""—iv Ethernet_1 IP address 192, 168, 10 . 10
@, Program
£3), Tasks Subnetwork mask | 255 255 255 0
5 E;ntlAST Gateway address 192 8. 0. 1
(3 Timer Events
(3] IjOEverts
-[lZ] Amnimation Tables Doz iz |

D Operator Screens
m’ Documentation

MO - Address Server

Y] = MTP

[~ IP addres= configuration

= From asener

Kl

@ PLCbus

1:BMXN. M Ethemel 1 |

13
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([ Controller_1

[[:@ Controller_1: Configuration

o I

Eg File Edit View Services Tools Buld PLC Debug ‘Window Help

=i e|ea z|lean|B|x|

[eams|a-|

Projeck Browser |
%a Struckural view
- @, Project =

@, Configuration

@ 01 PLC bus

T, o : e xer 0500

B Py (P): BMX CPS 2000
1 BM2 P34 2020
-, SerialPort

- @, Ethernet

B, 1 :BMXNOE 01002

z

3
4
5
&

7
31 Derived Data Types
31 Derived FB Types

Yariables & FB instances

@& Elementary Yariables

@ Derived Yariables

@ Device DOT Yariables

B 10 Derived Yariables

& Elementary FE Instances LI
=

Ethernet 1 Port 104100 RJ45

[T Bhex NOE 0100.2 {00 Configuration |
‘. B Channel0
Function:
[ETHTCPIP -]
Task:
IMAST 'l
Met Link:

@ PLCbus ¥ 071:BMxN. |B Ethemel ]

Remember also to configure the proper reservation of located area for Modbus TCP Client communication

(right click on Controller_1 =» properties).

4 [ﬂm Controller_1 : Properties
4 General
Identifier Controller_1
Description
Area
4 Controller family
Value M340
4 CpuVersion
CpuVersion 02.70
4 Controller_1 0:Local 0:D 0:R 0:BMXP342020
ServerMemoryStart | 11
ServerMemoryLengtl 100
4 Controller_1 0:Local 0:D 0:R 01:BMXNOE0100.2
ClientMemoryStart | 500
ClientMemoryLength 500

Connect the M340 NOE to Ethernet Network previously created (right click on Controllers_1 =» Physical

Connections)

[[1 Gontroller_1: Physical Connections

(x]

Only Ethernet networks on which the IP address of a communication module is unique are listed.
o Only communication modules that have a valid IP address are listed.

Communication Module

Allowed Metwork(s)

Controller_1 0:Local 0:D 0:R 01:EMXNOED100.2 | EthemetNehwork_1 b d

OK Cancel

14
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3.2.3 PRM Configuration

Create a new PRM. Before to configure it, right click and select Properties.
Select M340 as Controller Family.

7] PRM_1 : Properties

x
4 General

Identifier PRM_1
Description
Area

4 Controller family

ControllerFamily| M340

Now it is possible to launch PRM “Configure”

| PRM_1 I

Physical Conneclions

Opens the Configuration editor for this topological entity
Update Template

X Delete

Eﬁ Rename F

oty Export

=]
@

(=]

Properties

First of all, configure the PRM IP in PRM Master DTM
([ PRM_1

() PRM_1
[@ PRM_1: Configuration

aﬁFile Edit  Wiew Services Tools Buld PLC Debug Window Help

=R BRI Y =1 =0
|
@ Host PC . PRM Master
&3 <1 > PRM_Master_0001 i Profibus Remate Master Configuration Tool

=6 PRM Master Configuration
H i a5

i~ Dedicated IP Address

" y . Dedicated IP Address will be the primary .
Profibus Mast.ar Configuration PRM canfiguration file

= Basic Settings

o Advanced Settings
“..mp 10 Scanning

IP &ddress:

192 188 . 10 . 20
Subnet Mask:
|255 L2585 .25 .0
Detault gateveay:

|192.1BE.1D A

Define also Profibus bus speed (in this example, 500 kbit/s)

PRM_1

(@ PRM_1

[@ PRM_1: Configuration
ﬁ}'F\Ia Edit Wiew Services Tools Buld PLC Debug Window Help

=5 oo |zead B |

A
@ Host PC . PRM Master
a <1 » PRM_Master_0001 i Profibus Remaote Master Configuration Tool

=i PRM Master Configuration
- General Settings

) O protious Basic Seft
=@ Profibus Master Configuration rotiaus Basic ngs
o s
- Advanced Settings B 500 | kbitsis
- 10 Scanning
TS: Profibus Station Address: 1
HSA: Highest Station Address: 126

15
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Next step is to start to add devices. Right click on PRM Master DTM and select “Add”
() PRM_1

Ho~
[[:@ PRM_1: Configuration
File Edit ‘iew Services Tools Build PLC Debug ‘Window Help

| I LY =
zl

Field bus discavery '

The 170 DNT 110 00 Profibus communication adapter is now available. This GSD contains all the 1/0 bases

of the Momentum Platform, which can be selected in Profibus device configuration stage. Select the
Momentum Profibus device GSD

x|
Device
ATV -Profibug- DPV1 Modular [from GSD)
B ATY71/61-Profibus-DF [fram GSD) [ | Telemecanique | 1.0 |
Add DTH Cloze |

Define a name for the device. In this case first Momentum node is called with the same name of the I/O base
with M_ prefix, result is M_170AAI103000.

Properties of device x|

General | Device informationl DTH informationl Pratacal informationl

DTk name management

Name : |M_1 7044103000

— Diefault 1/0 vision management

Default input 100 vizion
Wariable name : b_170&A103000_IN
Tupe name : T_M_17044103000_IN
Diefault output 140 vision

Wariable name : M_170&403000_0UT
Type name : T__1704A103000_0UT

ok I Cancel Help

16
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After the new device has been added, it is necessary to specify the associated 1/0 base in “Modules”
Configuration. Select the relevant model and click “Add.”

@ PRM_1

[ﬂﬁ] PRM_1: Configuration

’i'] File Edt Wiew | Services Tools Buld PLC Debug Window Help
[ms@oa|m|lear|a ||
B AN \
@ Host PC 170 DNT 11000 {from GSD) - SchreidN Automation GrbH
E‘"t@ < 1> PRM Master_0001 Profibus Remote Master - Generic Device WM - Schneider Electric
B ZL < Profibus: 126 > M_170AAI0Z000
=# 170DNT 11000 -
- Device Information ) Moduld Configuration \
4 G5D view \
_ﬂ Device Parameters - Infarmaan
= /

L% 170 AAT 030 00 Bi differ

r~ Modules in GSD \

Hame

170 ARM 370 30 1001+800 1204 AC
170 Al 030 00 8i differential

170 Adl 140 00 164 sing. end

170 A& 520 40 48] RDT Mthermoc.
1;UAAD 12000 440

4

j i~ Configured Modules

MName ‘ Input ‘ Output | Canfiguration |
170 A4) 030 00 8i differential 16 4 OxC1,00C1,02C7 0200

Repeat the last two steps for all I/O bases listed in architecture description.

Assign the Profibus addresses accordingly in PRM Master DTM =» Profibus devices menu

@] Assign Station Addresses to Devices

Address | Device Name | Wendor | Type | et Eion |
11 h_1704.24103000 Schneider Automatio...  170DNT 110 .. V1.4
12 M_17024092100 Schneider Automatio..  170DNT 110 ... %1.4
13 h_1704DI35000 Schneider Automatio...  170DNT 110 .. V1.4
14 M_170A0035000 Schneider Automatio...  170DMNT 110 .. %1.4
Address (0-1267; I 14 | Aszsign Address I Ciractly &pplied to the selected device.

Save the PRM project.
@0 x

N E(F
;Iil_l
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After saving, select Tools =» Project Browser from Unity participant.

b () PRM_1
Ho—

[@ PRM_1: Configuration

The advantage of these DDT is that they are automatically created and they already

data to exchange with the 1/O base.

Wl Fie Edt View Services | Todls Buld PLC  Debug  Window  Help
A
Hardware Catalog Alk+2
lg) Tvpes Library Browser Alk+3
Operator Screen Library Ale+4
In DDT types, we can see all the data types created in PRM configuration stage (T_M_170***_IN / OUT).
[ PRM_1
Ho- I
[[:@ PRM_1: Configuration
w File Edit “iew Services Tools Build PLC Debug ‘Window Help
| s @|oa|z|oan|@| x|
[Famea- |
=
%a Sl vt Yariables DDT Types | Function Elocksl DFE Types
Filter
i3, Project = |7 T I ﬁj MName = [*
{31, Configuration
Ep 0:PLChus M ame - Type -
la, Derived Data Types G- () T_M_170aA103000_IN <Stucts
A, T_M_1708AI0E000_IN B () T_W_170&AI02000_00T <Shuct>
(, T_M_170AAI03000_0UT B () T_M_1708A092100_00T <Shuct>
A, T_M_1708a092100_0UT G- () T_M_1704D0135000_IM <Shuct>
A, T_M_170a0I35000_IN G- () T_M_1704D036000_00UT <Shuctr
A, T_M_1708D035000_0UT [ B T_PRM_IN <Shuct>
CH, T_PRM_IN - () T_PRM_OUT < Shucty
TPRM_OUT -
& W Derived FB Types
Export all of them for later usage.
Al
‘Ea Structural view Wariables DDT Types | Function Blocksl DFE Types
Filter
-, Projeck = IV L d |ﬁj Name =| [
-3, Configuration
31_!2 0 PLC bus Mame Type -
@, Derived Data Types =) T_M_17044A103000_IN <Struct>
: Open S B _170_441_030_00_8i_differential_IN_1 ARRATY[0.15] OF BYTE
G, T_M_L17068103 _170_441_030_00_8i_differential_IN_1[0] BYTE
G, T Tosa0s  DOete e _170_f]_030_00_8i differential_IN_1[1] BYTE
(G, T_M_170apiss Putinlibrary _170_Aa)_030_00_8i_differential_IN_1[2] BYTE
), T M 1708003 Analyze chrishift+s | _170_441_030_00_5i_differential_IN_1[3] BYTE
G, T_PRM_IN Frapeizs Alb+Enter _170_441_030_00_8i_differential_IN_1[4] BYTE
), T_PRM_OUT _170_A41_030_00_5i_differential_IN_1[5] BYTE
[:| Derived FB Types Expart: _170_&a]_030_00_8i_differential_IN_1[E] BYTE
5, variables & FB ins } _170_441_030_00_8i_differential_IN_1[7] BYTE
Elementary vari  #dd User Dirsctary ... _170_A8)_030_00_8i_differential_IN_1[8] BYTE
Derived Yariable  Add Hyperlink ... _170_A8)_030_00_8i_differential_IN_1[9] BYTE
Device DOT Var _170_A81_030_00_Gi_differential_IN_1[10] BYTE
10 Derived vari oo 2 hd| 170 A41_030_00_8i_differential_IN_1[11] BYTE
Expand 4l — _170_441_030_00_8i_differential_IN_1[12] BYTE
Colepse o e 170,24 030 00 5 diferert W_1(13] BYTE
170 AA_030 00 8i_differential_IM_1[14] BY'TE
3 Host PC 170_Aa1_030_00_Si_differentialIN_1[15] EVTE
B @3 <1>PRM Master o0t ||
< Profibus:14 > M_1704D035000 5-0) T_M_170AAI03000_0UT et
< Profibus:13 > M_170AD35000 5 B 170 AAl_030_00 8 diterential_OUT_T ARRAY[0. 3] OF BYTE
<Profbus:12 =M 17084092100 (P TS “170_Aa0_030_00_8i_differential_OUT_1(0] EVTE
< Frofibusi11 > M_1704A103000 _170_fA1_030_00_8i_differential_0UT_1[1] BYTE
_170_A441_030_00_8i_differential_0UT_1[2] BYTE
----- & _170_AA1_030_00_Gi_differential_OUT_1[3] BYTE

include the amount of
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For 170AAI03000 for example we have 8 words IN and 2 words out (see following user manual excerpt).

/0 Map

The I/O base must be mapped as eight contiguous input words and two contiguous
output words, as follows:

Word Input Data Output Data

1 Value, input channel 1 Parameters for input channels 1 ... 4
2 Value, input channel 2 Parameters for input channels 5 ... 8
3 Value, input channel 3 Not used

4 Value, input channel 4 Not used

5 Value, input channel 5 Not used

6 Value, input channel 6 Not used

7 Value, input channel 7 Not used

8 Value, input channel 8 Not used

Close the PRM configuration editor, connect the PRM to the previously created Ethernet network.

b ([ PRM_1 I
e Expand Enter
Expand All
Configure
Physical Connecfions
([l PRM_1: Physical Connections x|
Update Template —
Only Ethernet networks on which the IP address of a communication module is unique are listed.
Only communication medules that have a valid IP address are listed.
X Delete De
_ Communication Module Allowed Network(s)
Eﬁ Rename F2
PRM_1 PEDP 1:PRM_Master_0001 EthemetNetwork 1 ==
&y Export

Properties oK | cancer

3.3 Creation of Project

In Project editor, create a new M340 control project.

HMTg 9% ?
v [ Systems Explorer x ([} kB Momentum x [FEECE La il () Notification Panel x

S‘E KB_Momentum: Project Explorer

4 2 KB_Momentum
4 52 ConfrolProject 1
47 Tasks
(7 masT
{77 FAST

51 Services. v

£ Executables a x

v £l Executables - ControlExecutable 1 x

ControlExecutable_1: Service Mapping

Senvice Engine

ControlExecutive_1 Controller_1 v

Map the ControlExecutive_1 service to Controller_1
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Add the PRM communication to the NOE Card in Map Communications stage.

Identiier Build State Buiit On Execution Domain Description
ControlExecutable_1 Builf

Map Service

Map Communication

Map Hardware

Build
Build All
Generale and Build

Open Built Project

X Delete

=] Rename F2

Properties

StruxureWare Process Expert - Engineering Client
MFERIOR?
~ E"l Systems Explorer x [l]]] KB_Momentum x FE KB_Momentum  x C] [T EN S M -(- ControlProject_1.ControlExecutable_1  x _

(> ControlProject_1.ControlExecutable_1: Communication Mapping Editor

~ Controller_1(Server) % Controller_1 0:Local 0:D 0:R 01:EMXNO...

[Communication Channels

Type Senvice Server Direction Descripfion Size Free Last Scan Timeout (ms)

Read 100 100
Device IO IOSPRM.I0Scanner PRM_1
Write 100 100
300

Reset 80 1000

Free

3.4 Creation of template for 170AAI03000

In this chapter, it is described the object oriented philosophy of the integration of Momentum I/O bases.

Based on the DDT exported from PRM configuration and the specific features of an I/O base, we can create
new templates for each I/O base type.

This approach has the purpose of facilitating the engineers to assign the 1/0 signals of Momentum 1/O bases
to other objects in Application Manager, to increase productivity and improve software quality.

In this example we will show the object oriented approach for Momentum Analog Input base 170AAI03000.
For other 1/0 bases, we will show a different approach (using $GenericDevice template and refinement).

3.4.1 Creation of UL facet — AAI03000 UL

It is possible to create a new Unity Logic facet that contains the following items:
- DDT IN and DDT OUT previously exported

- A DFB instance that manages the input data (raw value and channel status) and output data (in this
example, the channel configuration)

Elementary variables associated to the object functionality (diagnostics, links to other objects).

3] KB_Momentur- ] =S .
—_— Cpen
Create Folder
Pration .
R Gopy o @ Composts Controter
Ciri+v Vijeo citect ¥ & Controller
Hmi
ol Export (o .
3
a¥y Import
Purge
Eﬁ Rename F2
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Thanks to the Templatizer we can open a Unity Pro participant session and develop our template logic.

[EJ %l @ % = ‘:—:’:'| Templatizer | =

We can import the DDT IN and DDT OUT types previously exported and create a new DFB type

-3, Derived Data Types
ﬁb T_M_17048I03000_IN
ﬁb T_M_1704AI03000_CUT
-3, Derived FB Types
m’ AAI03000
=] {3, Sections

[ &AI03000

After doing this, it is necessary to create an FBD section with an instance of the new DFB type.

AAI0Z000 MHNG

AAIDZ000

CH1_Conf CHY_Value [ —CHI-WALUE - - -
CHZ_Conf CH1_Statusf—CH1_STATUS.
CH3_Conf CHZ_Walue |—CHZ_WALUE -
CH4_Conf CH2_ Statusf—CHZ_STATUS -
CHE_Conf CH3_Walue |—CHI_WALUE -
CHE_Conf CH3_Status|—CHI_STATUS
CHP_Conf  CH4_walue |—CHA_WALUE -

: CHE_Conf CH4 Status|—CHA_STATUS -
ARIDZ000_IN—{DATA_IN CHS_\alue |—CHS_WALUE -

: CH5_Status}—CHS_STATUS
------- CHE_Value |—CHE WALUE . . .
CHE_Status}—CHE_STATUS
CH7 _value |—CHT_WaALUE -
CH7 _Status}—CH7_STATUS
CHE_Value |—CHE_WALUE -
CHE_Status}—CHE_STATUS
DATA_QUT —AaI03000_0UT

Inputs CHL1...CH8_Conf
The idea of this DFB is to have the 8 channels configuration in input (as parameters configured in PES AM)
according to the following paradigm (excerpt from Momentum I/O Base User Guide).

Codes for Analog Input Parameters
Use the following codes to set the parameters for each analog input channel:

Code (binary) Code (hex) Parameter

0000 0 Reserved value (see note below)
0010 2 +/-5V and +/-20mA input range
0011 3 +/-10V input range

0100 4 Channel inactive

1010 A 1...5Vand 4 .. 20 mA input range

NOTE: The 0000 reserved value is more a control than a parameter. It forces the
I/0O base into a default condition where it continues to receive field inputs according
to the previous channel parameters.

Input DATA_IN
DFB will manage the 8 channel raw values and status according to DATA_IN structure (read from Profibus
input area). This input has to be connected to a DDT variable (T_M_170AAI03000_IN type), that will be
mapped to the %MW read area after build.
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Outputs CH1...CH8_Value and CH1...CH8_Status
These outputs are meant to be connected to other objects (for example, $Analoginput objects). Each output
is linked to an elementary variable, which will be used for defining connection to other objects.

Output DATA_OUT

This structure contains the configuration that will be written to Profibus output area. In this case the structure
contains the configuration of each analog channel. This output is connected to a DDT variable
(T_M_170AAI03000_OUT type), that will be mapped to the %MW write area after build.

DFB code is shown below.

(*type conversion*)

Channell rawVal:=word to_ int(byte as word(DATA IN. 170 AAI 030 00 8i differential IN 1[0],DATA IN. 1
70 AAI 030 00 8i differential IN 1[1]));

Channel2 rawVal:=word_ to_int (byte as word(DATA IN. 170 AAI 030 _00_8i differential IN 1[2],DATA IN. 1
70_AAI _030_00_8i differential IN 1[3]));

Channel3 rawVal:=word to_ int(byte as word(DATA IN. 170 AAI 030 00 8i differential IN 1[4],DATA IN. 1
70 AAI 030 00 8i differential IN 1[5]));

Channeld4 rawVal:=word to_int (byte as word(DATA IN. 170 AAI 030 _00_8i differential IN 1[6],DATA IN. 1
70_AAI_030_00_8i differential IN 1[7]));

Channel5 rawVal:=word to_ int(byte as word(DATA IN. 170 AAI 030 00 8i differential IN 1[8],DATA IN. 1
70_AAI_030_00_8i differential IN _1[9]));

Channel6_rawVal:=word to_int(byte as word(DATA IN. 170 AAI 030 _00_8i differential IN 1[10],DATA IN.
170 AAI 030 00 8i differential IN 1[11]));

Channel7 rawVal:=word to_ int(byte as word(DATA IN. 170 AAI 030 00 8i differential IN 1[12],DATA IN.
170_AAT_030_00_8i_differential IN_1[13]1));

Channel8_ rawVal:=word to_int(byte as word(DATA IN. 170 AAI 030 _00_8i differential IN 1[14],DATA IN.
170 AAI 030 00 8i differential IN 1[15]));

(*channel failure when bit 15 is true - broken wire¥*)

CH1_STATUS:=Channell rawVal=32767 or Channell rawVal=-32768;
CH2_ STATUS:=Channel2 rawVal=32767 or Channel2 rawVal=-32768;
CH3_ STATUS:=Channel3 rawVal=32767 or Channel3 rawVal=-32768;
CH4 STATUS:=Channeld4 rawVal=32767 or Channeld4 rawVal=-32768;
CH5_ STATUS:=Channel5 rawVal=32767 or Channel5 rawVal=-32768;
CH6_STATUS:=Channel6 rawVal=32767 or Channel6 rawVal=-32768;
CH7_STATUS:=Channel’7 rawVal=32767 or Channel7 rawVal=-32768;
CH8 STATUS:=Channel8 rawVal=32767 or Channel8 rawVal=-32768;

(*outputs to momentum - channel configuration¥*)

(*each byte contains configuration of two channels. Second channel is then shifted and added¥)
DATA OUT. 170 AAI 030 00 8i differential OUT 1[0]:=int to byte(CHl1 CONF+16*CH2 CONF) ;

DATA OUT. 170 AATI 030 _00_8i differential OUT 1[1]:=int to_byte(CH3 CONF+16*CH4 CONF);

DATA OUT. 170 AATI 030 _00_8i differential OUT 1([2]:=int to_byte(CH5 CONF+16*CH6_ CONF) ;

DATA OUT. 170 AATI 030 _00_8i differential OUT 1([3]:=int to byte(CH7_ CONF+16*CH8 CONF) ;

(*value outputs¥*)

CH1_ VALUE:=Channell rawVal;
CH2 VALUE:=Channel2 rawVal;
CH3 VALUE:=Channel3 rawVal;
CH4 VALUE:=Channel4 rawVal;
CH5_VALUE:=Channel5 rawVal;
CH6_VALUE:=Channel6_ rawVal;
CH7 VALUE:=Channel”7 rawVal;
CH8 VALUE:=Channel8 rawVal;
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After creation of the DFB and its associated elements, select FBD section, all DFBs, DDTs and EDTs
variables to be imported in Global Templates workspace.

v | Systems Explorer x <, KB_Momentum 53 KB_Momentum x &7 Global Templates x [[AERYALEIORTBICREY)
Q’ﬂ AAID3000_UL (1.0.2) : Select Variables

Select variables to be included or replaced

Sections N a‘me
Name Tywe b v AAID3000_MNG AAID3000
4 MaST b | AAID3000_IN T_M_170AAI03000_IN
® AAID3000 FBD p | AAID3000_OUT T_M_170AAI03000_OUT
b (] CHI_STATUS BooL
b (] CHI_VALUE INT
b [#] CH2_STATUS BOOL
b [¥] CH2_VALUE INT
b (] CH3_STATUS BOOL
b (] CH3_VALUE INT
b (] CH4_STATUS BOOL
b [¥] CHa_VALUE INT
b [#] CH5_STATUS BOOL
b [¥] CH5_VALUE INT
Variables b (] CHE_STATUS BOOL
. s+ b [¥] CHE_VALUE INT
Hame Tee N V] CH7_STATUS BOOL
4 Eor b [] CHT_VALUE INT
% CH1_STATUS BOOL b (7] CHa_STATUS BOOL
|% CH1_VALUE INT b [¥] CHE_VALUE INT
% CH2_STATUS BOOL b [] COMM_STATUS BOOL
|{[ CH2_VALUE INT b [ DEV_STATUS BOOL
[¥] CH3_STATUS BOOL
[v] CH3_VALUE INT
[#] CH4_STATUS BOOL
[¥] GH4_VALUE INT
[¥f] GH5_STATUS BOOL
[#] CHS_VALUE INT
[#] CHE_STATUS BOOL
[ CHE_VALUE INT
[#] CHT_STATUS BOOL
[¥] GHT_VALUE INT
[¥f] CHE_STATUS BOOL
] CH8_VALUE INT
[¥] COMM_STATUS BOOL
[#] DEV_STATUS BOOL
[T] PES_CONST_TRUE BOOL
4 pOT
/| AAIO3000_IN T_M_170AAID:
| AAI03000_OUT T_M_17T0AAID:
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The following images show most important points of the implementation done in the global templates
workspace, where we have now represented DFB interface, as well as DDT and EDT variables.

[AAID3000_MNG_Sin CH1_Conf >
[AAID3000_MNG_Sin.CH2_Conf_
[AAID3000_MNG_Sin CH3_Conf
[AAID3000_MNG_Sin.CH4_Conf_

| a103000_MHi

| AAl03000_MNG_SIn.CHB_Conf

| a103000_MHi

[ AAI03000_MNG_SIn.CH8_Conf >

YYYYYYY XA

1 Aenusuvy_uue
AAID3000_MING [ Concat T_M_170AAID3000_OUT (
AAID3000 (0.03) In >— Disable -

Disable -+ \ﬁ o 5 Name -+

Name » om . 1 > Comment e

Comment Custom -+

Custom e > Address -+

DFEType >

$In.CH1_Conf >

$In.CH2_Conf >

$In.CH3_Conf >

$In.CH4_Conf > o DEV_STATUS

$In.CH5_Conf . Concat oot

$In.CHE_Conf -+ I In | Disable -+

$In.CH7_Conf e [“pEv_sTATUS | | T 5 MName e

5In.CH&_Coni — owt 1 Comment =

50ut CH1_Value > Custom e

SOULCH1_Status F— > Address -+

$0ut CH2_Value > TimeStamp -

SOut.CH2_Status [ >— Alias0t >

$0ut CH3_Value [

SOULCH3_Status > \\ [ Concat

SOutCH4_Value ™ \ b o COMM_STATUS

$OuLCH4_Status = Ccomm status el w1 BOOL

50ut CH5_Value -+ \ ow > Disable e

SOULCHS Status -+ 5 Name -+

50ut CHB_Value -+ \ » Comment e
Out.CHE_Status -+ \ > Custom -+

SQut CHT_Value -+ \ > Address e

SON.CHT_Status -+ > TimeStamp -+

S0ut\CHE_Value -+ - AliasOf -+

$0ul C\i&_Status + \

e ——— \

| < .?!5|gna_|_1 ) ‘l'I

1 T~ SAINPUTSignal (1.0.0) [D0] |

)JI CHIN 1

N o A

Configuration of Channels by mean of Enums

Each signal (value + status) is linked to an
$AlInputSignal DO interface.

41 Conf > I [
4 1D AAID3000_MNG_$in.CH1_Conf : Add/Edit En... (%] | flidul= | Y
i Hame Value > AAI03000_MNG_$In.CH1_Conf : Enum
+
Reserved 0
* e 5vor+2mma 2 4 General
it
i +10¥ 3 ‘| identifier AAID3000_MNG_SIn.CH1_Conf
' Channel Inactive 4 il - -
o, 18V ora 20ma 10 pe :
| || implicit
=l Position 254 ; 142
| Default Value | 1.5V or 4. 20mA
ol
a3 Format
ol - N
| +1x Validation
o - — i D Channel 1 configuration
Sl v 1 LI I I I ] 1 I Locked

Codes for Analog Input Parameters
Use the following codes to set the parameters for each analog input channel:

Code (binary) Code (hex) Parameter

0000 0 Reserved value (see note below)
0010 2 +/-5V and +/-20mA input range
0011 3 +/-10V input range

0100 4 Channel inactive

1010 A 1...5Vand 4 ... 20 mA input range

NOTE: The 0000 reserved value is more a control than a parameter. It forces the
I/O base into a default condition where it continues to receive field inputs according
to the previous channel parameters.
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Channel status and value variables are referenced and linked to the DFB object

[Snsareeio”
(3D
[sAra >+
[ Concmt
[ o CHL_STATUS
e S
r > Db b b H .
Name
> comment 3 > Comment t> e -
> cusiom 3 > custom t+ H -
3| s L 3 s L M s o
[y > Timesamp b S| Tmessme b > Tmestamp .
. r > Asor f+ > Awmsot Fo M Aesor -
o o o orAE
o CALE
T > Disabie =3 o 5
| Dsebe [ MName Lol hame —
N b 3| commen L | commen o
>|  commen b 5| cusiom b > cusom .
> cusiom b > ddess b > ddess o
3| Address b > Ammsor [ > Aiasof .
> imser b
o crsmns o Sv_sas
nmﬂ,S'AT\JS - -
800C 3| Disae b > Dssbie .
> st . Name > hame —
> reme 5| comment [ > Comment .
> comment N > custom b > usom N
> Custom - > Address [ > Addess. .
| Address - > Tmesamp [ > Tmestamp .
[ conont > Timestamp . S| mmeor fo > miasor .
[Pt G S Gart >+ sincHt_cent
> ‘$in.CH2_Cont
SnCHA_Cont
SnCHA_Cont
ETET SncHS Cont
- 500
[ SnCHS Cont
M om — > oeme s b > . $inCHT_Cont
s I . SncHa_Cant
> Comment d > I+ > > —I ‘$0ut GH1_Vaiue
> custom - > - > . SOutCHI1_Siatus
o 5| Address s > b > .
[oHT_STATUS ]+ > TimeSump r* > r~ el '
= S| mizor > S| mmeor b > missor .
o CHOVALE o CH1vALUE
o CHTVALUE
INT 3| Dissbie oS > Disatle >
5| Disse - Hame. Lol name
Name. b S| comment > > Comment .
| commen > | custom > > custom .
| custom b > Adaress - > address .
> Adsress b > Awmsor [ H Aot . }
] 3| misor b
o !B::I:ﬁ STATUS o :E:ttgrsmms E
I o CHE STATUS - -
[CCHZSTATUS 00t > Disabie b M osae n
3y P e . Mame hame
N | commen: . A commen .
> comment . > Custom - M custom .
> custom . > Address [ > Address .
> address . | Tmestmme b > TmeStamp .
> Timesamp . S| mmeor b 5 missor .
> > misor .
[ > o CHEVALLE o CH2VALUE
o CHE_VALUE > Dissble 59 > Disable >
NT Mame > Name
N 5| D - | comment b > Comment .
GaEEEL > Lo name | custom > > custom .
3y > commem l 3| Adres b A nrss .
> custom P > Awmsor - M miesor -
S| Adress "
>{ it o o Che_sTATUS o CH_sTATUS
oo Boor
5| oissbe b 5| Db >
rame rare —
> comment . | commen -
> Custom I > Custom I
3| s I 3| s I
| Temestmme b 5| Timesemp >
| st b s missor -
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$DeviceData DO interface is connected to IN and OUT DDT structures. This will allow the proper hardware
mapping (assignment of %MW to address field). It is also possible to map the Communication status to a

boolean variable.

AAID3000_Data

InputDatafdd
OutputDatasdd
Dev3tatusAdd
CommSiatusAdd

L AAIL3000_ NG

Disable
Name
Comment
Custom
DFEType

Save the template.

3.4.2 Creation of composite template — AAI03000

AAIDF000_IN

Disable
Name
Comment
Custom

Address

IR

?Cl AAID3000_OUT

Disable
Name
Comment
Custom
Address

I'REEE

It is now possible to create a composite template containing the UL facet described in previous chapter.

Thanks to the Defer mechanism we can propagate parameters and interfaces.

| SinstancelD
| SDescription —>—-

| sArea o

This composite will have these main features:

AAI03000_UC |

SinstancelD

Switch to Optional

tri+R

SDescription Unbound selection/parameters

AAID3000_MNG_SI

~ | 32 Optimize Bindings

AAID3000_MNG_SI
AAID3000_MNG_SI
AAID3000_MNG_SI
AAID3000_MNG_SI

Hide Unchecked
Hide Unbound

Inspect
AAIDZH00_MNG_3I ai> Read-only
AAIDZDO0_MNG_3 -~ _

Edit
AAIDZHO0_MNG_3I ~
AAID3000_Data Goto
AlSignal_1

- EF copy

AlSignal_2 g o
AlSignal_3 (1) Update
AlSignal_4 X Delete
AlSignal_s IEE Rename
AlSignal_§
Alsignal_7 Properties
AISignal_8 H{

- Interface for data mapping named AAI03000_Data

- Configurations of each Al Channel published in Application Manager

- 8 interfaces for each analog input signal (AlSignal_*)

Unbound interfaces

All unbound
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3.5 Creation of application manager object

In the Application Manager we can now create instances for managing PRM and Momentum 1/O bases.

The purpose of this chapter is also to show the benefits of object oriented approach (templatization)
compared to usage of $GenericDevice instances and consequent refinement.

This is the overall structure of Application Manager of the example.

42, KE_Momentum

5] Analog Inputs ox =) PRM Management ox
Identier Tempiate Version Data Link Assigned State Deseription Area Identiier Template Version Data Link Assigned State Deseription Area

@ An03000_1 AAI03000 105 Valid Valid Assigned 8Alistand @) Ethada_1 SEthAddM 104 Valid Valid Assigned

) Analoginput_2 Sanaloginput 231 Valid valid assigned Al'Signal2 @ PruMgt_t SPRMMgHM 112 Valid valid Assigned

) Analoginputt_1 Sancloginputt 333 Valid valig Assigned Al'signal 1

@ MAnaloginputt_3 SMAnaloginput! 228 Valid valid Assigned Multile A1 3

) GenericDevices ox
Identier Tempiate Version Data Link Assigned State Deseription Area

) As092100_1 SGenericDevice  2.0.6 Valid Valid Assigned 2A0 island

) ADI35000_1 SGenericDevice  2.0.6 valid valid Assigned 32 Di island

@) Apo3sooe_1 SGenericDevice  2.0.8 Valig Valid Assigned 3200 isiand

) Motorvs_t SMolorV/s 238 Valid Valid Assigned

) Range_1 SRange 106 Valid Valid Assigned

3.5.1 Creation of AAIO3000 — object oriented approach
In this example following instances will be created in “Analoginput” folder:

- 1 AAIO3000 instance (for management of 170AAI03000)

- 1 $Analoglnput instance (to be connected to AAIO3000 instance, signal 1)

- 1 %Analoglnputl instance (to be connected to AAI03000 instance, signal 2)

- 1 $MAnaloglnputl instance, 4 Al channels enabled (to be connected to AAIO3000 instance, signal
3-4-5-6)

Here we can see the configuration of each block.

5 Analog Inputs

v 3] Analog Inputs 2 AAID3000_1 x

?_1 AAI03000_1: Instance Editor Status: Valid

Mame o Paramete
|| Hierarchical Name .
4 [ Amwzooo_t (111 || Edital
SLLIEDLLE (1] Grouped By: | Element Path '| Category B3
Description Type Value

4 AAID3000_UC
4 Others

Channel 1 configuration Enum -5V or 4. 20mA w
Channel 2 configuration Enum 5V or 4. 20mA v
Channel 3 configuration Enum SV or4 20mA v
Channel 4 configuration Enum SV or 4.20mA w
Channel 5 configuration Enum SV or 4.20mA »
Channel 6 configuration Enum SV or 4.20mA »

Channel 7 configuration Enum SV or4 20mA v

e e e e e e e

Channel & configuration Enum 5V or 4..20mA v
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Remember also to enable the Signal Quality for AnaloginputSignal facet. This will allow the connection of the

interfaces.

3] Analog Inputs

v 5] Analog Inputs
|.:|"_-| Analoglnputd_1: Instance Editor Status: Valid

¢ Analoglnput1_1 %

Name - Parameter FiliePs
[+] Hierarchical Name — — ;
4 % Analoglnputi_1 (3/149) || Editable [_| Modifi Child Parameters
4 @ contol (@7 Grouped By: | Element Path ‘:l Category |
4 @ Analoginputt (249 . —
Qﬂ Logic 1 Description Value
U] AnaloginputSignal (1] 4 ControlAnaloginput! AnaloginputSignal
4[] @4 AnalogAlarms (0/8) 4 Configuration
Qi‘] Logic 0] Include also Quality Signal is applicable for ‘Int' data type only For 'Real’ data type Quality Signal is always Enabled Boolean @
4 (v] @y supervision (0r123) Userdefined Signal Conditioning Name: Sting
4 % Tags (0v128) Select Analog Channel Data type Enum Int v
E} AnaloginputiTags ()]
(> AlarmTags ()

Raw value is always 0-32000 on this island.

AN

<3 Analog Inputs \
e TSR
% Analoginput1_1: Instance Editor Status: Vakd
Mame —
[+] Hierarchical
4 [ Analoginputt_1 (3/149)
“ % Conrol (2417) Grouped By: .Iﬂemenl Pai:! |:| Category ﬂ|
4 [ analoginputt (2/9) : < :
|l]_ﬂ Logic IEh Description Value
[#] Of] AnaloginputSignal (1) 4 ControlAnaloginputt.Logic
4 D ?_1 AnalogAlarms (08, 4 Range
0M) Logic (0 High Range (Raw Data) Short 32000
4 [v] &y supenision (04129) Low Range (Raw Data) Short 0
4 Y Tags 0129 High Range (EU) Float 100.0
E) AnaloginputiTags (0) Low Range (EU) Float 0.0
[ AlarmTags {0) Engineering Units Siring %
Format type String #ig #EU
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After instance creation, it is possible to create links between AAI03000 Momentum object and Analoglnput
objects (on AnaloglnputSignal facet — AINPUTSignalExt interface)

Analoginputi_1
SAnaloginput! [3.3.3) ra)
4 Control
v 8
4 Analoginputi
4 Logic
FWRanged -
AAID000_1 [ 4 AnaloginputSignal ]
AAIDI000 [1.0.4] ] . Infuar
4 AND3000_UC (o AINPUTSigralExt |
. SR o € . ResiVar
w2 e T e e
e C b Analoghlsmms
AlSignal_3 C
o Msgnas Analoginput 2
AlSignal § s SAnzioginput [23.1] rg)
L Msgall C 4 Conirel
AlSignal_7 g R W --------------------- C
4 Analoginput
AlSignal 8 C I:F i
oottt Trrrri s Fl IC
PWRanged -
4 AnaloginputSignal
- Infiar
L AINPUT SignalExt
L Realar
[+ Analogalamms

MAnaloginputi_3

SMANGIogInputt [2.2.5] ra)
4 Control
LR C
4 MultipleAnaloginput1
4 Logic
. FVRanged <
4 AnaloginputSignal
L L. S
L AINPUT SignalExt
4 AnaloginputSignal2
o A ]
*| _ AINPUTSgnaled =
4 AnaloginputSignald
L ... S
& ANPUTSgraBd
4 AnaloginputSignald
L Infifar
L] AINPUT SignalExt
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3.5.2 Creation of other momentum /O bases — Generic Device + refinement
approach

For all other bases, in this example we will use $GenericDevice objects.
Following instances are created in “GenericDevice” folder:
- 1 3$GenericDevice instance, 10 bytes output (for management of 170AA092100)

- 1 %GenericDevice instance, 4 bytes input (for management of 170ADI35000)
- 1 3$GenericDevice instance, 4 bytes output (for management of 170AD0O35000)

Byte length to assign is correspondent with amount of bytes requested in PRM topology configuration.

5 Analog Inputs
v ) Analog Inputs |p anos21001 | x

?_1 AAD92100_1: Instance Editor Status: Valid
Name O __ Parameter |
|v| Hierarchical Name —
4 [ AA092100_1 (3/6) Generic devi || Editable
0] Logic (2) Generic devi

Grouped By: :Elemenl Path | ":Cala_]my |

Description Type Value
4 Logic
4 Configuration

Length of the input data variable Short o
Length of the output data variable  Short 10
Dataype of the element to be created Enum BYTE w

5] Analog Inputs

v 5 Analog Inputs |7 ADI35000_1 x

?_1 ADI35000_1: Instance Editor Status: Valid

Name o Param:

|| Hierarchical Name ——

4 [ ADI35000_1 (3/6) Generic [] Edi
. : , — .
Sl Grouped By | Element Path |’| Category [ |

Description Type Walue

4 Logic

4 Configuration

Length of the input data variable Short 4
Length of the output data variable Short 0
Dataype of the element fo be created Enum BYTE £~

3] Analog Inputs

e PETTENER

% ADO35000_1: Instance Editor Status: Valid

Hame @ Pal

+| Hierarchical Name —

4 Y4 ADO35000_1 (3/6) vl
Logic 2

Grouped By :Elemenl Path ]’[Categoly |

Description Type WValue
4 Logic
4 Configuration
Length of the input data variable Short
Length of the output data variable Short
Dataype of the element to be created Enum
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In this example it is created also an instance of $MotorVS (and relevant $Range for PV) in order to show
later on refinement operations.

=) GenericDevices
~ 3] GenericDevices _£” MotorVS_1 x
% MotorVS_1: Instance Editor Status: Valid
Name I . Parameter Filters W
4 B Wotorvs1 (s || Hierarchical Name (7] Editable [ Mor
4 @ control (0/44) Grouped By: |Element Path (] | | Category £ |
4 Y Motorvs (0/4) . . ’
Dﬂ Logic (@ Description Type Value
[v] D.ﬂ Running () 4 MoftorVs_1
[¢] 0 Fail (0) 4 sSystem
[7] B9 PowerRemoval () Instance Name String MotorV'S_1
O 0_9 ExternalControl (0} Instance Description String
[v] I?_-| Failures (0} Security Area Integer
[v] &Y Interlocks (@)
[l % Maintenance (@
‘|:| E_" LocalPanel (0/27)
MotorVs_1
SMotorv's [2.3.8] [ra)
4 Confrol
oP C
OPSignal g
Direction C
ILCK
Dews
4 MotorV's
4 Logic
Range_1 . PV
L I - | I
4 SRange_UL —* ____PvRange |
___ MhnalogRange — . PvRanged ]
R ]
oo lekse ]
[ Running
b Fail
P PowerRemoval
> ExternalControl
> LocalPanel
> OPDOSignal
[» DirectionDOSignal
3.5.3 Creation of Profibus PRM objects
For PRM management, following objects will be created
- $PRMMgt instance
- $EthAddIn instance
These object need to be linked as follows.
EthAddM_1
SEthAddM [1.0.4] |_‘?_-| PRMMgtM_1 l?_-l
SPRMMgtM [1.1.2]
4 Confrol
: 4 Confrol
4 Logic i
EthPortAddOut —— 4 Logic
"""""""""""""" —® EthPortAddin
EthIPAddOut G
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3.6 Project Manager - assignment and generation

Assign and generate instances.

17 masT
Identifier Olde‘r Cunlai; er \ns(an‘ce Instance TEAmp late State Facet Facet Template Path Olde‘r Assignment Generation
020 PRMMgIM_1_PRMMgth 0 GenericDevices  AAOS2100_1 SGenericDevice Valid 0] ar0s2100_1 SGeneric_UL [i] Assigned Generaled
= Al_Signal_Mng 1 GenericDevices ADI35000_1 SGenericDevice Valid O_‘JADBSDDU_I S$Generic_UL 1 Assigned Generated
2 GenericDevices  ADO35000_1 SGenericDevice Valid 0] AD035000_1 SGeneric_UL 2 Assigned Generated
GenericDevices MotorVS_1 SMotorVs WValid o_‘U MotorVS_1_SDDEVCTL S$SDDEVCTL_UL Control'Motorvs 3 Assigned Generated
GenericDevices MotorV'S_1 SMotorv'S Valid O_‘J Motory'S_1_MOTORVS_RUN 5DiSignal_UL Control 4 Assigned Generated
GenericDevices  MotorVs_1 SMotorv's Valid 0] MotorvS_1_MOTORVS_FAIL SDISignal_UL Control 5 Assigned Generated
GenericDevices MotorVS_1 SMotorV's Valid o_‘U MotorvS_1_CONDSUM SCONDSUM_UL Control\Failures ] Assigned Generated
GenericDevices MotorV'S_1 SMotorv'S Valid 0_1\] Motory'S_1_CONDSUM1 SCONDSUM1_UL  Controfinterlocks 7 Assigned Generated
GenericDevices  MotorVs_1 SMotorv's Valid 0] MotorvS_1_MOTORVS_OP  5DOSignal_UL Control 3 Assigned Generated
AanarieNavicas  Matndie 1 Chinbrrtre ttint O Mintnrise 1 MNTADVE MID &NNASianat 10 Combent a Aesinman anarstad

3.6.1 Generated code for AAI0O3000

Here the result of the generation for AAI03000 Momentum base. Configuration parameters and links have
been properly created by PES, so the code has been completely managed by it without need of refinement.

AAI0Z000 1

3
AAIDE000 -
A0—{|EH1_Conf |:H1_\,ra|ue—ZAAIDSDDD_1_DH1_VALUE \

0 H2_Conf CH1_StatusjH-AAID2000_1_CH1_STATUS
0 H3_Conf CH2_Walus H-AAIDZ000_1_CHZ_WALUE
0 H4_Conf CH2_StatusjH-AAID3000_1_CHZ_STATUS
0 HS_Conf CH3_Walus H-AAIDZI000_1_CHI_WALUE
0 HE_Conf CH2_StatusjH-AAID2000_1_CH3_STATUS
10 H7 _Conf CH4_Value |-AAIDZ000_1_CHE_WALUE
L H&_Conf  CH4_Statu AI02000._ 1. CHA_STATUS
ST TH—[DATA_IN GHE_Walue |-AAI03000_1_CHS_VALUE
. CH5_StatuspAAI02000_1_CHS_STATUS
CHE_Value |-AAIDZ000_1_CHE_WALUE
CHE_Statusf-AAI02000_1_CHE_STATUS
CH7 _wvalue |- AAI03000_1_CHT_WALUE
CH7 _Statusf-AAI02000_1_CHY_STATUS

CHE_Walue |- AAI0S000_1_CHE_VALUE
CHS_Status] j%IDSDDDJ _GHE_STATUS/
DATA_OUT [—

Analoginput 2 AINFUT

Analoginputl 1 AIMPUTA : AINPUT
5 ;
: AINFUTA AAIDZ000_1_CHZ_WALUE—THIN Py—
- AAI0Z000_1_CHA_VALUE—EHIN Pul— ARIDZ000_1_CHZ_STATUS—{|HFAILURE
AAIDZ000_1_CH1_STATUS—|EHFAILURE j 2= HIR AU
Inlu | 1Ry - O—|LOR &

R . o—lLorem Analoglnput 2. ANPUT_RNG HI—HIPW
Analoginputt_1_AINPUT1_RNG.HI—{HIPY Analoginput_2_AINPUT_RHG. LO—)L 0P
Analoglnput!_1_AINPUT1_RNG.LO—{|LOPY : 0.0—(BADPY

. False—EXTPVEN Analoginput_Z2_AINPUT_RHG LO—[CUTOFFPW

- —[EXTPV . False—EXTFVEMN
. . . —ExTPV
Analoginput! _1_AINFUTI1-CF&—AINPUT1_CF&—AINFUT1_CFG}— Analeginput_2_AIMPUT_CFG—IAINPUT_CFe—AINFUT_CF&|—
- Analoginputt_t_aAINPUTY_ST—{AINPUTA_ST——AINPUTA_ST}— - Analeginput_2 AINPUT_ST—{AINFUT_ST—AINFUT_ST|—
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Manaloginput! 3 MULAI )

4
MAINPLUTA

AAI0Z000_1_CH2_WVALUE—|CHIN Pu—

< AAINZ000- 1. CH3. STATUS—(CHFAILUREY
AAI0Z000_1_CHA WALUE—(|CHIN P2 —

AAI02000_1_CHA_STATUS—(|CHFAILUREZ
AAI0Z000_1_CHS_WALUE—(|CHIN Py —

AAI0Z000_1_CHS_STATUS—(|CHFAILURES
AAINZ000_1_CHE _WALUE—{|CHIN. Pya—

AAIDZ000_1_CHE_STATUS—{|CHEXILURED
22000—HIRAMW PVE—
. O—j[LORAM 1SE000—
hanaloglnputd_3_MULAI_RHNG HI—[HIPW SELDf—

éAnaloglnputd _3_hULANM_RHNG LO—[LOPWY
. MEDIANF—
—|rMAxDE PG —
T#2=—{|TONSP LEV—
T#S5=—(|TOFFSP

. DEVALM f—
.............. —Ar=zEL .
Manaloglnput!_2_MULAI_CF —{MAINPUT1_CF 6 —MAINPUT_CF&|—
Manaloglnput!_Z_MULAIT_ST—{MAINPUT1_5T ——MAINFUTI_ST|—

3.6.2 Generated code for Generic Devices
Here the result of the generation for generic devices.

----- @ AA092100_1_105ScannerSts BOOL
- B AAD92100_1_OutputData ARRAY[D.9] OF BYTE
- B ADIZE000_1_InputD ata ARRAY[D.3] OF BYTE
----- @ ADIZE000_1_105 cannerSts BOOL
..... @& AD035R000_1_|0ScannerSts BOOL
- [ ADD35000_1_OutputDats ARRAY[D.3] OF BYTE

PES generates only data blocks related to these devices.
So the management of the information read and written from Profibus DP bus has to be managed by mean
of Unity Pro refinement.

Here the result of the generation for $MotorVS object.

Motor's 1 MOT,..
5
MatoryS 1 CONDSUM ) ) ) ) Signalhlove
A ) Motorks 1 5. out—
CONDSUM r ) u
. : F_TRIG : . Fal gate
MetervS_1_MOTORVS_FAILVA—|EONDOA RESULT EN™ ENO|—
. —|rEQREARMIA MotorsS_1 [W[ITORVE_FAILVACLKL 0 —hotorsS_1_SDDEVETL_ST.CFGUS
—conpoz
72;%2;:'2“02 MatodS 1 SDDEVCTL
—|rEQREARMIZ . SDDEWCTL &
—coNpod . —{en ENO
—|rECREARMOS —{niToFe DIRECT
—conpos - —{Pv REVERSE|—
—REQREARMOS MotervS_1_k[OTORVE_RUNVA—(RUN or
—conpos . —{PowERRMYL sPsELD—
—[REQREARMOE FaiL S1SELDf—
—conpo? . True—[RUNEN SZSELDf—
—|REQREARMOT Truz—FAILEN S3SELDf—
........ conoos S Twe—|cONFREARMEN e
—|REQREARMOS Truz—|FAILREARMEN SCODEY|—
—conpas . —{re RU
—|REQREARMID —{sPEN sP—
—conpo —{s1 ALARMI—
—REQREARM1D —s= FAILE [—
—zono —s= o0sf—
—[rEQREARMI1 —{r=PsEL
—conpz —{raFrEV
—|rEQREARMIZ —{r=r
—conpz —{raTaRT
—|rEQREARMIZ —iLcksEL
—coNp4 —ILckREY
—{REQREARKM14 Range_1.LO0—[ILCKSP
—coNps ILcks TART
- —[REQREARM1S Lok
MotorVS_1_CONDSUM_ST—|CONDSUM_ST—CONDSUM_ST|— T#2:—(TIMEOUT
- TH#Ss—[SCANTIME
. —{exTETLD
. . MotorsS_1|S |DEVETL_CFG—|3DDEVCTL_CFG—SDDEVCTL_CFG|— - :
Motenss 1 GONDSU MotorsS_|_[DDEVETE_ST—|SDDEVCTL_ST——SDOEVCTL_ST

I =1
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3.6.3 Generated code for PRM management

PRuMgtd 1 ..

1
MOVE

PRMMgthd_1_Phgthd. CRCHigh— N OUT —FRMMgthd_1_Prgthd _PR_OUT CRC_IOMapping_High

PRUMath 1 ..

2
MOVE

PRIMMgtM_1_Phgth_CRCLow—]

N OUT—FRMWgthd_1_Phgt_FRM_OUT*CRC_IOMapping_Lew

FRubdgthd 1 ..

3
MOVE

Ethaddhd_-1_PA_PA— N ouT

—FPRhMbdgthd_1_Phdgthd . Portaddress

PRMgtht 1 Fhgthd

=l
FRMI gttt

—|EnableFB Walid f—

—[EnableF ull5tatus Busyf—
FRMMgthd_1_FMgthd...—FRMStatus Errarf—
—|Retry Stopp—

FullStatusf—

FRM_Dataj—

3.7 Project Manager — refinement — Generic Device approach

In this example it is shown how to manage the $MotorVS input/outputs belonging to Momentum islands in

refinement mode.

Since this example uses PES 4.1 with Hardware Abstraction Layer 2.0, it is possible to reference the Run
feedback (RUNV), the Failure feedback (FAILV) to ADI35000 island input data and to reference Direction

command (DIRV) and Run command (OPV) to ADO35000 island output data.

atory'S_1_MOTORYS_DIRY REF_TO ANY_BOOL (| REF[&DO35000_1_OutputD ata[0].0)
| REFADI3E000_1_InputD ata[0].1]
BEF; 1 QutputD aka[011]

REFADIZ5000_1_InputD ata[0].0)

REF_TO _BOOL
REF_TO ANY_BOOL

Motor'S_1_MOTORWS_RUNY

-
-
o
-

Speed setpoint SP (which doesn’t belong to HAL) can be assigned to DDT OUT.

SP is scaled from 0-100% real to 0-32000 on WORD format, and then copied to the two relevant bytes on

DDT out structure of AAO92100.

It is also necessary to define the fallback value of the Analog Output channel of the Momentum AO island

AAO092100 on first output word.

MototyS 1 SDDEVETL e
3
SDDEVETL
—n ENO
::,"\J,TDFB REEJ:E;;_ A0 channel 1 assignment (OUT byte 0 and 13
“—RUN op|— g
—|ForER R sPSELD}— - 7
—FaIL S13ELD|— MOVE
=—|[RUNEN 52SELD|—
=—FRILEN 53ZELD[— 00—IN  OUT —PARA_SCALING.in_min
=—||CONFREARMEN SCODED|— - a
=—|FAILREARMEN SCODET|— =
—|rEvERSEEN RUNNING \MOVE
—|zFEN 5P
—=1 ALARM|— 000—IN  OUT —FARA_SCALING.in_max
= FAILD |— =
—== oosf— ’
_rzrsel SCALING 1 e
—|FSPREV SCALING )
—r=F O0—IN  OUT —PARA_SCALING. out_min
—rsTarT I out s
—|LeksEL PARA_SCALING— PARA STATUS [— d Y
—Lekre WMOVE
I—ILCKSF
—ILcksTaRT 32000.0—IN  OUT —PARA_SCALING. out_max
—iLck
s—{[TIMEQUT 2 = = = L =
F[ECANTIME REAL_TO_INT INT_TO_WORD WORD_AS_BYTE
—exTeTe
3—{|SDDEVCTL_CF 6 —SDDEVCTL_CFal— i out M ouT N Loy | —AA0E2100_1_Outputl ata[2]
T—|§DDEVETL_ST——SDDEVETL_5Th— HIGH —AAD92100_1_OutputData[3]
M0 channels 1 and 2 sonfiguration eep |ast valug)
) 5
Wi CE
2H10011001—{IN OUT [—AA0S2100_1_OutputData[d]
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Here the relevant excerpt from the manual.

Key
This section focuses on output word 1, as highlighted in the table below:
Word Output Data
1=LSW Parameters for Output channels 1 ... 4
2 Value, output channel 1
3 Value, output channel 2
4 Value, output channel 3
5= MSW Value, output channel 4
lllustration

Parameters are set by entering a four-bit code in output word 1, as follows:

Output Word 1 (Register 4x, parameter word)
151412 Jwofs]e]7|e s [4]3]z]1]0
for cutput channel 4 for output channel 3 for output channel 2 for output channel 1

Parameter Codes

The value entered in this word defines the behaviour of the I/0 module in case of
loss of communication. Each 4-bit nibble in output word 1 must be configured with
one of the following binary codes to define the channel parameters. Parameters
must be set for all four channels before the module can be commissioned.

In each case, the x may be a O ora 1:

Code OQutput Parameter) Function

0000 Reserved value Forces the 1/0 base into a default condition
where it continues to receive field inputs
according to the previous received channel

parameters.

00x1 Output to Zero Sends a value to the base that causes it to apply
zero at the field output.

01x1 Full Range Sends a value to the base that causes it to apply
full scale (+10 V or + 20 mA) at the field output.

10x1 Output Last Value Sends a value to the base that causes it to apply

the last received value at the field output.

These refinement operations do not break facets consistency.

. ControlProject_1: Check Consistency

6 Project is consistent.

OK
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3.8 Project Manager — hardware mapping

In this chapter it is shown how to perform the hardware mapping, based on the Topology and Application
manager configurations done before.

The following objects need mapping:
- EthAddM_1 (Ethernet port address M340), EMPortCHM HW interface
- PRMMgtM_1 (PRM management M340), PRMCTRLData and PRMEthernetAddress HW interfaces
- AAIO3000_1 (template for management of AAIO3000 island), AAI0O3000_DATA HW interface
- AA092100_1 (generic device for management of AAO92100 island), GenericData HW interface
- ADI35000_1 (generic device for management of ADI35000 island), GenericData HW interface
- ADO35000_1 (generic device for management of ADO35000 island), GenericData HW interface

Available for mapping

Instance

Controller_1 0:Local 0:D 0:R 0:BMXP342020
Controller_1 0:Local 0:D 0:R 0:BMXP342020

Template HW Mapping IF

HW Mapping Type

$M340CPUMBEth MEC.
$M340CPUMBEth METCPEth EMPortChM

HO
SMEthemnetPorfCHHO

Instance

Project Facet Facel Type

HW Interface HW Mapping Type

Controller_1 0:Local 0:D 0:R 01:BMXNOEQ100.2 SMMOEIOSClient METCPEth EMPortChM

$MEthemnetPoriCHHO  EthAddM_1

EthAddM_1_PA SEthAddM

EMPoriCHM SMEthemetPoriCH/CO ]

PRM_1 PEDP 1:PRM_Master_0001 SHWPRM PRMCTRLData $PRMCTRLData/HO PRMMgth_1 PRMMgth_1_PMgth SPRMMgth PRMCTRLData SPRMCTRLData/DO
[ PRM_1 PEDP 1:PRM_Master_0001 SHWPRM _PRMMapping $PRMMapping/HO PRMMgth_1 PRMMgth_1_PMgthM SPRMMgIM  PRMEthemetAddress SPRMMapping/CO ]
PRM_1 PBDP 11:M_170AAI03000 $GenericPBSlave .ProfibusDPAddress $ProfibusDPAddress/HO
PRM_1 PEDP 11:M_170AAI03000 $GenericPBSlave DevData.DevData $DeviceDataHO AAID3000_1 AAID3000_1 AAIDZ000 AAID3000_Data SDeviceData/DO ]
PRM_1 PBDP 11:M_170AAI03000 $GenericPBSlave DevinputData InputData $DataAddHO
PRM_1 PBDP 11:M_170AAI03000 $GenericPBSlave DevOutputData OutputData $DataAddHO
1 PBDP 120 170AA092100 icPESlave ProfibusD ProfibusDPAdG) HO.
ﬂj PBDP 12:M_170AAQ92100 $GenericPBSlave DevData.DevData $DeviceDataHO AAD92100_1 AADSZ100_1 $GenericDevice GenericData SDeviceData/DO ]
PRM_1 PBDP 12:M_170AA092100 $GenericPBSlave DevinputData InputData $DataAddHO
PRM_1 PBDP 12:M_170AA092100 $GenericPBSlave DevOutputData OutputData $DataAddHO
PRI 1 PBDP 13:M 170ADI35000 SGenericPBSlave ProfibusDPAddress SProfibusDPAddress/HO
PRM_1 PEDP 13:M_170ADI35000 $GenericPBSlave DevData.DevData $DeviceDataHO ADI35000_1 ADI35000_1 $GenericDevice GenericData SDeviceData/DO ]
PRM_1 PBDP 13:M_170ADI35000 $GenericPBSlave DevinputData InputData $DataAddHO
PRM_1 PBDP 13:M_170ADI35000 $GenericPBSlave DevOutputData OutputData $DataAddHO
PRM_1 PEDP 14:M_170ADO35000 3 icPBSlave ProfibusDI PAdd HO
&MJ PBEDP 14:M_170ADOQ35000 $GenericPBSlave DevData.DevData $DeviceDataHO ADO3I5000_1 ADQ35000_1 ‘SGenericDevice GenericData SDeviceData/DO ]
PRM_1 PBDP 14:M_170ADO35000 $GenericPBSlave DevinputData InputData $DataAddHO
PRM_1 PBDP 14:M_170ADO35000 $GenericPBSlave DevOutputData QutputData $DataAddHO

MotorVS signal facets do not need hardware mapping.
CRAIPAddress HW interface of EthAddM_1 object doesn’t need hardware mapping as well in this case.
So the following HW facets will remain unassigned.

Available for mapping

Instan‘c..e Project Facet Facet T;pe HW Inte:face HW Mapping Type
EthAddh_1 EthAddM_1_PA SEthAddM CRAIPAddress  SEthemetAddress/CO
Motorvs_1 MotorVS_1_MOTORVS_RUN SMotorvs DIChannel SDIChanneliS0O
Motorv's_1 MotorVS_1_MOTORWS_FAIL SMotorv'S DiChannel SDIChannel’SO
Motorv's_1 MotorVS_1_MOTORWS_OP  SMoforvs DOChannel SDOChannelS0
Motorvs_1 MotorvS_1_MOTORVS_DIR  SMotorv's DOChannel 5DOChannel30
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3.9 Project Manager — result of build

In this chapter it is shown the result of Build operation.

PRM IO Scanner line is shown below.

Security I IP Configuration I I jing 10 Sc

|ciosai pata | snmp | address server | it | Bandwidtn |

" Master :M zone:

Fiead Ref. ‘write Ref.
|7 From [enn == to 533 " From |sa0

.
=

to 533

| Fiepetitive rate step: |10 =5

Scanned perip

Health

Repetitive RD

vR

q a Slave - RD Ref RD Last value ¥R Ref ¥R q
IP add D N Unit ID Timeout rate Master Master D
address evice Name i Syntaz [ms) [ms]) Object Slave length [Input) Object Slave length esCrf
1 192.168.10.20 ...} 255 Index | 1000 B0 MWEDD o et Settol | HMWEOND 4036 “
z H2IEEI0 20 Mg index | 100 &0 WMWEIE 33 62 Setro w | mrawse 4o 6

PRM management object %MW assignment is shown below (in this case it uses HAL 2.0 functionality

REF_TO¥)
----- & PRMMagtM_1_PMattd_PRM_IN REF_TO T_PRM_IM REF[ZhWwE00)
----- & PRMbgtM_1_PMattd_PRM_OUT REF_TO T_PRM_OUT REF[Fkwh00]

AAIO3000 IN and OUT DDT %MW assignment is shown below.

I arne Type - Addiezs -
- @ AsAI030001_IM T_M_170aal03000_IM EMwWEZT
- @ AAI03000_1_0UT T_M_170aal03000_0UT AhwA03

AA092100, ADI35000 and AD035000 generic data arrays %MW assignment is shown below

M ame Type - Addrezz -
F- B AS092100_1_OutputData ARRAYD.A] OF BY'TE EhwB05
- B ADIZE000_1_InputD ata ARRAYTD.3]OF BYTE EMwEIR
=H- B AD03R000_1_OutputD ata ARRAYTD..3]OF BYTE hwS11

These assignment are consistent with PRM configuration.

Refinement modifications for MotorVS management are also kept.

----- @ Mototv5_1_MOTORYS_DIRY

REF_TOANY_BOOL

REF[ADO35000_1_DutputD ata[0].0)

""" @ MatorvS_1_MOTORYS_FAILY

REF_TO ANY_BOOL

REF[AD135000_1_InputD ata[0].1]

----- @ Motorvs_1_MOTORYS_OPY

REF_TO ANY_EBOOL

REF[AD0035000_1_OutputD ata[0].1]

----- & Motorv5_1_MOTORWVS_RUNY

REF_TO ANY_BOOL

REF[AD135000_1_InputD ata[0].0)
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4 CASE STUDY 2: MobBuUs TCP/IP COMMUNICATIONS

In this case the integration of the device is made using the resources that you have in the normal installation
of the system, you do not need to install an extension and the process to define the characteristics of each
IO Base must be made one by one instead to use a wizard like the Profibus case detailed previously.

For this example we use the same configuration but changed the communication to Modbus TCP. The
addresses are the following:

- M340 PAC with BMXNOEO0100.2 IP Address: 192.168.10.10

- Ethernet Momentum 1/O base 1: 170AAl 030 00 (8 Al) — IP Address 192.168.10.11
- Ethernet Momentum I/O base 2: 170AA092100 (4 AO) — IP Address 192.168.10.12
- Ethernet Momentum I/O base 3: 170ADI35000 (32 DI) — IP Address 192.168.10.13
- Ethernet Momentum I/O base 4: 170AD0O35000 (32 DI) — IP Address 192.168.10.14

4.1 Controller configuration

The steps to define each base are the following:

Add and configure a NOE module in your topology. Remember to turn on the IO Scanning function.

securty | IP Configuration ] ing | 1 Scanning
— Madule Utilities
IF address configuration .
L I'-r'ES - I 10 Sezanning
(' Configured [ (] - Global Data
. IF address 192. 162, 10 . W0
----------- Communication
EI . al Subnetwork mask 255 255 256, [ MO hl Address Server
H o : a’ MNetworks
k Gateway address 0. 0.0.0 [ ] - MTF
: [ _&V FIEld
A e - € From a server

Also remember to link this configuration to the module. Select the Template and version to model each
element. Save and close.

([} Controller_1: Select Template

Devices Templates

BMXXBPOS0D SRack{1.04] -

BMXP3420302 |SM340CPUCANELh[3 1.0] v

BMXNOEM00.2 | SMMNOEIOSClient]3.1.2] ~
oK Gancel

4.2 Creation of Bases in Topological Manager using $EGenericDeviceHW

Add a new Ethernet network and named Field.

4([[§) KB Momentum ETH o x
[[E KB Momentum ETH
nstance Template ‘ersion State Description
Field SEthernetNetwork 1.01 Valid
b ([ controller_1
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And now add a Modbus TCP Generic Device from the Foundation Library.

% SEATWVTIHW 223 Approved Speed Drive ATV 71 (I0Scanner and Messaging)

% SEATWEocHW 1.0.4 Approved Speed Drive ATV Sxx (I0Scanner and Messaging)
?_1 SEGenDev4IOSHW 1.1.2 Approved Generic Template (4 I0Scanner lines and Messaging)
% SEGenDevBIOSHW 1.0.7 Approved Generic Template (8 10Scanner lines and Messaging)
% SEGenericDeviceHW 1.1.3 Approved Generic Device (I0Scanner and Messaging)

?_1 SEPME00HW 305 Approved PMB800 Device (10Scanner and Messaging)

Repeat for each base in the example. The result must look like as

Instance Templates “ersion  State
AP Field SEthernethetwork 104 Valid
% M_170AAID3000 SEGenericDeviceHW  1.1.3 Walid
% M_170AACS2100 SEGenericDeviceHW 113 Walid
% M_170ADI35000 SEGenericDeviceHW  1.1.3 ‘alid
% M_170ADO35000 SEGenericDeviceHW  1.1.3 Walid

Fill the data required for the template. From the list given in section 2 check the amount of data required for
each IO Base. Also define the IP as showed before.

4 SSystem 4 sSystem
shame Instance Name Stiing M_170AAI03000 M_170AAID3000 Shame Instance Name String M_170AA092100 M_170AACS2100
SDescription Instance Description Stiing SDescription Instance Description String
Sarea Security Area Intzger SArea Security Area integer
4 Communication 4 Communication
IPAddress ‘Address of the device inside the network String 192.168.10.11 192.168.10.11 IPAddress Address of the device inside the network String 192.168.10.12 192.168.10.12
SubnetMask Specifies the number of network nodes. String 2552552550 2552552550 SubnetMask Specifies the number of network nodes. String 255.255.255.0 255.255.255.0
XWAYAddress  Ethernet address in explicit messaging (for Premium) String KWiavAddress  Ethemet address in explicit messaging (fr Premium) - String
D Unit ID Unsignedint 255 255 e} Unit ID Unsignedint 255 255
ReadLength Number of words to be read Integer 8 ] ReadLength Number of words to be read integer o
ReadAddress  Remote address to be read Integer ] 0 ReadAddress  Remote address to be read integer o
WriteLength Number of words to be written Integer 2 2 WiriteLength Number of words to be written integer 5
WriteAddress  Remote address to be written Integer D 0 WiiteAddress. | Remote address to be written Integer @ Jo
Description Description of device: String Description Description of device String
4 sSystem
4 35ystem
Shame Instance Name String M_170ADI35000 M_170ADI35000 .
sName: Instance Name String M_170AD035000 M_170ADQ35000
SDescription  Instance Description String
SDescription  Instance Description String
Shrea Security Area Integer
Shrea Security Area Integer
4 Communication

4 Communication
IPaddress Address of the device inside the network String 1521681013 182168.10.13

IPAddress Address of the device inside the network String 192.168.10.04  192.168.10.14
Subnetask  Specifies the number of network nodes. String 2552552550 2552552550

SubnetMask  Specifies the number of network nods St
XWAVAddress  Ethemet address in explicit messaging (for Premium) String HoneiEs peeties e number olnstuor nodes e
o it —— XWAYAdress  Ethernet address in explicit messaging (for Premium) String
ReadLength Number of words to be read Integer B Tl =i 255 e
SR [ ——— o Readlength  Number of words to be read Integer o o
WritzLength Number of Words to be written Integer ReadAddress  Remote address to be read Integer e o
R i = WriteLength  Number of words to be written Integer 2 2
Descrigion _ Description of device Sting WiteAddress | Remote address to be written Integer [ o

Don’t forget to add an area in the memory of the controller to manage data of the 1/O bases. Configure the
Physical Connection as the same in all elements.

b [D Controller 1 : P i %? Field: Device Editor Status: Valid
ontroller_1 : Properties R
4 General Destination Instance | M_170A4103000
Identifier Controller_1 Role
Description Interface
Area 4 Physicallnterfacelink2
4 Controller family Destinatien Instance | M_170AA092100
Value 340 fiele
I Interface
4 CpuVersion I o -
' % M_170AAI03000: Physical Connections [E3) 4 Physicallnterfacelink3
Cpu\ersion 02.70 —
Only Ethemnet networks on which the IP address of a communication module is unique are listed. Destination Instance | M_170AD
4 Controller_1 0:Local 0:D 0:R 0:BMXP3420302 ‘Only communication modules that have a valid IP address are listed Role
ServerMemoryStart Communication Moduls Allowed Network(s) Interface
ServerMemerylLengtl M_1704AI03000 Field - 4 PhysicalinterfaceLinkd

4 Controller_1 0:Local 0:D 0:R 01:BMXNOE0100.2 Destination Instance
ClientMemoryStart | 100 Role el

ClientMemoryLength 50 (&g ‘ Cancel Interface
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4.3 Creation of Project and Map Services

Create a new Control Project, Generate and create a new Executable. Map the Services to the controller and
Map Communications. This screen must appears:

(> ControlProject_1.ControlE table_1: Cor ication Mapping Editor

~ Controller_1(Server) % Controller_1 0:Local 0:D 0:R 04:BMXNO...

[Communication Channels

Type Service Server Direction Description Size Free Last Scan Timeout...

Read 8 8

Device 10  105Dev.|OScanner M_170AAI03000 Hold B0 1000
Write 2 2
Read o 0

Device 10 105Dev.|0OScanner M_170AA052100 Hold B0 1000
Write 5 5
Read 2 2

Device 10  10SDev.|0OScanner M_170ADI35000 Hold B0 1000
Write o [
Read o 0

Device I0  105Dev.|OScanner M_170ADO35000 Hold 60 1000
Write 2 2

Free 3

4.4 Creation of Bases in Application Manager using $GenericDevice

Using the same approach showed in the Profibus example, we use a $GenericDevice template for each 10
Base. In this version we use WORD data type instead of BYTE (BYTE type is mandatory in Profibus case for
the identification of each data)

S, KB Momentum ETH <., KB Momentum ETH

5 ADI00 % 2 AAOSZI0 | x
% 'AAI03000: Instance Editor  Status: Valid % 'AA0Q92100: Instance Editor Status: Valid

Name Parameter iters ¥

" i Name Parameter Fiters T
[¥] Hisrarchical Name . — — 71 Ny
V] Hi hical N: — — -
4 @ AAI03000 (175) Gene () etavie (7] odified (7] Chia Parameters 4 @ AROS2100 (35 Gen ] Hisrarchical Name (] Editable (] Mociied (] Child Parzmeters
00 Logic (1) Gene FE—_—r—r—- Y p—] 09 Logic (@ Gen

Groupeasy: | Eiement Pain £ | | category £ |

Description Type Value

Deseription Type Value
4 Logic
4 Configuration 4 Logic
Lengh ofthe input cts varisble  Short s 4 Configuration
Length of the output data variable  Short 2 Length of the input data variable Short: [
Dataype of the elementto be created Enum WORD  ~ Length of the output data varisble  Short [
Dataype of the clement o be created Enum WworD v

S, KB Momentum ETH

2, K0 Mot £71 e
EETEN o I @) AD03S001: Instance Eior Status: Valid

(@) ADI35000: nstance Editor Stalus: Valid

Name . Parameter Fiters W
] — 7] ierarchicat Name - . -
o T — Purmmctac s ¥ 4 [ ADO35000 (26) Gen B ) eatavie (] modified (] Ghid Parameters
4 B ADSO00 28 Gene | conaie (] Moamea [ o parameters ” ) - g
et 09 Logic @ Gen NPTy pE—
Grouped . | Hement P || Coegory I P
Description Type Value
Deszrigtion Troe falue
4 Logic
4 Loge
. 4 Gonfuraton
P —
M . Lengih ofthe inpul dete varioble.  Short o
Length of the output data varisble  Sheort o Length ef the output data variable Short 2
Oatoype of e slemen 10 be creat Enuen worn = Detaype ofthe clement o be reated Enum WomD v

As usual now we have to assign facets and generate

53 GontrolProject_1: Assignment Editor

e ]

Bl 005000 Faces ]

Instance Template Version Assigned Stats Description
4 KB Momentum ETH
[ Aai03000 SGenericDevice 206 Assigned
[ ax052100 SGenericDevice 206 Assigned
4 Api3s000 SGenericDevice 206 Assigned Click on this icon '>=' on instances pane to load facets here.
[ aDo35000 SGenericDevice  2.06 Assigned
Path Container Container Instance Instance Template State Facet Facet Template Path Order Assignment Gensration
\ «'s ControlProject_1 FBDSection_1 2y A4103000 SGenericDevice Valid 0] A4103000 SGeneric_UL [i} Assigned Non Generated
\ControlProject_1\Tasks\Mast o2 FBDSection_1 FBDSection 1 [A)AA082100  SGenericDsvice Valid 01) 44082100 SGeneric_UL 1 Assigned Mon Generated
FBDSecton 1 [fy ADI35000 SGenericDevice Valid 01) ADi35000 SGeneric_UL 2 Assigned Mon Generated
FBDSection 1 [)ADO35000  SGenericDevics Valid 01)ADO35000  SGeneric_UL 3 Assigned Mon Generated

4.5 Data types associated to Bases.
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As previously mentioned, when you refine the project data blocks associated to each Base will appear. The
amount of registers defined is the same that the one configured in the previous steps. No DFBs is generated

in the program section.
Wariables | ooT Types' Function B\ocksl DFE Types'

N A

Mame Type - . Walue Comment -
A4103000_InputD sta ARRAY(D.. - Input Data coming from device
AAI03000_105 cannerSts BOOL -Communication status of I0Seanner line
A4103000_OutputD ata ARRBAY(D... - Dutput data coming from device

AS092100_ |05 cannerSts BOOL -Communication status of 105canner line
AR RAT( - Output dat ing from devi

ADIFE000_I05 cannerSts BOOL -Communication status of 105canner ling
ADO3E000_|05cannerSts BOOL -Communication status of I05canner line
AD035000_OutputData ARRAY(D.. - Output data coming from device
PES_COMST_TRUE BoOL TRUE | PES Generated Variable. Please Do Mat Delete

4.6 Mapping the hardware

Now we have to map the hardware associated to GenericDevice instances.

(& ControlProject 1.ControlExecutable_1: Hardware Mapping Editor

nslin;E Ten'p-lg'e HW Wap:‘ry F HW Mapping Type Instance Project Facet

Controller_1 0:Local 0:D 0:R 0:BMXP3420302  SM340CPUCANEth CANM340Master. CANopenPortChM $CANopenPortChM/HO

Controller_1 D:Local 0:D 0:R D:BMXP3420302 SM34DCPUCANEth MBTCPEth EMPortChM $MEthemetPortCHHO

Controller_1 D:Local 0:D 0:R 01:BMXNOED100.2 SMNOEIOSClhient MBTCPEth_ EMPortChM $MEthermetPortCHHO

M_170AAID3000 EGensricDeviceHW GenericEtr $Generic DevicsEMapping/HO

M_170AAI03000 wiceHW EIOSSERVER|DevData DevData $DeviceData/HO AAIC AAID3000

M_170AAI03000 wiceHW EIOSSERVER|DevinputData InputData 3DataAdd/

M_170AAI03000 SEGenericDeviceHW EIOSSERVER|DevOutputData OutputData $DataAdd/

M_170AA082100 = DeviceHW _GenericEth $GenericDeviceEMapping/HO

M_170AAQ92100 SEGenericDeviceHW EIOSSERVER|DevData.DevData $DeviceData/HO AAOS2100 AAQS2100

M_170AA092100 SEGenericDeviceHW EIOSSERVER|DevOutputData.OutputData $DataAdd/HO

M_170ADI35000 SEGenericDeviceHW .GenericEthemetAddress $Generic iceEMapping/HO

M_170ADI35000 SEGenericDeviceHW EIOSSERVER|DevData.DevData $DeviceData/HO ADI35000 ADI3S000

M_170ADI35000 SEGenericDevic: V EIOSSERVER|DevinputData.InputData $DataAdd/HO

M_170ADO35000 £ eviceHW $GenericDeviceEMapping/HO

M_170ADO35000 SEGenericDeviceHW EIOSSERVER|DevData DevData $DeviceData/HO ADO35000 ADO35000

M_170AD0O35000 SEGenericDeviceHW EIOSSERVER|DevOutputData OutputData $DataAdd/HO

Atf;ta?nreumlh IdI the project we can check the results on the IO Scanner configuration.
Health Repetitive RD YR
IF address | Device Mame Unit 1D g,‘:r:: Timeout plale Master RSEI'aﬁ:[ I:::'“‘ Laﬁ;:::]"e Master vs?al:::[ Ie:;‘th L
[ms) [ms] Dbject Dbject

1 1921681011 .| 255 Index ] 1000 &0 P ] Hold last R [T ) z
2 1421631012 .| 255 index ] 000 &0 A ] 0 Hold last [ (B -] 5
3 142 163.10.13 .| 255 index ] 000 &0 A ] H Hold last [ (B 0
4 192.168.10.14 N Index | 1000 &l shwta 0 ] Hold last | iy H
5 hd =

Finally the data areas associated to the variables previously generated is shown in this image.

Variables | oot Typesl Function Elocksl DFE Tppesl

0] Sy tewe T

Address  +

=]
B & AAI03000_InputD ata[0] WORD w109
- AAID3000_InputData(1] WORD EMw10
- AAID3000_InputD ata[2] WORD MW
- AAID3000_InputD ata[3] WORD EMw12
& AAI03000_InputD ata[4] WORD w13
- 4 AAID3000_InputD ata[S) WORD w114
- AAID3000_InputD ata[E] WORD EMWI1S
- AAID3000_InputD ata[7] WORD MW
AAI03000_|05cannerSts BOOL Zh0.01.01.0 -Commuricatio.
AA103000_OutputD ata ARRAYID... | ZMwi00 - Dutput data c.
- 4 AA103000_DutputD ata(0] WORD w100

AAI03000_0utputD ata(1] WORD il

AA082100_|0ScannerSts BOOL Zhw0.01.01.1 -Commuricatio.

[+ AA092100_0utputD ata ARRAYID... | ZMw102 - Dutput data c.
- @ ADIZE000_InputD ata ARRAYO.... | ZMwW117 - Input Data co.
@ ADISEO00_I0ScannerSts BOOL w0012 -Communicatio
ADO35000_I0ScannerSts BOOL Zh0.01.01.3 -Commuricatio.

-
o

AD035000_OutputD sts ARRAYID... | ZMw107 - Dutput data c.
PES_CONST_TRUE BOOL TRUE PES Generate.
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